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Introduction 
EuroFM Research Papers 
PROMOTING INNOVATION IN FACILITIES MANAGEMENT 
 
Prof Keith Alexander 
Chairman, EuroFM Research Network 
Centre for Facilities Management, Manchester, UK 
 
As convenor of the research network, it is a privilege to lead the EuroFM research community and to encourage its 
contribution to developing new knowledge in this increasingly important area. Ensuring the future of facilities 
management as a profession and as an industry and creating an enduring legacy for the next generation is a truly 
worthwhile endeavour.  
 
Once again, the general call for papers reminded us that FM is not just support services representing necessary cost 
to organizations. FM can provide essential benefits and positive impacts of importance for both for the primary 
activities of organizations, for all stakeholders and for society. It is rewarding to work with a network of researchers 
and practitioners who believe that FM can make a difference to people’s lives and to the success of private, civil and 
social enterprise. 
 
As European economies begin to emerge from a very difficult economic, social and environmental climate, new 
challenges and opportunities await and demand new insights and fresh thinking. FM innovation is the focus of the 
13th EuroFM research symposium and this volume, contains a diverse set of research papers which address a broad 
spectrum of issues.  
 
EuroFM’s newly formed working group on FM Innovation has an interest in the innovation of services and spaces, 
as we well as in the managerial and organisational contexts that stimulate innovation for the client organisation. The 
group has identified the current state of knowledge and  understanding and has laid out an agenda for research effort 
in this area. 
 
In all thirty three original papers have been selected for publication, representing new knowledge, relevant to the 
focal issues identified in the call for papers.  The papers for the research symposium are organised in the themes that 
underpinned the call for papers. As such the papers not only represent contributions to the existing working groups, 
but stimulate new opportunities for collaboration in advancing knowledge. 
 
Once again EuroFM has organised research workshops, this year hosted by HTW University in Berlin. The 
workshops provide opportunities for academics and postgraduate researchers to present and discuss the theoretical 
and methodological issues arising from FM research. They also encourage less experienced researchers to discuss 
their research in a supportive environment.  
 
This year we have asked three senior, respected academics, to act as moderators and to provide a commentary on our 
efforts to advance knowledge in FM. Their views will inform the continuous call for papers, within the three 
working groups, to address EuroFM’s intention to be an authoritative voice for FM in Europe, achieving world-class 
standards in scientific enquiry. 
 
The research network also recognises the importance of its leading contribution to overall EuroFM objectives to 
develop knowledge at the interfaces amongst education, practice and research. To this end, the overall programme 
for EFMC again includes a joint session between practitioners and researchers to discuss and debate the importance 
of evidence-based practice. Further changes to the format of the Research Symposium are planned for the coming 
year, as part of a broader open access publishing initiative. 
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SECTION ONE:  
FACILITIES MANAGEMENT INNOVATION 
 
EuroFM WG3  
 
Introduction  
FM Innovation 
 
Mark P. Mobach, Convenor, EuroFM WG3 FM Innovation 
Hanze UAS Groningen, The Hague UAS, 
University of Groningen, Wageningen University 
 

Papers 
 
EuroFM Green Paper (appendix) 
Facility Management Innovation  
Mark Mobach, Herman Kok, Jennifer Konkol and Guilia Nardelli,  
 
Layout mechanisms that stimulate innovative behaviour of employees 
Rianne Appel-Meulenbroek, Bauke de Vries and Mathieu Weggeman.  
 
Facilities Management soft service innovations – “Little bets” as risk reducing strategy 
Knut Boge.  
 
Towards an effective workspace design by end-users’ emancipation 
Herman Kok, Mark Mobach and Onno Omta.   
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EuroFM WG3: FM Innovation 
 
Introduction 
FM INNOVATION  
 
Mark P. Mobach 
Hanze UAS Groningen, The Hague UAS, 
University of Groningen, Wageningen University 
 
In addressing and discussing Facility Management Innovation (FMI) many different 
interpretations of both FM and of innovation can be expected to emerge.  
 
What exactly is FM?  
When may we speak of an innovation?  
Are small improvements included or not?  
What exactly do organisations do when they say they are working on FM and innovation? What 
is the object of innovation?  
Is it about digitalization?  
About virtual worlds and about open BIM? Or is it about sending out surveys to assess user 
satisfaction?  
What kinds of innovations are meaningful to facility managers?  
The process of innovation or the outcome of it?  
Which of these are ground breaking?  
Do facility managers appreciate innovation differently for a good reason?  
How does this relate to the context of innovation?  
 
For instance, in many European countries facility managers have a technical background or a 
background in engineering; while at the same time in other countries FM is about management. 
This may lead to totally different approaches in FM and innovation, but where and how can we 
connect fruitfully? Can we find accommodations to change and innovate, perhaps even benefit 
from differences in nationality, line of business, or organisation? These questions and many 
others will be addressed in the working group FMI. 
 
To the FM community it is evident that people and the designs of organisation, infrastructure and 
space are strongly connected in practice. Each of these design elements can be viewed as an 
environmental condition that influences the way in which people can function effectively. This 
observation also implies that organisations may be regarded as an interwoven system of 
organisation and space. Innovation relates to the unlocking of the synergetic potentials in both 
organisation and space. For instance, the right R&D spaces can stimulate creativity and 
innovation, well-considered services and spaces can stimulate patient recovery in hospitals, and 
the right workplace innovations can support leadership in changing the culture of the 
organisation. But the scientific evidence remains scarce yet.  
 
How exactly are the above designs of services and spaces related?  
Where do changes emerge if we intervene in the FM system?  
In making what kinds of combinations?  
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What combinations proof strongest?  
Which of these are the most effective?  
How can we improve the evidence of the above?  
And perhaps most importantly, how can the research community involve the FM practice 
community into FM research, and in addition, how can we create slack, a mental free zone in 
research and practice for ground-breaking experiments?   
 
For this reason, the working group FMI has written a green paper to address some of the above 
questions and stimulate further work in the area of Facility Management Innovation. Moreover, 
three papers are used as a kick-off for this working group.  
 
In the first paper, Appel-Meulenbroek, De Vries and Weggeman will show us that the added 
value of the workplace for innovation remains hard to be proven empirically. They contend that 
realistic evaluation of layout mechanisms and the quantitative layout metrics are valid ways in 
helping FM to prove how it is adding value to the organisation. Boge, in the second paper, 
illuminates how innovations actually take place in the soft service industry. His study has 
identified five main mechanisms concerning how FM soft service innovations actually take place 
in practice. Kok and his colleagues involve us in their quest for an effective workspace design 
process that satisfies different users of the commonly used work environment in the third paper. 
They argue that facility managers should operate more closely to the primary process rather than 
aligning with the Board.  
 
I believe that these papers help the FM community to better integrate the topics of management 
and organisation with spatial topics and will allow us to advance the understanding in our 
beautiful discipline.  
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Layout mechanisms that stimulate innovative behaviour of employees 
 

Rianne Appel-Meulenbroek 
Eindhoven University of Technology, Real Estate Management & Development 

h.a.j.a.appel@tue.nl 
+31(0)40-2472092 

 
Bauke de Vries 

Eindhoven University of Technology, Design Systems 
b.d.vries@tue.nl 

 
Mathieu Weggeman 

Eindhoven University of Technology, Organization science 
m.c.d.p.weggeman@tue.nl 

 
ABSTRACT 
If an organisation aims at stimulating organisational learning and innovation, FM should align by 
stimulating innovative behaviour like knowledge sharing. Encouraging employee innovation is the 
most important FM strategy focusing more on effectiveness of the organisation, besides the 
general focus on efficiency through reducing costs. But the added value of the workplace for 
innovation remains hard to be proven empirically. To be able to show added value it is necessary 
to have suitable quantitative metrics, and discover the underlying mechanisms for evaluating 
office design, like stressed in Realistic Evaluation theory. This paper describes statistical tests on 
an R&D based organisation of three different layout mechanisms. We used eight quantitative 
layout metrics and several knowledge sharing behaviour metrics (obtained with logbooks from 
138 employees) to show how added value is achieved. 
The strong influence of context on the working of the mechanisms makes it hard to generalise 
results to other organisations. But the findings did prove that different layout mechanisms exist, 
and that realistic evaluation and the quantitative layout metrics that were distinguished are a 
valid way to study them inside an organisation. They help FM prove how it is adding value to the 
organisation. Projecting the results from the case-study on the new layout gave insight in the 
knowledge sharing that should take place after a planned renovation program would be 
implemented. This helped the FM to discuss his plans with general management and other 
stakeholders in his organisation. 
 
Keywords 
Innovative behaviour, Layout mechanisms, Added value, Workplace 
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Figure i Causation according to Realistic Evaluation. 

 
 
2 Literature review 
2.1 Knowledge sharing behaviour 
Knowledge sharing (KS) is defined as “the application of knowledge for the benefit of oneself or 
another person in interaction” (Berends, 2003). There is a common distinction in most 
knowledge management literature between explicit knowledge (information) and tacit 
knowledge (experiences, skills, attitude). Our definition complies with the practice-based 
perspective, which stresses the embeddedness of knowledge in purposeful human activity 
(Hislop, 2009). It also emphasizes that ICT cannot replace the necessary face-to-face 
communication for tacit KS (Nenonen, 2005), but can only be used to share explicit knowledge.  
Many synonyms are used for KS, like collaboration, communication, and integration. But in 
general, a distinction is made between (brief) interactions and more time-consuming and 
interdependent collaboration (Kahn, 1996). Most (objectivist) research focuses on the first level, 
because it is a behaviour that is relatively easy to quantify, measure, and change by management 
(planned meetings, document exchange). Collaboration has the same interactive behaviour but 
with more interdependence and combines this with attitudinal aspects, which are harder to 
measure (they are inside the human mind). Stimulating collaboration therefore remains more of a 
lacuna. But as it has a more positive influence on innovation than interaction (Kahn, 1996), it 
deserves more attention.  
The tacit and explicit knowledge components are not totally inseparable. Similarly, the line 
between interaction behaviour and collaboration behaviour is not very clear either, because the 
same communication channels and activities can be used. The difference lies more in the 
wilfulness of actually wanting to achieve something together (involvement) versus just 
exchanging information. Interaction and collaboration can be operationalised with categories of 
KS moves identified through observing researchers in different organisations (Berends, 2003). 
These moves might also determine the (type of) knowledge that can be shared, based on the 
involvement during the cooperation between persons. While interactions have been shown to 
help in sharing explicit knowledge, it is assumed that this might not be enough to share tacit 
knowledge. Interaction activities are giving descriptions and reporting on explicit information in 
either an oral or written form. For more tacit KS collaboration it is deemed necessary, to share 
knowledge through activities involving proposals, evaluations, questions and engaged actions.  
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2.2 Layout mechanisms 
The literature proving a positive influence of layout on any synonym of KS, has been interpreted 
in a content analysis to identify in more detail the layout mechanisms that might increase 
interaction and/or collaboration (see Table 1). One local workplace mechanism came forward 
that stimulates both interaction and collaboration: 
• Visual/aural accessibility. Working in visually open layouts enhances face-to-face 

interaction through seeing and overhearing. If people can see others at their workstations, 
they can collaborate, share tasks and ideas more easily and provide assistance, because 
they are more aware of other people’s need for help. 

For the building as a whole, two mechanisms could be identified of which only the first one has 
been shown to influence both interaction and collaboration: 
• Centrality. Spaces that are centrally located and have connections to many other places 

enhance unplanned interaction because of their connection to well-trafficked pathways. 
Also it is easier (faster) to walk over to colleagues to share knowledge.  

• Exposure. Layout controls the flows of people on a floor and who get to know each other. 
Because of exposure, employees sitting close to the flows of movement interact more. 

 
Table 1 Literature on layout mechanisms 

Mechanisms 
 
Sources 

Accessibility Centrality Exposure 
Inter-
action 

Collabo
-ration 

Inter-
action 

Collabo
-ration 

Inter-
action 

Collabo
-ration 

Allen, 1977 X      
Grajewski, 1992   X    
Becker, Quinn and 
Tennessen, 1995 X X X    

Covi, Olson and Rocco, 1998 X X     
Spiliopoulou and Penn, 1999 X  X    
Penn, Desyllas and Vaughan, 
1999 X  X X X  

Becker and Sims, 2001 X X     
Rashid et al., 2006   X    
Markhede and Steen, 2006   X    
Markhede and Koch, 2007 X      
Wineman and Adhya, 2007   X    
Sailer et al., 2007 X X X X   
Brown, 2008   X    
Toker and Gray, 2008   X  X  
Blakstad, Hatling and 
Bygdås, 2009  X X     

Steen and Markhede, 2010   no  X  
Koch and Steen, 2012 X    X  

 
If there is one thing that these layout studies point out, it is that people are more inclined to 
cooperate when they see each other, whether it is for a long(er) time or when passing by. Others 
have referred to this as ‘spatial behaviour’, and distinguished between Co-presence (number of 
active and/or inactive people visible) and Movement (number of people moving along a path) 
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from a building/spaces point of view (Steen and Markhede, 2010). Co-presence is the more local 
spatial behaviour. The positive influence of visual/aural accessibility can be assigned to this 
spatial behaviour. Exposure and centrality within the building relate to the global spatial 
behaviour called movement. As in this paper the unit of analyses are the employees of an 
organisation and not the spaces itself, movement was renamed into Position in the building, 
which regards the movement nearby. 
Previous studies that identified mechanisms have several shortcomings in their methodologies, 
and do not compare the strength of all the mechanisms. For data on KS, they often use perceived 
data from surveys, and/or only communication without taking into account the content of what is 
shared. The data collected on the layout, are hard to extend to buildings in general, because they 
only studied certain types of spaces or used longitudinal studies without quantifying the design. 
It is important, that metrics cannot only describe the layout quantitatively, but are also close to an 
intuitive understanding of space. Otherwise, non-real estate people, what general management 
usually is, will not understand it.  
Therefore, for this study eight such quantitative layout metrics were identified to study the effect 
of all three mechanisms on the number of KS meetings of individuals (see the conceptual model 
in figure ii). Next, the association of the metrics with several other descriptors of KS were 
studied to get more insight in what has happened during the meeting and to distinguish between 
interaction and collaboration. 
 
Figure ii Conceptual model. 

Position in the building
– exposure

- centrality

Co-presence 
- accessibility

Knowledge sharing of 
individual

Density

Average walking distance to 
other workplaces

Location inside the room

Visible workplaces

Compactness

Distance to entrance

Size of workplace

Openness perimeter

# of KS meetings

 
 
 
3 Research approach 
To obtain the layout metrics, isovist and visibility graph analyses were used. An isovist is 
defined as “the set of all points visible from a given vantage point in space and with respect to an 
environment” (Benedikt, 1979) (see Figure iii). When isovists are placed on a regular grid, a 
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Figure vi  Visible workplaces and the # of KS meetings. 

 

 
It will be necessary to have a relevant list of (layout) metrics for each different added value as 
mentioned in the introduction, to prove in general how real estate interventions trigger the 
desired mechanism(s) of an organisation. Each FM department will have to look within their 
own ‘black box’ and see how layout mechanisms are best implemented to support the specific 
goals of their client. FM will have to cooperate with other business functions on this, to make 
sure that the right needs are supported. Results of an internal benchmark with the quantitative 
metrics explored in this paper can then be discussed in briefs with architects and other external 
parties. They can also be used to compare alternatives, using the actual layout drawings from an 
architect. This way the tacit knowledge of architects on how layout influences behaviour can be 
made explicit and discussed with clients with less knowledge of building design.  
Some metrics were easy to generate and monitor, while others took considerably more time and 
effort. Some layout metrics (compactness, centrality) demand an automated approach 
(Depthmap) because it was too much work to calculate them manually. A downfall of this is that 
only the programmer knows the computer program by heart, so the users might be stuck with the 
feeling that they miss the due diligence possibility of manual approaches (Brown, 2008). Océ 
indicated that they would only use such metrics for buildings with complicated layouts or if they 
would start regularly monitoring many buildings. This is for each FM team to decide, after they 
have explored the relevance of metrics and mechanisms for their specific context. 
 
Realistic evaluation emphasizes the influence of context on outcome, and how mechanisms 
might or might not be triggered to produce an outcome. The influence of context on the outcome 
became clear as not all mechanisms from previous studies were triggered at Océ. So Realistic 
Evaluation is a good basis for these types of studies that combine spatial mechanisms and 
effectiveness outcomes. Realistic evaluation allows the combination of different methods of data 
collection. For this research, the logbooks gave clear data on the questions that were asked, but 
in retrospect could have been supplemented by a follow up survey. This could have gone deeper 
into the knowledge gathered from the logbook analyses.  
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Many recommendations for further research can be distinguished. This study looked at face-to-
face meetings only. Among CRE practitioners, virtual cooperation still has a very low priority 
(Gibler, Lindholm and Anderson, 2010). But there are academics that have studied the use of 
technology for remote collaboration (Covi, Olson and Rocco, 1998), like email, phone and all 
kind of internet applications. Even some comparisons have been made between face-to-face and 
distant communication (e.g. Heerwagen et al, 2004). Studies looking at both forms of 
communication showed that ICT cannot replace the necessary face-to-face communication for 
KS. It has advantages (more open and democratic), but also disadvantages, for example that 
people communicating electronically have a hard time imagining what others are feeling (Sproull 
and Kiesler, 1991). It is not possible to share complex information without the feedback 
available by the presence of the other person (Allen and Henn, 2007). Studies (Allen and Henn, 
2007; Spiliopoulou and Penn, 1999) did find that people mix the media that they use, so people 
with more face-to-face communication also communicate more through other media. With the 
rise of innovative ICT tools, the ability to virtually share tacit knowledge should be studied 
further. 
Social networks are also very important for collaboration, as they help structure access to 
knowledge and knowledge transformation (Wineman et al, 2013). The tie formation for these 
networks is influenced by the layout (Sailer and McCulloh, 2012).  But Wineman et al found that 
spatial measures and social network measures have individual contributions to innovation 
outcomes. It would be interesting to further study their relative impact and how spatial and social 
networks can enforce each other. 
In this organisation, hardly any unplanned meetings took place in designated meeting areas.  
This does not mean that meeting areas are not relevant in other contexts. The case building only 
had very standard meeting rooms. To study this mechanism in depth, cases must be sought that 
deliberately use a range of meeting places to create certain conditions. Then it can be tested 
whether and how this mechanism works. The activity based office concepts related to the trend 
of New Ways of Working do have many specifically designed places to incidentally sit down for 
a short (or longer) chat. It should be studied how all these types of meeting areas influence (KS) 
behaviour. As activity based offices often have large open areas (too large according to our 
results), they might show different results for all mechanisms. As these offices are based on non-
dedicated seats, people can use different types of workplaces during the day. This will influence 
who they meet, and how they share knowledge with them. Exposure should be studied further as 
well to understand the mechanism better in more and less open layouts, and in these activity 
based offices. Perhaps then an optimum room size can someday be determined.   
 
REFERENCES 
 
Allen, T.J. (1977), Managing the flow of technology, MIT Press, Cambridge, MA. 
Allen T.J. & Henn G.W. (2007). The organization and architecture of innovation – Managing 
the flow of technology. Burlington, MA: Butterworth-Heinemann. 
Becker, F., Quinn, K.L. &Tennessen, C.M. (1995), The ecology of collaborative work, 
International Workplace Studies Program, Cornell University, Ithaca, NY. 
Becker, F. & Sims,W. (2001), Offices that work; Balancing communication, flexibility and cost, 
International Workplace Studies Program, Cornell University, Ithaca, NY. 
Benedikt, M.L. (1979), “To take hold of space: Isovists and isovist fields”, Environment and 
Planning B, 6, 47-65. 



13th EuroFM Research Symposium EFMC 2014
 

16 
 

Berends, J.J. (2003), Knowledge sharing in Industrial Research, Doctoral dissertation, 
Eindhoven University of Technology, the Netherlands. 
Blakstad, S.H., Hatling, M. & Bygdås, A.L. (2009), “The knowledge workplace – Searching for 
data on use of open plan offices”, paper presented at the EFMC conference, June 16-17, 
Amsterdam, the Netherlands, available at: 
http://www.metamorfose.ntnu.no/Artikler/EFMC09/PaperEFMC_Blakstad_2009.pdf 
Brown, M.G. (2008), “Proximity and collaboration: Measuring workplace configuration”, 
Journal of Corporate Real Estate, 10(1), 5-26. 
Covi, L.M., Olson, J.S. & Rocco, E. (1998), “A room of your own:  What do we learn about 
support of teamwork from assessing teams in dedicated project rooms?”, Streitz, N. Konomi, S. 
& Burkhardt, H.J. (Eds.) Cooperative Buildings, Springer-Verlag, Amsterdam, the Netherlands, 
53-65. 
Gibler, K.M., Black, R.T. & Moon, K.P. (2002), “Time, Place, Space, Technology and Corporate 
Real Estate Strategy”, Journal of Real Estate Research, 24(3), 235-262. 
Gibler, K., Lindholm, A.-L. & Anderson, M. (2010), Corporate Real Estate Strategy and office 
occupiers’ preferences. Corenet Global, Atlanta, GA.  
Grajewski, T.R. (1992), Spatial configurations and interaction patterns within office buildings, 
Master thesis, University College London, UK. 
Heerwagen, J.H., Kampschroer, K, Powell, K.M. & Loftness, V. (2004), “Collaborative 
knowledge work environments”, Building Research & Information, 32(6), 510-528. 
Hislop, D. (2009), Knowledge management in organizations (2nd ed.), University press, Oxford, 
UK. 
Kahn, K.B. (1996), “Interdepartmental integration: A definition with implications for product 
development performance”, The Journal of Product Innovation Management, 13(2), 137-151. 
Koch, D. & Steen, J. (2012), “Analysis of strongly programmed workplace environments; 
Architectural configuration and time-space properties of hospital work”, in Greene, M. Reyes, J. 
& Castro, A. (Eds.), Proceedings eight Space Syntax Symposium, PUC, Santiago de Chile, 
8146:1-16.  
Lindholm A.-L. & Levaïnen, K.I. (2006), “A framework for identifying and measuring value 
added by corporate real estate”, Journal of Corporate Real Estate, 8(1), 38-46. 
Markhede, H. & Koch, D. (2007), “Positioning analysis; Social structures in configurative 
modeling”, in Kubat, A.S., Ertekin, O, Güney, Y.I. & Eyüboglu, E. (Eds.), Proceedings 6th 
international Space Syntax Symposium, Istanbul, Turkey, 069;1-14. 
Markhede, H. & Steen, J. (2006), “Analysing Open Space offices”, in Haugen, T., Moum, A. & 
Bröchner, J. (Eds.), Proceedings of the CIB W70 symposium, Trondheim, Norway, 533-541.  
Nenonen, S. (2005), The nature of the workplace for knowledge creation, Doctoral dissertation, 
Helsinki University of Technology, Finland. 
Pawson, R. & Tilley, N. (1997), Realistic Evaluation, SAGE publications, London, UK. 
Penn, A., Desyllas, J. & Vaughan, L. (1999), “The space of innovation: Interaction and 
communication in the work environment”, Environment and Planning B, 26, 193-218. 
Price, I., Ellison, I. & MacDonald, R. (2009), “Practical post-modernism: FM and socially 
constructed realities”, paper presented at the EFMC conference, June 16-17, Amsterdam, the 
Netherlands, available at: http://shura.shu.ac.uk/912/1/fulltext.pdf.  
Rashid, M., Kampschroer, K., Wineman, J. & Zimring, C. (2006), “Spatial layout and face-to-
face interaction in offices – A study of the mechanisms of spatial effects on face-to-face 
interaction”, Environment and Planning B, 33, 825-844. 



13th EuroFM Research Symposium EFMC 2014
 

17 
 

Sailer, K., Budgen, A., Lonsdale, N., Turner, A. & Penn, A. (2007), “Effective workplaces: 
Bridging the gap between architectural research and design practice”, in Kubat, A.S., Ertekin, O, 
Güney, Y.I. & Eyüboglu, E. (Eds.), Proceedings 6th international Space Syntax Symposium, 
Istanbul, Turkey, 124;01-06. 
Sailer, K. & McCulloh, I. (2012). “Social networks and spatial configuration: How office layouts 
drive social interaction”, Social networks, 34, 47-58. 
Spiliopoulou, G. & Penn, A. (1999), “Organisations as multi-layered networks: Face to face, 
email and telephone interaction in the workplace”, in Holanda, F. (Ed.), proceedings 2nd 
International Space Syntax Symposium, São Paulo, Brasil, A1.1-A1.24. 
Sproull, L. & Kiesler, S. (1991), Connections; New Ways of Working in the Networked 
Organization, MIT press, USA. 
Steen, J. & Markhede, H. (2010), “Spatial and social configurations in offices”, Journal of Space 
Syntax, 1(1), 121-132. 
Toker, U. & Gray, D.O. (2008), “ Innovation spaces: Workspace planning and innovation in U.S. 
university research centers”, Research Policy, 37(2), 309-329. 
Turner, A., Doxa, M., O’Sullivan, D. & Penn, A. (2001), “From isovists to visibility graphs: A 
methodology for the analysis of architectural space”, Environment and Planning B, 28, 103-121. 
Wineman, J. & Adhya, A. (2007), “Enhancing workspace performance”, in Kubat, A.S., Ertekin, 
O, Güney, Y.I. & Eyüboglu, E. (Eds.), Proceedings 6th international Space Syntax Symposium, 
Istanbul, Turkey, 066;1-16. 
  
 
 
 
 
 
 
 
 
 
 
 
 
  





13th EuroFM Research Symposium EFMC 2014
 

19 
 

Joseph A. Schumpeter (1975) described as “creative destruction”, and what Clayton Christensen 
(1997) described as “disruptive innovations”; innovations that change entire industries  
The traditional innovation literature is also very often based on the premise that innovative 
companies protect their innovations and competiveness through patents or secrecy (Lamoreaux 
& Sokoloff, 2007; Freeman & Soete, 1997). The Facilities Management (FM) industry is often 
far more transparent and volatile than traditional goods producing industries. Services are thus 
usually far more difficult to protect than hardware and technology, even if many services are 
based on application of numerous kinds of technologies. This is clearly evident for so-called 
“Soft FM”; i.e. labour intensive “blue collar” services such as cleaning, catering, security, office 
support, front desk, janitor, waste management, landscaping, etc.  
Due to outsourcing third party service providers produce a significant part of FM soft services at 
the clients’ premises. There are close relations between the third party service providers and their 
clients, even if the contracts usually only last three to five years. The third party service 
providers’ operational level employees often have a high turnover rate. The combination of 
relatively short term contracts and high turnover among the operational level employees often 
makes it difficult for third party service providers to keep business secrets and maintain their 
competitive edge. However, despite this context, the FM soft service industry has been very 
innovative.  
There are relatively few academic studies of FM soft service innovations. A search in Emerald’s 
database for the keyword innovation identified only 24 articles in Facilities (1992-2014) and 6 
articles in Journal of Facilities Management (2006-2012). A search for the keyword services 
identified 45 articles in Facilities (1994-2013) and 28 articles in Journal of Facilities 
Management (2003-2014). However, a search for articles that included both the keywords 
innovation and services identified only 1 article in Facilities (2004) and 2 articles in Journal of 
Facilities Management (2006 and 2013). Tomas Mudrak, Andreas van Wagenberg and Emiel 
Wubben’s (2004) article address the FM teams’ “innovativity” from a theoretical perspective. 
Paula Cardellino and Edward Finch’s (2006) article is an empirical study of service innovations 
among 11 third party and in-house service providers. Cardellino and Finch found FM 
organisations to be “highly innovative”, and dialogues with clients and end users were important 
sources for new ideas. Cardellino and Finch also found that innovation processes often were 
informal, and that third party service providers used innovations to differentiate themselves from 
competitors. Ada Scupola’s (2012) study is based on 15 interviews with representatives from 14 
FM organisations. Scupola found that major third party service providers perceive “innovations 
as a strategic activity and see themselves as innovative companies”.  
The aim of this paper is to get a better understanding of how and why Norwegian third party 
service providers innovate. This paper examines four research questions: 
- RQ1: What are the main categories of FM soft service innovations? 
- RQ2: How do FM soft service innovations take place? 
- RQ3: What are the third party service providers’ yardsticks for FM soft service innovations? 
- RQ4: How do third party service providers handle risks and uncertainties during innovation 
processes? 
 
2 INNOVATION  
Jan Fagerberg (2005, pp. 4-5) makes a distinction between invention and innovation: “Invention 
is the first occurrence of an idea for a new product or process, while innovation is the first 
attempt to carry it out in practice”. Fagerberg emphasises that innovation is not a single event, 
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but a lengthy process that usually involves numerous interrelated innovations; i.e. there is an 
interaction between different kinds of innovations. One innovation may pave the road for several 
others, and so forth.  
Joseph A. Schumpeter (1983, p. 66), who is often considered the founding father of the field of 
innovation research, defines innovation as ”the carrying out of new combinations”, and describes 
five categories of innovations, namely 1: Introduction of a “new good”, or “a new quality of a 
good”. 2: Introduction of a “new method of production”. 3: “The opening of a new market”. 4: 
“The conquest of a new source of supply of raw materials or half-manufactured goods”. 5: “The 
carrying out of the new organization of any industry”, for instance through creation of trusts or 
monopolies or shattering existing trusts or monopolies. The individuals that carry out the new 
combinations are “entrepreneurs”, according to Schumpeter (1983, p. 74).  
Chris Freeman and Luc Soete (1997, p. 200) describe innovation as a “two-sided or coupling 
activity”, which means “recognition of a need or more precisely, in economic terms, a potential 
market for a new product or process” and “technical knowledge”. Market pull or technology 
push alone does thus not facilitate innovations. Innovations take place where and when these two 
conditions work together. Freeman and Soete (1997, p. 388) distinguish between three categories 
of innovations, namely “Radical innovations” “Incremental innovation” and “Diffusion”, ranging 
from innovations caused by breakthroughs in basic research, to further development (i.e. better 
mouse traps) and industrialization (mass production) entailing scientific breakthroughs.  

 
Table 1 The innovation space 

Radical change Product revolution Process re-
engineering 

Strategic 
transformation 

New to the 
world/New to the 
firm 

Incremental 
change 

Product evolution Process 
change/improvement 

Strategic 
development 

Product line 
extension/Product 
improvement 

Current (No 
change) 

Market penetration 
(volume) 

Process efficiency Strategic focus Repositioning 

 Product/Service Process  Strategic  
Source: Ahmed & Shepherd 2010, p. 12 Figure 1.2 

 

 
Pervaiz K. Ahmed and Charles D. Shepherd (2010) have used strategic mapping to define what 
they denote as the innovation space. Their innovation space is shown in Table 1. Ahmed and 
Shepherd distinguish between formats of innovation (X-axis); i.e. between product/service 
innovations, process innovations and strategic innovations. They similarly distinguish between 
the degree of change or newness (Y-axis). This gives us a 3x3 matrix or innovation space. 
Product or service innovations are either technology (technology push) or market(ing) driven 
(market pull), and manifested through new physical products or services, or combinations 
thereof. Examples of product innovations of relevance for the FM industry are cleaning 
machines, cleaning robots or new services. Process innovations concern how industries organize 
and manage their tasks. The assembly line, flexible production systems, Just-in-Time production, 
and Lean production are typical examples of process innovations. Strategic innovations are first 
and foremost about changes in business models. One strategic innovation of particular relevance 
for the FM-industry is the distinction between primary activities or core business and support 
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activities (Porter, 1985; Prahalad and Hamel, 1990). Recognition of the distinction between 
primary and support activities, and emphasis on the core business, has led to outsourcing of 
many support activities, hereunder FM soft services. Ahmed and Shepherd’s innovation space is 
thus a useful tool for analysing FM innovations. Outsourcing of support activities was for 
instance used deliberately as one of the means for comprehensive public sector reforms in 
Norway (Boge, 2010). But decisions about whether to outsource or not to outsource support 
activities are not always straightforward (Boge, 2012).  
Traditional normative models for development of service innovations typically include six to 
four linear stages. One example of a six stages model is: 1. Strategy formulation. 2. Idea 
generation. 3. Analysis. 4. Service design and process development. 5. Testing, and 6. 
Introduction. One example of a four stages model is: 1. Direction. 2. Design. 3. Testing, and 4. 
Introduction (Johnson, Scheuing & Gaida, 1985, and Scheuing & Johnson, 1989, in Ahmed & 
Shepherd 2010, p. 190-191 Figure 5.17). These models are very similar to the business school 
perspective on entrepreneurship (Cf. Fry 1993), which is often based on a linear cause-effect 
perspective between (market) research, recognition of business opportunities, establishment of 
goals, mobilisation of resources, and implementation of the hopefully successful venture.  
Peter Sims (2011), who has been inspired by Saras D. Sarasvathy’s (2008) concept of 
“Effectuation”, recommends “little bets” as innovation strategy. The little bets strategy is based 
on systematic use of small scale tests or pilot projects; i.e. to try, doing the necessary 
adjustments, try again, and so forth. Sims’ recommendation is not to escalate or to increase the 
scale until things work properly. Little bets is thus a risk reducing strategy.  
 
3 METHODOLOGY 
This exploratory study is an attempt of elucidating a subject that has not been studied that 
thoroughly in Norway. The object in most Norwegian studies about innovations have been 
technology driven industries, such as ICT, electronics, aerospace, pharmacy, energy, subsea, 
manufacturing, sea farming, etc. There are few studies about innovations in labour intensive 
“blue collar” industries like FM soft services. An exploratory approach is thus justified.  
This paper is based on a case study design. Case studies can, according to Robert K. Yin (1994, 
pp. 4-9), be a useful research strategy if the researcher’s aim is to answer “how” and “why” 
questions. The aim of this study is to get a better understanding of how and why Norwegian third 
party service providers innovate, and this study paves the way for further studies. 
Most of the data presented in this paper have been collected through qualitative semi-structured 
interviews with seven respondents. Six respondents are current or former executives in major 
Norwegian third party FM soft service providers. One respondent is a consultant with a past as a 
major purchaser of FM soft services.  
These seven respondents were chosen deliberately because of their in depth knowledge about the 
Norwegian FM soft service industry. They have inside information about Norway’s major third 
party service providers, the FM-industry’s business association and many major clients. This is 
an example of what Yin (2011, p. 88, Yin’s emphasis) describe as a “purposive sampling” 
strategy, to collect the most “relevant and plentiful” data. A purposive sampling strategy is a 
necessary but not sufficient condition for valid research results.  
All interviews except one were telephone interviews. The respondents received the interview 
guide together with the invitation to participate in the study. Each interview was recorded (with 
the respondent’s consent). It was also made field notes, in case of recording problems. The 
interview guide served as a conversation guide. Each interview took between 15 and 40 minutes, 
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and each respondent was encouraged to think loud. These supplementary comments clearly 
enriched the data. The interview guide included more aspects and questions than what is 
discussed in this paper. The interviews were transcribed and analysed through open coding 
(initial code or Level 1 code according to Yin 2011, pp. 186 ff.). Open coding was used because 
this is an early exploratory phase of the research project. Data from this study are the starting 
point for further studies.  
 
4 A BRIEF OVERVIEW OF SOME OF NORWAY’S MAJOR THIRD PARTY 
SERVICE PROVIDERS 
Sven A. Teichmann (2009), who made a comparative study of FM in Europe, distinguished 
between “Pioneer Markets” (more than 56.3 per cent outsourcing), “Developed Markets” (more 
than 43.6 per cent outsourcing), “Emerging Markets” (more than 32.5 per cent outsourcing” and 
“Pre-Emerging Markets” (more than 17.5 per cent outsourcing). Teichmann considers Norway as 
an emerging FM market, because in 2008 approximately 36 percent of the FM services (an 
estimated total market of 12.28 billion Euros) was outsourced to service providers. The rest was 
provided in house.  
The Norwegian market for FM soft services is dominated by a handful of third party service 
providers. Other major third party service providers are mainly involved in hard FM. There are 
also a large number of third party single service providers, particularly in cleaning and catering. 
Table 2 provides an overview of Norway’s major third party FM soft service providers. 

 
Table 2 An overview of some of Norway’s major third party FM soft service providers  

Company Estimated revenue in 
2013 (millions Euro) 

Estimated number of 
employees in 2013 

Main business areas  

A 763 12000 Cleaning, catering, office support, property 
maintenance, and integrated FM 

B 315 2600 Catering, cleaning, and operation of patient 
hotels at hospitals 

C 100-125 800 Catering, cleaning and related services  

D 100 1500 Cleaning, catering and miscellaneous 
related services 

E 66 750 Workplace services, property services, 
industry services and integrated FM 

Sources: Interviews, annual reports and web pages 

 
Six of this study’s seven respondents are currently employed or have been employed by one or 
more of the service providers A, B, D or E. 
 
5 FINDINGS  
This section present the findings concerning what kind of innovations that have taken place in 
the respondents’ companies, how some of the innovations have taken place, what has been the 
third party service providers’ yardstick for innovations, and how the third party service providers 
have handled risks and uncertainties during their innovation processes.  
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5.1 What are the main categories of FM soft service innovations? 
The first respondent mentioned four kinds of innovations of particular importance, namely “new 
services or business areas”, “improvements of existing services or service concepts, for instance 
through use of new technology or work processes”, “new ways of organizing and managing the 
service production”, and finally improved methods for training of new employees, particularly 
employees with immigrant background. Introduction of systematic training of new operational 
level employees was one of his major achievements as service provider executive. Development 
of “new business models” and “new marketing and sales methods” was not on the agenda when 
he was in the FM industry.  
The second and third respondents emphasised new combinations of services and business 
models, and new methods and work processes for producing the services. The second respondent 
emphasised that “new services or business models can be innovations, if they represent quantum 
leaps with regard to costs, competitiveness, etc., and not merely are improvements of existing 
services and business models”. The second respondent does not consider new ways of marketing 
and sale to be innovations. The third respondent mentioned “experiments with different contract 
formats and various degrees of flexibility”. 
”Many kinds of innovation are relevant”, according to the fourth respondent. “Number one is 
improvements of existing services. Number two is new combinations of business models and 
business areas. Number three is new services and business areas. Number four is new ways of 
dialogues with clients and users. Number five is new ways of value creation”.  
The fifth respondent told their top three innovations were “client driven”; i.e. use of new 
production processes and methods, such as “improved handling of physical mail, better methods 
for space management, and improved methods for security and access control to the clients’ 
premises”. The fifth respondent’s company often import service concepts from the parent 
company that has a technology transfer organisation.  
The sixth respondent told that “number one is combinations of business areas, services and/or 
technology”. “Number two are improvements of existing services through use of new 
technology”, for instance more efficient methods for cleaning. “The third is merger and 
acquisitions of firms that have developed new technologies or are specialised on a particular kind 
of services”. Development of new services often necessitates recruitment of skilled employees, 
but few of those who deliver the services have academic level education, according to this 
respondent.  
The seventh respondent mentioned improvement of existing processes, and development of new 
combinations of services, such as “sale of takeaway dinner and high quality food products from 
their canteens, so their clients’ employees can save valuable time in the afternoon”. 
None of the respondents mentioned any examples of innovations near the calibre of “disruptive 
innovations” (Christensen 1997) or “creative destruction” (Schumpeter, 1975). But one example 
of a disruptive FM soft service innovation in Norway was the extensive outsourcing of support 
services that began in the early 1990s, particularly in many former public administrations (Boge, 
2010). This shift can be perceived as a strategic transformation according to Ahmed and 
Shepherd’s (2010) innovation space. However, today outsourcing of FM soft services is standard 
operating procedure in Norwegian private sector industries, even if in-house production of FM 
soft services still is standard operating procedure in most of Norway’s public sector. But the new 
non-socialist coalition government that came to power after the 2013 election may change the 
rules of the game and thereby facilitate increased outsourcing of FM soft services in the public 
sector.  
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How do the respondents’ answers concerning the main categories of FM soft service innovations 
fit in with Ahmed and Shepherd’s (2010) innovation space? The majority of the innovations 
mentioned are incremental changes of products (product/service innovations), process 
change/improvements (process innovations) or strategic development (strategic innovations); i.e. 
product line extensions or product improvements. Only a few innovations mentioned are in the 
neighbourhood of product revolutions (product or service innovations that are radical changes 
and new to the world or to the firm), or near strategic transformations (strategic innovations that 
represent radical change and are new to the world or to the firm). One example of a possible 
strategic transformation is the combination of new business models and business areas, such as 
mentioned by respondent number four. Most innovations mentioned by the respondents are 
incremental changes or product line extensions/product improvements. This seems highly 
reasonable given the FM soft services industry’s nature, because tough competition makes it very 
difficult to maintain permanent competitive advantages in this industry. This finding props up 
Cardellino and Finch’s (2006) claim that third party service providers use innovations to 
differentiate themselves from competitors.  
 
5.2 How do FM soft service innovations take place? 
Many innovations have been based on the existing organisation and services, according to the 
first respondent. These innovations were also results of “dialogues with the clients to figure out 
their needs and requirements for new services”. Mergers and acquisitions have also “been 
important sources for innovations”. The first respondent’s explanation about how FM soft 
service innovations take place is very much in line with the traditional perspective on how 
innovations take place, such as discussed by Schumpeter (1983). 
The second respondent, who does a lot of consultancy and partly see the FM industry from an 
outsider’s perspective, considers “systematic analysis of the purchasers’ core business to be one 
of the main mechanisms” that explain FM soft service innovations. Another important source or 
mechanism “is dialogues with the clients”. The second respondent’s explanation about how FM 
soft service innovations take place is very much in line with Johnson, Scheuing and Gaida’s 
(1985) and Scheuing and Johnson’s (1989) normative models for development of service 
innovations.  
The third respondent emphasised competitive bidding approximately every third year as the main 
driver for innovations. “To win the contract – you have to look at the contract with fresh eyes”, 
and it is “a disadvantage to have the contract”, according to this respondent, because “then you 
are stuck with the established work processes and service level”. “Nobody who is into a contract 
is permitted to work with the bid package, except in the reviews”, according to this respondent, 
“because the tender has to be based on the client’s specification and not on the established 
practice”. Service providers that base the tender on established practice will most likely lose the 
competition, according to this respondent. The formulation of the service level agreement (SLA) 
is crucial for whether competitive bidding facilitate innovations, according to the third 
respondent. “SLAs with functional requirements may facilitate innovations, while SLAs with 
procedural specifications preserve status quo”, because functional requirements give the service 
provider an opportunity to figure out how to provide the services. Procedural specifications 
describe how the services are to be provided.  
Another important mechanism for innovation, particularly among multinational service 
providers, according to the third respondent, is “import of business or service concepts from 
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other countries”. Import of knowhow as route to innovations is clearly in line with Schumpeter’s 
(1983) definition of innovations.  
Market analysis has so far not been used that much in the FM soft service industry, according to 
the fourth respondent. However, systematic market analysis has become more common, 
particularly for business sector and market segmentation, and to identify the individual clients’ 
needs. Market analysis as starting points for FM soft service innovations is clearly in line with 
Johnson, Scheuing and Gaida’s (1985), and Scheuing and Johnson’s (1989) normative models 
for development of service innovations. The fourth respondent’s company does not hide 
innovation projects, because “there is very seldom a big bang in FM”. This respondent’s view 
emphasize that most FM soft service innovations are incremental innovations, according to 
Ahmed and Shepherd’s (2010) innovation space. Import of concepts from the holding company 
“happens, but should be used more frequently”, according to this respondent, because “the 
holding company has innovation catalogues, development forums for different services, and 
forums for sharing knowledge between similar countries”. This respondent’s advocacy of import 
of concepts is clearly in line with Freeman and Soete’s (1997) idea about innovations as a two-
sided or coupling activity. The holding company disseminates knowledge and thus facilitates 
coupling of knowledge and services that pave the way for innovations.  
Even the fifth respondent told that dialogues with the clients and small scale trials are the main 
routes for innovation. This respondent’s company is “very often pilot for their own service 
innovations before they are sold to clients”. This approach is clearly in line with Sims’ (2011) 
recommendations about small scale trials. 
One of the most important paths to innovations, according to the sixth respondent, is 
“development of new combinations of existing and new business areas or services in dialogue 
with existing clients”. This path is clearly in line with Schumpeter’s (1983) recommendations.  
The sixth respondent also emphasized that Norway is very special concerning food and catering. 
”Very few food and catering concepts can be imported directly to Norway from US/UK”, 
according to this respondent, who has worked for decades in the food and catering industry. 
Import of concepts from the holding company is thus not always the easy way to innovations. 
The seventh respondent told the company has an annual strategy process, where they discuss 
new business areas. “This strategy process is based on market research, hereunder continuous 
discussions and frequent client surveys”. Each of this service provider’s innovation projects is 
“established as a business case with time and budget”. This highly structured approach is clearly 
in line with Johnson, Scheuing and Gaida’s (1985) and Scheuing and Johnson’s (1989) 
normative models for development of service innovations. 
Freeman and Soete (1997) described innovation as a “two-sided coupling activity”. This 
coupling activity was clearly evident in the answers, because six of seven respondents 
emphasised dialogues with existing clients as their most important route to incremental 
innovations. These findings support Cardellino and Finch’s (2006) findings that dialogues with 
clients are important sources for new ideas. The third respondent emphasised competitive 
bidding, and competitive bidding may result in more radical innovations, according to Ahmed 
and Shepherd’s (2010) innovation space.  
Only one of the respondents linked innovations to the service provider’s annual strategy process, 
but three respondents mentioned various kinds of market analysis as route to innovations. Three 
respondents also mentioned mergers and acquisitions, and import of concepts as alternative 
routes to innovations. These findings are in line with Scupola’s (2012) findings that innovations 
are strategic activities for third party service providers.  
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5.3 What are the third party service providers’ yardsticks for FM soft service 
innovations? 
The first respondent’s company had “an offensive approach to innovations, because FM is a 
growth case with emphasis on new services and increased sale to existing clients”. This approach 
is clearly in line with Schumpeter’s (1983) ideas. This respondent also emphasized that FM is 
“an industry with very little risk and money at stake compared to traditional goods producing 
industries, where choice of wrong business case or technology literally may result in insolvency 
or bankruptcy”.  
The yardstick for innovations, according to the second respondent, is usually “the service 
provider’s competiveness”. But this respondent considers “the client’s added value and quality 
improvements” to be equally important and advocated “a balanced approach” between 
competitiveness and concerns for the clients’ wellbeing.  
The third respondent told the yardstick for innovations is “growth and the upside”. “In order to 
make money, you have to improve half an hour per day per employee”, according to this 
respondent. 
The “upside” was the yardstick for innovations even for the fourth and the fifth respondent. The 
fifth respondent also emphasised that some innovations reduce staff consumption. “Once in a 
while you have to implement technologies that reduce the top line”, but these losses are often 
offset with sale of other or new services.  
The sixth respondent told that “the downside is often the yardstick for innovations”, because lack 
of development may result in loss of clients. But this respondent’s company “also considers the 
upside”. Even the seventh respondent’s company consider “both the upside and the downside”, 
because “new business areas can be rather risky, particularly if they have no experience”.  
Six of the seven respondents thus used the upside as a yardstick. Only two of the respondents’ 
companies considered the downside as a yardstick for innovations. This finding indicates a 
business school approach to innovation and entrepreneurship (Cf. Fry 1993) among the 
respondents. This seems reasonable, since many of the respondents have business school 
educations.  
 
5.4 How do third party service providers handle risks and uncertainties during 
innovation processes? 
The first respondent told his company “grasped those opportunities they stumbled across”, 
because there are strong dynamics in the industry which makes it almost impossible to plan 5 
years ahead. “The dynamic in FM is development during the course of actions”. This finding 
underlines the FM soft service industry’s volatile and somewhat opportunistic nature. 
The second respondent, who partly has an outsider’s perspective on the FM industry, told “the 
service industry is not good at handling surprises or unexpected events”. Many of the issues he 
has come across when counselling purchasers during termination or renegotiation of contracts or 
when negotiating new contracts, is that service providers are “rather good at delivering single 
services like front desk, cleaning, catering, etc. […] But management of the service provision is 
not as well managed as the FM services”. This is clearly an advice to the FM soft service 
industry about emphasizing process innovations and not only product or service innovations. 
This second respondent even advocates “small scale trials” to figure out whether innovative 
moves are tenable, and to reduce the operational risk. Such an approach is clearly in line with 
Sims’ (2011) recommendations about little bets as innovation strategy. 
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The third respondent told there are some “system products” where you maintain the contracts 
and “other products where you maintain the flexibility”. The system products are clearly not 
subject to much experimentation, according to this respondent. But the products that maintain 
their flexibility are obviously possible experimental or innovation arenas. The distinction 
between “system products” and “other products” is thus almost a textbook example of risk 
reducing measures. 
The fourth respondent told “FM is very much about grasping the opportunities”, and the fourth 
respondent’s company prefer practical small scale trials at the clients’ premises, and to distribute 
these new services or ways of working to other clients with similar contexts. This approach is 
clearly in line with Sims’ (2011) recommendations about little bets as risk reducing strategy. 
Even the fifth respondent told that the service company “is very opportunity driven, but many 
concepts are tested in-house before they are sold to clients”. “Plans are mainly “guidelines” for 
development of new concepts and services” according to this respondent.  
The sixth respondent told “uncertainty is very often the name of the game in the service sector”. 
But most service providers are very flexible and have mainly variable costs and few fixed costs. 
Even the seventh respondent told “you have to be agile and flexible and seize the opportunities. 
You don’t stick to the 5 years plan if other promising opportunities evolve”.  
Thus, the seven respondents emphasised the FM industry’s opportunistic nature; i.e. that you 
must be able to grasp opportunities and live with risk and uncertainty. These findings support 
Sims’ (2011) recommendations about using “little bets” as a risk reducing strategy. However, the 
second respondent emphasised that some FM soft service providers are not good at handling 
surprises or unexpected events. This is somewhat surprising given the fact that risk and 
uncertainty more or less is the name of the game in FM soft services. 
 
6 CONCLUSION 
So what are the main findings in this exploratory study about innovations in a labour intensive 
“blue collar” industry such as FM soft services? 
First, most of the Norwegian third party service providers’ FM soft service innovations are 
incremental. This seems very reasonable given the FM industry’s volatile and opportunistic 
nature, with relatively short term contracts, competitive bidding and high turnover among the 
operational level employees. None of the respondents mentioned any examples of disruptive FM 
soft service innovations. There are few “big bangs” in this industry. The dominant pattern seems 
to be a constant stream of incremental service innovations, where the purpose often is to 
differentiate the third party service providers from their competitors. This study indicates that 
Norwegian third party FM soft service providers’ innovation processes differ significantly from 
innovation processes in technology driven industries. This finding is highly important both for 
FM practitioners and for those who govern the public funding schemes for research and 
development. 
Second, most FM soft service innovations seem to be results of dialogues between the third party 
service providers and their clients, the service providers’ mergers and acquisitions, and import of 
concepts from their holding company. There are also indications of innovations that are results of 
the service providers’ own systematic market research. These findings are highly relevant for FM 
practitioners, because many of the FM soft service innovations seem to be linked to the third 
party service providers’ strategies.  
Third, the innovations’ financial and operational upsides are clearly the third party service 
providers’ most important yardsticks. However, a strong emphasis almost exclusively on the 
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upside can be somewhat risky. The FM practitioners are also advised to take the innovations’ 
downside into consideration. 
And finally, how do the third party service providers handle risks and uncertainties during 
innovation processes? FM soft services are a volatile business and industry. It thus sounds 
reasonable that many FM soft service providers have little bets as their preferred strategy for risk 
reduction in innovation processes.  
This study has provided a rich material, despite few respondents (N=7). But these respondents 
have inside information about Norway’s major third party FM soft service providers. Further 
research in Norway and preferably also in other European countries is necessary to understand 
such a complex phenomenon as FM soft service innovations. Further research about FM soft 
service innovations should preferably be based on comparative and longitudinal case studies and 
surveys among third party and in house service providers and clients and end users, in order to 
facilitate studies across several countries during time, and to facilitate development of causal and 
hopefully also more general explanations about how and why FM soft service innovations take 
place.  
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ABSTRACT 
Purpose - This paper aims to identify whether employees’ organisational position affect their 
perceived quality of the workspace design. By providing possible explanations for the 
differences and discussing the implications, we aim to establish an effective workspace design 
process that satisfies different users of the commonly used work environment. 
Design/methodology/approach – The present paper analyses the results of a national online 
survey among members of the Board of Directors (n=17), facility managers (n=76), education 
managers (n=211), and lecturers (n=1,755) of 18 Dutch Universities of Applied Sciences, using 
Mann-Whitney U tests. 
Findings – The results show a clear misfit between the perceived quality of workspace design 
between Board members and facility managers on one hand and education managers and 
lecturers on the other. This possibly indicates a mismatch between which workspace design the 
organisation intends to provide and what users may require or expect.  
Practical implications – Based on the research findings, we propose facility managers should 
act more closely to the primary process and work to recognize their needs. Therefore, lecturers 
and education managers as end-users have to become truly emancipated, involving them 
periodically in workspace design improvement and listening and responding to what they say. 
Originality/value - This paper finds that the often presupposed support of facility management 
to the primary process seems rather weak, at least in the perception of end-users, and that facility 
managers should engage in participatory workspace design with end-users and challenge 
themselves to be the linking-pin between Board and end-users. 
 
Keywords: Gap analysis, workspace design, facility management, participatory design, higher 
education 
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1 INTRODUCTION 
Workspaces serve different purposes depending on the ones who occupy them. Whereas in 
offices and factories the emphasis is typically on productivity (Friday and Cotts, 1995; Atkin and 
Brooks, 2000; Barret and Baldry, 2003; Booty, 2006), hospitals for example have begun to focus 
on patients to designing spaces that enable healing (Horsburgh, 1995), and those involved in 
school planning and design take up the opportunity to enhance learning outcomes by creating 
better learning environments (Blackmore et al., 2011). There is also substantial evidence of the 
effects of design features of the work environment on users’ outcomes, including noise 
(Treasure, 2011), temperature (Ramsey, 1995), physical structure (Oldham and Brass, 1979; 
Baldry, 1999), layout, furniture and seating arrangement, tidiness (Oldham and Fried, 1987; 
Martens et al., 2010), privacy (Sundstrom, 1982; Kupritz, 1998), air quality, ventilation (Higgins 
et al., 2005; Sundstrom, 1987; Langston et al., 2008), and lighting (Knez, 1995). 
In the design process of services and spaces, on the one hand, the actors involved have specific 
roles: designer, decision-maker, users and hence different but related interests. On the other 
hand, those who occupy buildings typically hold different positions within the organisational 
hierarchy, with corresponding functional tasks and responsibilities, that can be at odds with 
design interests and hence possibly obstruct an effective design process and design. The pitfall 
here is that little communication between those who occupy and run buildings and those who 
actually commission and design them, leads to a gap between actual use and design intentions 
(Zhang and Barret, 2010). If not performed well, in designing the work environment as a mixture 
of separate, but yet closely related, designed features of service and space elements this may 
result in a workspace design that does not benefit the needs and activities of all employees; 
resulting in dissatisfaction, or worse hindrance. After all, with so many different users of the 
work environment and its quality, in terms of fitness for use (Juran, 1951), being an individual 
assessment based on perceptions (Zeithaml, 1988), perception gaps may arise between decision 
makers and users of the physical environment (Parasuraman et al., 1985). An effective 
workspace design in that sense is a relative concept, depending on what is intended and who is 
assessing. 
This raises questions as to which user group decision makers and designers should address to 
determine the required workspace design. To increase the likelihood of designing effective 
workspaces that function well for its users, drawing on evidence-based design can increase the 
likelihood that new workspaces will generate the expected outcomes (Becker and Parsons, 2007). 
To do so, an assessment of fit by conducting a gap-analysis should shed light on whether 
different employees as users share the same degree of perceived quality of service and space 
design, and whether a differentiated approach towards the workspace design should be acted on 
to ultimately establish an effective workspace design. The following research question was 
formulated: 
 
RQ Does the employees’ organisational position affect their perceived quality of 

workspace design, and if so, what design approach should be acted on for an 
overall effective workspace design? 

 
This present paper will first theorise on the occupants of workspaces, their different roles in the 
workspace design process. Then the methods and data collection will be described, followed by 
results, conclusions and discussion. This paper will finish elaborating on implications of findings 
for FM and limitations. 
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2 THEORETICAL FOUNDATION 
Occupants of work environments are typical staff members of organisations and their visitors 
and customers. Within the organisational hierarchy three levels can be distinguished (Mintzberg, 
1979; CEN 2006); staff can either hold a strategic (Board of Directors), a tactical (manager) or 
an operational (worker) position. Facility managers typically run the buildings as responsible 
actor to ensure functionality of the built environment by integrating people, place, process and 
technology (IFMA). Besides users of workspace design hold different organisational positions, 
they are also actors in the physical environment around them. As actors they may have different 
roles and can be decision-makers, designers or end-users (Mobach, 2013). Decision-makers are 
the ones that determine the organisational support goals and needs. Decision-makers are 
supposed to act in the interest of the end-users but also the organisation as a whole. Ideally, 
decisions about any aspect of the design, such as the selection of seating or the choice of interior 
colour, represent a particular viewpoint about how that facility is to be experienced by the users. 
The designer is the one who takes the design decisions to heart and acts accordingly. Where it is 
the responsibility of the decision-maker to identify its needs, it is the designer’s role to apply a 
design solution. Designing then encompasses translating the support goals and needs into a 
whole as a mixture of design features of space and service elements. End-users make use of the 
workspace design to support their (primary) activities, who can be very diverse in needs and 
activities, depending on the type and complexity of the organisation. End-users are the service 
co-producers, as they are participants in the service process, whether there is no, low, or high 
interaction between service employees and end-users (e.g. Fitzsimmons and Fitzsimmons, 2011). 
Typically end-users, as core actors, have little or no choice in what service and space elements 
are provided to them, unless their needs and wants are used as inputs into the workspace design 
process. Therefore, for an effective support of their (primary) activities, they are dependent upon 
both the decision-makers and designers. 
 
3 METHODS AND DATA COLLECTION 
For studying how different user groups perceive their work environment to be informative, our 
study population was drawn from education institutions of the same academic level, being 
Universities of Applied Sciences in The Netherlands. Four user groups were identified, being 
Board of Directors, education managers, lecturers and facility managers, who all are employed at 
the institutions. The research first identifies educational service and space design elements that 
can be assessed. Second, this study measures the similarities and differences of viewpoints 
between the user groups and will examine the possible perception gaps. Finally, if gaps do exist, 
we elaborate on the design approach that could be advanced to create an overall satisfying 
workspace design. 
All 39 Dutch Universities of Applied Sciences were invited to participate in the study, of which 
eighteen institutions agreed to do so. An online survey was employed to obtain information 
about the perceptions of Board members, education managers, lecturers, and facility managers. 
The participants were invited through an email that was used as a cover letter and included the 
URL for the website that by clicking automatically gave access to the electronic survey tool.  
From the variety of service and space elements of importance for a good conduct of education 
(Blackmore et al., 2011; Kok et al., 2011), we selected forty items as our independent variables 
that constitute the educational workspace design. All user groups scored the same service and 
space design items. Since users have underlying beliefs, assumptions and priorities that influence 
their evaluation (Parasuraman et al., 1985; Zeithaml, 1988), these items were formulated as 
statements about their use value (Woodruff, 1997), which relates to the specific qualities of a 
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clear trend towards the outsourcing of FM tasks to service providers (Duffy, 2000; Salonen, 
2004), there may be close contact between the Board and FM regarding outsourcing decisions, 
and consequently the required service levels. Third, Board of Directors’ and facility managers’ 
overreporting might be explained because their perceptions result from a self-serving bias, 
internally attributing performances that they are or feel responsible for (Miller and Ross, 1975; 
Gioia and Sims, 1985). Fourth, their overestimation compared to end-users may indicate that 
both Board and FM apparently operate on too great a distance from the primary processes, and 
therefore have no longer a good view on the end-users’ support needs and wants. FM fails to 
advocate for the interests of the primary process, as stated by the European standard (CEN, 
2006). Fifth, maybe the perception gaps are the consequences of budgetary cuts for FM, which 
may have resulted in standardisation and a lower quality of the workspace design that does serve 
the purposes of both Board and FM, but fails to satisfy users’ needs. Sixth, we expect the user 
group who most intensively uses the services and spaces on a daily base, also to be the most 
critical with respect to its quality. Therefore, end-users may experience a lower quality of the 
workspace design than decision makers. Overall, the gaps signal a possible shortcoming of FM, 
as responsible actor, which raises the question to what extent FM can change something to the 
arisen situation. 
 
6 IMPLICATIONS 
Since primary processes are the legitimacy of the studied higher education institutions, and their 
interests do not seem to be represented by FM in relation to the Board, FM should act more 
closely to the primary process and must work to recognize their support needs. Also, end-users 
(dis-)benefit directly from the services provided (De Toni et al, 2007), and have knowledge 
about the direct impact of workspace design on the success or failure of the primary process 
(Amaratunga and Baldry, 2000; Nutt, 2004). Therefore, FM has to make more use of the 
knowledge and experience of end-users for workspace design purposes. To involve end-users in 
workspace design improvement and listening and responding to what they say, with Mobach 
(2013), the end-users have to become truly emancipated in terms of liberating them from the 
yoke of supply-oriented design. By carrying out a participatory approach end-users become co-
creators of their workspace resulting in a dynamic coherence between work and different 
stakeholders’ interests (e.g. finance, technology, politics, architecture) (Seim and Broberg, 
2010). We also suggest that participatory workspace design is a cyclical exercise, with feedback 
from the organisation being used to allow customisation of what is done for the end-users and 
aligned to the strategic intentions of the organisation. Then, FM should also challenge 
themselves to be the linking pin between Board and end-users and hereby moderate the gaps 
with both. Given the different relationships that FM has to maintain, there is an obvious 
importance of good communication and coordination to (changing) needs to establish and 
manage expectations.  
 
6.1 Limitations and future research 
Further research may provide evidence whether alignment between the different stakeholders can 
explain for differences in quality perception. Specifically we suggest research into the 
governance relationship between FM, Board and education managers, the extent to which and 
how end-users’ feedback is used as input to the workspace design process, but also the way in 
which the FM organisation is run (e.g. degree of outsourcing, organisational positioning), and 
financial (e.g. budgets and accountabilities) and quality level aspects. By doing so, and indicate 
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differences between institutions, a best-in-class approach to obtain a more balanced design of the 
workspace according to different stakeholders’ quality perception may be identified.  
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Table 1. Mean (standard deviation) and gap of perceived quality of workspace design of different 
user groups. 
 

Item Board 
members & 

facility 
managers 

Education 
managers & 

lecturers 

Gap¹ 
 

Representation 5.36 4.89 0.47 
Atmosphere and appearance 5.80 (0.99) 5.13 (1.47) 0.67***

Fitting out for collaboration 5.10 (1.19) 4.62 (1.42) 0.48** 
Maintenance condition interior 5.51 (0.92) 5.12 (1.25) 0.38** 
Maintenance condition 
buildings 5.37 (1.17) 5.22 (1.25) 0.16 

Fitting out for knowledge 
sharing 5.10 (1.11) 4.62 (1.40) 0.48** 

Layout for knowledge sharing 4.99 (1.16) 4.58 (1.42) 0.41* 
Layout for cooperation 5.19 (1.14) 4.63 (1.46) 0.56***

Tidiness of outdoor area 5.79 (0.74) 5.20 (1.27) 0.59***

  
Classrooms 5.22 4.80 0.42 
Setup of classrooms 5.25 (1.03) 4.66 (1.29) 0.59***

Acoustics in classrooms 5.09 (1.19) 4.79 (1.30) 0.30* 
Availability lecture spaces 5.21 (1.22) 4.55 (1.38) 0.67***

Availability practicum spaces 5.28 (1.07) 4.53 (1.37) 0.75***

Furniture in classrooms 5.06 (1.38) 4.79 (1.27) 0.27* 
Artificial lighting classrooms 5.47 (0.77) 5.11 (1.09) 0.36** 
Day lighting classrooms 5.00 (1.31) 4.83 (1.41) 0.17 
Audio-visual equipment 5.43 (1.05) 5.14 (1.29) 0.29 
  
Catering 5.58 4.96 0.62 
Variation catering offer 5.35 (1.36) 4.66 (1.52) 0.69***

Supply of healthy food 5.16 (1.28) 4.41 (1.59) 0.75***

Availability catering facilities 5.72 (0.95) 5.12 (1.25) 0.60***

Accessibility catering facilities 5.85 (0.88) 5.37 (1.10) 0.48***

Availability coffee and tea 5.85 (0.94) 5.24 (1.26) 0.61***

  
Workplaces 5.00 4.28 0.72 
Availability meeting rooms 4.78 (1.32) 3.96 (1.50) 0.82***

Availability concentration 
workspaces 4.49 (1.33) 3.59 (1.64) 0.90***

Possibilities working at fixed 
places 5.54 (1.18) 4.63 (1.77) 0.90***

Layout for knowledge sharing 4.99 (1.16) 4.58 (1.42) 0.41* 
Layout for cooperation 5.19 (1.14) 4.63 (1.46) 0.56***

  
Indoor climate 4.21 3.60 0.61 
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Self-regulate building climate 4.03 (1.51) 3.22 (1.54) 0.81***

Self-regulate classroom climate 3.85 (1.49) 3.22 (1.53) 0.63***

Indoor climate buildings 4.46 (1.42) 3.86 (1.56) 0.60***

Indoor climate classrooms 4.50 (1.37) 4.10 (1.50) 0.40* 
  
ICT 5.54 5.01 0.53 
Availability digital media 5.65 (1.03) 5.10 (1.30) 0.55***

Quality digital media 5.62 (1.07) 4.95 (1.40) 0.68***

Off-site working digital media 5.46 (1.07) 4.86 (1.42) 0.60***

Audio-visual equipment 5.43 (1.05) 5.14 (1.29) 0.29 
  
Cleaning 5.16 4.74 0.42 
Cleanliness own workplace 5.24 (0.95) 4.78 (1.33) 0.46** 
Cleanliness other interior 5.13 (0.97) 4.72 (1.31) 0.41** 
Cleanliness sanitary areas 5.12 (1.13) 4.72 (1.44) 0.40* 
  
Front office 5.60 5.41 0.19 
Helpfulness reception 5.99 (0.96) 5.77 (0.94) 0.22** 
Level of knowledge reception 5.59 (1.07) 5.48 (1.01) 0.11 
Execution of concierge tasks 5.56 (1.04) 5.31 (1.13) 0.25* 
Adequacy of call handling 5.25 (1.21) 5.06 (1.23) 0.19 
  
Local printing 5.83 4.99 0.83 
Accessibility local printing 5.90 (0.90) 5.09 (1.26) 0.81***

Availability local printing 5.75 (1.11) 4.90 (1.36) 0.85***

  
 
¹ Sig. shows significance values for rejecting or retaining the null hypothesis indicating whether 
the distribution of items scores is the same across categories of position using Mann-Whitney U 
tests of sample pairs. When the test is significant (p < .05) the null hypothesis is rejected, 
indicating that there is a difference in perceived quality between the two groups concerned.  
 
Note: Significance at: *** p <  .001, ** p <  .01 and * p <  .05. 
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EuroFM WG1: The Added Value of FM 
 
Introduction 
Added Value of FM  
 
Per Anker Jensen 
Centre for Facilities Management – Realdania Research, Technical University of Denmark 
 
BACKGROUND 
The EuroFM research group on “The Added Value of FM” was established in 2009. The 
background for the collaborative research was that the perception and application of FM during 
the last decades gradually has shifted from primarily steering on cost reduction towards 
managing facilities as a strategic resource to add value to the organisation and its stakeholders 
and to contribute to its overall performance. Results of the work were presented in the anthology 
“The Added Value of Facilities Management – Concepts, Findings and Perspectives”, which was 
launched during EFMC in Copenhagen, May 2012. This was followed by a paper session as well 
as a workshop on the topic: How to manage and measure different value dimensions? during 
EFMC in Prague, May 2013. The research group has recently decided to work towards the 
publication of a second anthology with a more practical focus. Plans for this new publication will 
be presented at the session during EFMC in Berlin, June 2014. The session also includes 
presentations of the three papers mentioned below. 
 

THE THREE PAPERS 
In the first paper: “Adding Value by FM: an exploration of management practice in the 
Netherlands and Denmark”, van der Voordt and Jensen investigate practitioners’ perceptions of 
the concept of Added Value of FM and to what degree and how they work with managing and 
measuring the value of FM. The paper is based on interviews with 5 managers from different 
types of private companies in each of the two countries. All respondents mentioned different 
types of added values, without a clear classification. The most prioritized values were costs and 
satisfaction, followed by productivity, but there were some striking differences in the frequencies 
of prioritized values by Danish and Dutch respondents. 
 

In the second paper: “Exploration of added value concepts in facilities management practice: 
learning from financial institutes”, Gerritse, Bergsma and Groen aim to show the practicality of 
added value concepts for FM businesses in financial institutes. The study is based on a number 
of cases and focus group with experts in the Netherlands. The research showed that FM adds 
value (besides cost control) in the area of ‘support of productivity’, ‘risk control’, ‘increase 
satisfaction’, ‘support image’ and ‘increase sustainability’. The results are presented in a 
conceptual model for management of added value. 
 

In the third paper: “Identity and Image of FM: Two sides of a coin to promote value of FM”, von 
Felten, Böhm, Coenen and Meier focus on FM as an industry in Switzerland. By surveys with 
telephone interviews they explored both the image of FM among the general public and the 
identity among people working in the industry. One in five Swiss has heard the term Facility 
Management, but out of those only 10% were having a correct understanding of the term. The 
identity of FM is consistently higher than its image. This image deficiency could potentially be 
corrected by better communication from the FM industry. 
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Adding Value by FM: an exploration of management practice in the 
Netherlands and Denmark 

 
Theo van der Voordt 

Delft University of Technology, Netherlands 
E: D.J.M.vanderVoordt@tudelft.nl 

T: +31 6 39251096 
 

Per Anker Jensen 
Technical University of Denmark 

E: pank@dtu.dk 
 

ABSTRACT 

The last decade shows a growing attention into the concept of added value of Facilities 
Management and Corporate Real Estate Management and how to attain and measure added 
value. A variety of different types of added value came to the fore such as user value, customer 
value, financial value, environmental value and relationship value. Furthermore a huge variety of 
different definitions can be found in publications from different authors, partly depending on 
their disciplinary background and partly because some authors do not build on former research. 
In discussions with researchers and practitioners, the concept of added value is definitely 
recognized. However, people have many different topics in mind. In a workshop at EFMC 2013 
all attendants used different terms and mentioned only a few concrete measures how to add 
value, mostly in rather abstract terms. Further research is needed to harmonize the concept of 
added value i.e. definitions, dimensions and types, and to be able to operationalize this concept 
into practical guidelines for implementation and measurement by Key Performance Indicators. 
This paper relates theoretical reflections on the added value of FM to the findings of ten 
interviews with practitioners from the Netherlands and Denmark. It aims to explore how 
practitioners cope with terms and definitions, which concrete FM measures are applied to add 
value, what value, and if/how managers measure whether the aimed added values have been 
attained. The paper ends with some reflections and suggestions for follow-up research, both from 
a theoretical and practical perspective.  

Keywords 

Facilities Management, Corporate Real Estate Management, Added Value, Performance, Value 
Adding Management. 

 

1 INTRODUCTION 

The added value of Facilities Management (FM) and Corporate Real Estate Management 
(CREM) has in recent years been one of the key issues in various annual European Facility 
Management Conferences and other conferences and publications worldwide. The growing 
interest in the concept of added value of FM and CREM might be related to the growing 
awareness of physical resources such as real estate and building related facilities and services 
being a strategic asset (Jensen et al., 2012). Facilities are more and more perceived as enablers of 
organizational productivity, business profitability, operational efficiency and effectiveness and 
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end user satisfaction (Katchamart, 2013). The relevance of the added value concept is illustrated 
in the definitions of FM and CREM. According to CEN (2006) FM is “the integration of 
processes within an organisation to maintain and develop the agreed services which support and 
improve the effectiveness of its primary activities”. This definition emphasizes the role of FM as 
an enabler of effective primary activities. According to Dewulf et al. (2000) corporate and public 
real estate management can be defined as “the alignment of the real estate portfolio of a 
corporation or public authority to the needs of the core business in order to obtain maximum 
added value for the business and to contribute optimally to the overall performance of the 
organisation”. This definition focuses on the added value of real estate and its contribution to 
organisational performance.  
 
Although there seems to be a high level of agreement about the relevance of added value of FM 
and CREM, a variety of different views can still be found in literature regarding the definition of 
added value, related stakeholders, types of values, and how to measure. 
a. Definitions. In Jensen et al. (2012) over 50 definitions of added value were traced. Various 

authors focus on the benefits i.e. the outcomes of facilities and services. For instance, De 
Vries et al. (2008) defined the added value of real estate as “the contribution of real estate to 
organisational performance and the attainment of organisational objectives from a point of 
view of different stakeholders”. As facilities involve investments and costs, others - including 
Jensen et al. (2012) - define the added value of FM/CREM as “the trade-off between the 
benefits and the costs and risks to achieve these benefits”.  

b. Stakeholders. Whereas various authors focus on the contribution of real estate to create 
shareholder value (e.g. Lindholm & Levaïnen, 2006; Lindholm, 2008), most current authors 
incorporate the interests of all stakeholders, including policy makers, controllers, technical 
managers, clients, customers, end users and society (De Vries et al., 2008; Den Heijer, 2011; 
Jensen et al., 2012; Van der Zwart & Van der Voordt, 2013; Van der Zwart, 2014; 
Riratanaphong, 2014). 

c. Value types. Based on a content analysis of sixteen chapters by authors from seven different 
countries and case studies from different sectors (offices, higher education, industry, health 
care), Jensen et al. (2012) detected six different types of added value: 1) use value (quality in 
relation to  the needs and preferences of the users); 2) customer user value (trade-off between 
benefits and costs for the customers); 3) economic, financial or exchange value (the 
economic trade-off between costs and benefits); 4) social value (e.g. supporting positive 
social interaction or reinforcing social identity); 5) environmental value (Green FM, 
environmental impact of FM); and  6) relationship value (e.g. getting high-quality services or 
experiencing a special treatment). Other authors discuss different values as well, such as 
productivity, profitability and competitive advantage (De Vries et al., 2008) and 
sustainability (Den Heijer, 2011). Riratanaphong (2014) clustered the values mentioned by 
different authors into six categories according to Bradley (2002): Stakeholder perception, 
financial health, organisational development, productivity, environmental responsibility, and 
cost efficiency. 

d. Key Performance Indicators. The literature shows a huge variety of performance areas, 
performance measurement models and Key Performance Indicators (Riratanaphong et al., 
2012), focusing on quality or costs, effectiveness or efficiency, productivity, flexibility, 
creativity or sustainability.  Riratanaphong (2014) shows that in practice many different KPIs 
are being used as well. 
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A workshop at EFMC 2013, that was organized by the authors of this paper together with 
Christian Coenen, ZHAW, confirmed that the concept of Added Value is interpreted in many 
ways and linked to a huge variety of different topics. Prioritization of different types of added 
value showed to be highly subjective and depends on the participant’s position, experience and 
personal beliefs. Most prioritized values included the contribution of FM and CREM to the 
quality of life, the productivity of the core business, user satisfaction and sustainability. The 
participants found it difficult to mention concrete measures how to add value, partly due to 
different interpretations of the term “measures” as “interventions” and “ways to measure”. The 
answers ranged from concrete measures such as evaluate happiness, satisfaction and work 
support, create energy savings in building retrofitting, and take care of shuttle busses and parking 
facilities for bikes, to abstract measures such as steering on economics, efficiency and 
effectiveness, or ‘good price & value for the client’.  
 
To conclude there is still much work to be done to clarify the concepts of added value, adding 
value and value adding management and to build a widely accepted framework of value types 
and ways to measure the impacts of different FM and CREM interventions. For this reason the 
EuroFM Research Network Group “The Added Value of FM” is continuing working on this 
topic by exchanging ideas, writing joint papers and supervising MSc and PhD theses.  
 

2 RESEARCH METHOD 

In order to further explore how people in practice cope with added value and if and how they 
incorporate this concept in their daily practice, ten interviews were conducted with experienced 
senior facility managers, corporate real estate managers, consultants and service providers, five 
in Denmark and five in the Netherlands (see Table 1). 
 
Table 1: List of interviewees 
 
Country Role Company and function  
DK1 In-house FM Novozymes, FM Director and FM Manager. 
DK2 Consultant  Real-FM Consulting, Owner. 
DK3 Consultant  Fm3, Owner. 
DK4 Provider ISS Facility Services A/S, Division director 
DK5 Provider Bilfinger HSG Facility Management A/S, Managing Director.  
NL1 In-house CREM Stork Technical Services, CRE Manager 
NL2 Consultant Suyker Consultancy, Owner. 
NL3 Consultant Gijs van Wijk Solutions, Owner. 
NL4 Consultant Skenn BV, Owner. 
NL5 In-house FM Vimpelcom, Director of  Real Estate 

 
Criteria for selection were senior level of practical experience, a mix of FM and CREM 
professionals and a mix of in-house FM, service providers and consultants. All interviewees 
were from the private sector. The final sample represents various sectors such as biotechnology, 
technical services, maintenance management, FM service provider and consultancy, and 
functions such as in-house FM, consultant, and director. Educational backgrounds range from 
Master in FM to Building Engineer and from higher education in logistics, accounting or 
organisation to MBA in marketing or e-business and civil engineering, economics, town and 
country planning or economic geography. Years of experience range from 12 to 34 years. 
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Table 2: Main values from open question (impact parameters from table 3 in brackets) 
 
ID 1 2 3 4 5 

DK1-INH Transparency of 
cost and priorities 
(C) 

Scalability (A) Release management 
resources (P) 

User 
satisfaction (S) 

Satisfaction with 
service provider 
(S) 

DK2-CON Core Business 
objectives (A) 

Innovation (C) Coherent strategy 
between Core 
Business and FM (A) 

Productivity of 
Core Business 
(P) 

Communication 
(S) 

DK3-CON Create time (P) Create well-being 
(S) 

   

DK4-PRO Satisfaction of 
outsourced staff (S) 

Make processes 
smarter (C) (P) 

Improvements and 
innovation (P) 

User centricity 
and service 
orientation (S) 

Corporate Social 
Responsibility 
(E) 

DK5-PRO Increase energy 
conscience and 
CO2 emissions (E) 

Ease of operation 
(P) (C) 

Deliver better service 
with less or the same 
cost (S) (C) 

Satisfaction 
(S) 

 

NL1-INH Profit (ebit); 
improving cash 
position (C) 

Cost reduction (C) Transparency of Real 
Estate data for 
shareholders (C) 

  

NL2-CON Cost reduction (C) Affordability (C)    

NL3-CON Sustainability (E) Cost reduction (C) Identity (Cu) Satisfaction 
(S) 

 

NL4-CON Cost reduction (C) Improving Core 
Business / 
Productivity (P) 

Health (S)   

NL5-INH Efficient use of 
space (C) 

Forecasting future 
m2-needs (A) 

Balance between 
owned buildings, 
rented buildings and 
sale & lease back (C) 

Forecasting of 
future capital 
need (C) 

Engagement 
(Cu) 

 
 
Table 3: Frequency of the main values in Table 2 related to impact parameters from to the FM Value Map  
 
Abbr.  Impact parameter Denmark 

24 (100%) 

Netherlands 

17 (100%) 

Total 

41 (100%) 

S Satisfaction 8 (33%) 2 (12%) 10 (24%) 

C Cost 5 (21%) 10 (59%) 15 (37%) 

P Productivity 6 (25%) 1 (6%) 7 (17%) 

R Reliability    

A Adaptation 3 (13%) 1 (6%) 4 (10%) 

Cu Culture  2 (12%) 2 (5%) 

Ec Economic    

So Social    

Sp Spatial    

E Environmental 2 (8%) 1 (6%) 3 (7%)  
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Table 3 shows that values related to Satisfaction and Cost are most frequently prioritized, but 
with a striking difference between the interviewees from Denmark and the Netherlands. 
Satisfaction is seen as much more important than Cost in Denmark, while Cost is seen as much 
more important than Satisfaction in the Netherlands. Productivity is also important, but mostly in 
Denmark. Values in relation to Adaptation and Environmental are also mentioned in both 
countries, while Culture only is represented in the Netherlands. The remaining four impact 
factors – Reliability, Economic, Social and Spatial are not represented in the response to the 
open question. 
 
The open question on main values and the mentioned related questions were followed by a more 
closed question based on showing a list of possible added values found in literature and asking 
how these values are related to the prioritised main values. The list was based on the impact 
parameters (outcomes) from the FM Value Map (Jensen, 2010) and was divided in impacts on 
core business (Satisfaction, Cost, Productivity, Reliability, Adaptability and Culture) and impacts 
on surroundings (Economic, Social, Spatial, and Environmental), see also Table 3. In response to 
this more closed question all possible outcomes have been discussed with the respondents. In the 
following each of the impact parameters are commented on based on the interview results. 
 
Impact on core business 
 
Satisfaction is defined as the impact of FM or CREM on satisfaction of customers, staff/end 
users and owners. One of the respondents mentions that customer satisfaction has been most 
important but user satisfaction has become increasingly important, too. Satisfaction is a very 
subjective parameter and is often measured quantitatively by surveys or more qualitatively. for 
instance by mystery visits. Surveys results are often benchmarked across organisations. 
 
Cost is defined as operational cost, staff turnover and capital investments. Cost reduction is 
obviously an important mean, but transparency is also mentioned by interviewees from in-house 
FM in Denmark and in-house CREM in the Netherlands. An interviewee from a provider 
mentions that cost primarily has major attention, when there is a problem. Cost impacts are 
obviously often measured and also benchmarked, both in € and m2 per person (f.t.e.) or per 
workplace, occupancy level, total costs of ownership per m2, or in terms of affordability, e.g. the 
ratio between  facility costs and total costs of running a business. 
 
Productivity is defined as efficiency, low staff absence and effectiveness. Impact on core 
business productivity can be difficult to measure, but a typical way for providers is to measure 
the number of proposals for improvements and innovations. Often productivity impact is not 
measured directly but addressed more qualitatively in discussions, business cases and 
performance reviews. Impact on productivity is rarely benchmarked. 
 
Reliability is defined as business continuity, security and safety. The respondents’ views on 
reliability varied a lot. One view is that reliability is at the lowest level of the Maslow pyramid of 
needs and therefore is not a motivation factor, which can add value. Another view is that 
business continuity has become increasingly important. For one of the interviewees it has top 
priority, e.g. regarding fire safety and data security. An interviewee in a biotech company 
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mentions that down time is important to control and that compliance to legal requirements has 
top priority. Reliability is mostly measured in terms of response time and business continuity and 
is not often benchmarked. 
 
Adaptation is defined as foresight, flexibility and responsiveness. Adaptation is mostly 
considered on a high management level in relation to capital investments and contract 
negotiations. An in-house CREM interviewee mentions that technical flexibility and flexibility in 
renting are becoming more important. Adaptation is rarely measured or benchmarked. 
 
Culture is defined as organizational identity, corporate image and corporate brand. For some 
companies branding is important, but not for others. Some view culture as related to the image of 
FM and not as a corporate concern. An interviewee from the Netherlands mentions monitoring 
the image of FM internally (employee monitor) and externally (customer monitor) and remarks 
that external image is often more important than internal image. Engagement, i.e. a sense of 
belonging and being committed to the company, has been mentioned once as well.  
 
Impact on surroundings 
 
Economic is defined as income, commerce and tax. Some of the interviewees did not understand 
this parameter, and asked for a more clear definition. Others regard the economic impact of FM 
on society to be mostly indirect. However, one interviewee claims that economic impact is his 
company’s reason for being. There are no examples of measuring and benchmarking economic 
impact. 
 
Social is defined as employment, education and integration. Social impact can be important in 
relation to location of new facilities, and it is important for some service providers in terms of 
integration. As examples of measures of social impact an interviewee from a provider mentions 
number of apprentices and number of handicapped among staff. 
 
Spatial is defined as architectural expression, landscaping and townscaping. Spatial impact is 
mostly important for in-house FM/CREM organisations and specialist consultants and is rarely 
important for service providers. An in-house FM mentions that they participate in working 
groups with the local municipality concerning transportation and infrastructure. There are no 
examples of measuring and benchmarking spatial impact. 
 
Environmental is defined as resource consumption, pollution and environmental sustainability. 
There are clear indications that sustainability has become increasingly important, but it is still not 
given high priority in many companies. The environmental impact is typically measured and 
benchmarked quantitatively in terms of energy consumption, but in some cases also documented 
qualitatively in terms of choice of environmental suitable materials and treatment of chemicals. 
 
 
c. Value adding management 
One of the interviewees pointed to Maslow’s pyramid of needs as a starting point for 
management of value. In his own words: “FM does not create value by supporting the lower 
levels in the pyramid. They are taken for granted and you will get criticism, if they are not 
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4. DISCUSSION AND CONCLUSION 

Regarding the definition of added value all respondents refer to both benefits and costs of 
FM/CREM interventions. Benefits are mainly linked to clients, customers and end users but also 
to shareholders and – less often - to society as a whole. All respondents include different types of 
added values, without a clear classification into for instance user value versus customer value, or 
economic value versus environmental value.  Practitioners mainly steer on the impact of FM and 
CREM on the core business and organisational performance, and this is also essential in  
provider companies’ sales arguments.  
 
Prioritized values are costs and satisfaction, followed by productivity. Remarkably, four out of 
ten outcome parameters - reliability and economic, social and spatial impact on the surroundings 
- were not spontaneously mentioned at all in response to the open question about prioritized 
values. These issues came only to the fore when we asked for comments on the list of possible 
added values that was shown after the open questions. Not all values showed on the list – in 
particular possible impacts on the surroundings – did immediately ring a bell and raised different 
interpretations or misunderstanding. Sustainability was mainly perceived as a building 
characteristic. Most respondents made no clear distinction between impacts on the core business 
and impacts on the surroundings, and focussed more on a distinction between interventions 
regarding buildings and building related facilities and services versus choices regarding the 
location and the surroundings. Because practitioners use different terms, various responses could 
not be allocated clearly to one particular value.  
  
There were some striking differences in the frequencies of prioritized values by Danish and 
Dutch respondents. This might be caused by the different contexts but also by the selection of 
respondents with more Dutch representatives from CREM than in the Danish sample (due to the 
CREM background of the first author). More interviews are needed to get a more complete 
picture. 
 
The topics for further research that were mentioned by the interviewees are in line with the 
findings from the EFMC 2013 workshop that was summarised in the introduction section. The 
EFMC 2013 participants also showed much interest in the development of a holistic framework 
that can bring together various elements of FM activities and practices, and concrete ways how 
FM can contribute to a more sustainable use of office buildings by office users themselves,   
productivity support, retaining employees and attracting talented new employees, and add value 
to society. Another issue is what arguments FM could use other than economy to get the CEO 
interested in FM as a leadership tool/discipline, and how to visualize AV. 
 
Although in the last decade various conceptual models and frameworks have been developed to 
visualize the added value of FM and CREM (De Vries et al., 2008; Lindholm, 2008; Jensen, 
2010; Den Heijer, 2011, apparently academic contributions to this research area are not ready to 
be implemented into daily practice. An important next step is to integrate the insights of the FM 
Value Map and other FM and CREM models into a holistic framework, to illustrate adding value 
by FM/CREM by best practices and data from empirical research, and easy-to-apply KPIs.  
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ABSTRACT 
Purpose: The role of intangible assets has drawn attention in facilities management and real 
estate. There is a call for further development of FM performance beyond costs to capture, 
demonstrate and manage the total value of FM for core business and corporate performance. This 
research aims to show the practicality of added value concepts for FM businesses in financial 
institutes.  
Design/methodology: The research approach is based on the work of Jensen. Literature review 
leads to methods for exploring added value in business practice. The fieldwork included an 
exploratory case study at 6 financial institutes and one in-depth case study. Core topics were 
explored in a focus group consisting of 5 experts.  
Findings: The results give clarification on themes and issues in the area of added value. 
Furthermore, the paper gives insights on the added value of FM at six Dutch financial institutes. 
Interviews with FM staff in the involved institutes showed that FM adds value (besides cost 
control) in the area of ‘support of productivity’, ‘risk control’, ‘increase satisfaction’, ‘support 
image’ and ‘increase sustainability’. The in-depth case study illustrates how management of 
added value can be integrated in FM operations. Results are presented in a conceptual model for 
management of added value.  
Originality/value: The research contributes to existing knowledge by bringing new perspectives 
on added value in financial institutes.  
 
Keywords 
FACILITIES MANAGEMENT, ADDED VALUE, INTANGIBLE PERFORMANCE 
INDICATORS. 
 
1 INTRODUCTION   
Even though Amaratunga et al. already stated in 2000 "For FM to grow as a discipline, a 
paradigm shift is required from focusing purely on premises costs to looking at holistic business 
performance", the performance of facility management is still often defined solely in terms of 
costs and efficiency (Amaratunga et al., 2000). The issue is, how could facilities management 
(FM) create value for a business corporation, other than financial value? 
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Low (2000) in The Cap Gemini Ernst & Young Centre for Business Innovation (CBI) conducted 
a series of studies on the role of intangibles in creating value in a modern corporation. Nine non-
financial value drivers were developed to create a value creation index that can indicate the total 
company performance across the most critical intangible categories (Low, 2000). CBI concluded 
that of the nine value drivers, the factors ‘innovation’, ‘management quality’ and ‘employee 
relations’ have the greatest impact on market value for the involved S&P500 companies. 
The role of intangible assets has also drawn attention in FM and real estate management. Added 
value of FM is one of the three main themes of the Research Network Group of EFMC, and 
Jensen et al. (2010, 2012) described and confirmed the importance of a change from initial focus 
on cost reduction in FM towards a more strategic orientation actively supporting the core 
business. FM should become more effective and add value to the core business and should 
change focus towards understanding and managing the total business impacts and effects of FM.  
A more holistic way of performance management in FM is required to be able to get out of the 
area of cost reductions and to remain (or become) a strategic partner in organizational planning 
and change in the organization. Also Alexander (1992), Lindholm (2008), De Vries & De Jonge 
(2004) and Vader (2011) recognize the insufficiency of solely cost-related performance factors in 
FM practices. Furthermore, in 2012 IFMA conducted a survey amongst executives asking them 
to evaluate the importance of FM for their company; 73% indicated that FM has a positive 
impact on the competitiveness of the company (IFMA, 2012). Similar developments are seen in 
FM operations in Dutch environment. The Netherlands Facility Cost Index is currently working 
on expanding its benchmarking activities by adding new perspectives of FM performance to the 
existing cost and customer satisfaction perspectives, namely service levels and sustainability 
performance.  
Therefore, the aim of this paper is to propose and test a conceptual model (tool) to demonstrate 
non-financial and holistic contributions of FM for core businesses. Large financial institutions 
were chosen, being exemplary for corporations with FM at strategic level. 
 
2. THEORETICAL BACKGROUND  
The FM Value Map created by Jensen (2010) captures the added value of FM in the context of 
the organization to which services and products are provided as well as the surroundings and 
stakeholders of the organization. Jensen distinguishes exchange value and use value as 
contributions of FM for the core business. Exchange value is the traditional cost-related value, 
but use value expresses the intangible values of FM, expressed in non-financial, qualitative 
change in output, e.g. higher customer satisfaction. Jensen concluded that the purpose of FM is 
to create value for internal customers by supporting the core business; the purpose of the core 
business is to create value for external customers/stakeholders. He distinguished six areas in 
which effectiveness of FM leads to a certain impact in the core business of the corporate being: 
cost, satisfaction, productivity, reliability, adaptation and culture. Similar to this view, Lindholm 
(2008) investigated the added value of Real Estate and developed a model as a response to the 
need of corporate real estate managers to be able to demonstrate the total benefits of the 
corporate real estate management for the core business. Van der Zwart (2011) proposed nine 
added values of corporate real estate management (CREM) (see Table 1). Prevosth and Van der 
Voordt (2011) applied the nine added values of Van der Zwart in a FM context in six hospitals. 
The effect on user satisfaction was considered the most important one according to health care 
facility managers. 
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Table 1 The added value of FM or CREM for core business. 

 
Looking at the discussed studies and the applied methods to explore or ‘map’ added value, 
identification of operational interventions or critical success factors (CSF’s) appeared to be 
suitable to obtain an understanding of the total added value. In addition, mapping these 
interventions (or CSF’s) enables development of performance indicators in order to increase the 
measurability of the total added value.  
The methods applied by Lindholm (2008) and Prevosth & Van der Voordt (2011) were used to 
design the empirical part in this research project. Both Lindholm and Prevosth & Van der Voordt 
applied case study research with semi-structured interviews with real estate managers 
respectively facilities managers. Focus of the research has been on understanding the priorities in 
FM or Real Estate management, definitions of added value according to these managers and 
identification of real estate or FM interventions contributing to corporate performance. Learning 
from CREM theory in this topic, relations between real estate strategies and corporate 
performance enable real estate managers to enhance added value (Scheffer et al. 2006) and 
therefore is included in the case studies in this research.  
 
3 METHODOLOGY 
Based on a literature review, a preliminary value map was drafted. This value map was 
developed and validated in a three-step research project.  
First, exploratory research was conducted in six Dutch financial organizations (4 banks and 2 
insurance companies), in the largest segment (between 6,800 and 27,500 employees). In each 
organization, semi-structured interviews of approximately 1.5 hours were conducted with the 
Facilities Director or other representative strategic function in the FM department. Data was 
analysed by open and axial coding, and subsequent cross-case analysis. Additionally, internal 
documents and annual reports were analysed to identify both tangible and intangible corporate 
performance.  
Second, one in-dept case study has been conducted at one of the involved banks to explore 
practical application of added value management at end-user level. The case illustrates how the 
facilities manager is able to assess its added value at end-user level and shows appreciation of the 
various facilities management values in the experience of the end-users (users of the office 
buildings). The case study includes a survey amongst end-users of the office buildings of the 
organization (random sample of 6600 people, response rate of 33%; 2163 responses). 
Third, issues raised during the literature review and case studies were discussed in a focus group 
of 2 hours with 5 FM experts. The participants were selected on their experience and expertise 

Jensen (2010) Lindholm (2008) Van der Zwart (2011) 
cost 
productivity 
customer and staff satisfaction 
adaptation  
culture  
reliability 
economical (surroundings) 
social (surroundings) 
spatial (surroundings) 
environmental (surroundings) 

reduce cost 
increase productivity 
increase employee 
satisfaction 
increase flexibility 
increase innovations 
promote marketing & sales 
increase value of assets 
 

reducing cost 
improving productivity  
increasing (user) satisfaction
improving flexibility 
improving culture 
supporting image 
increasing innovation 
controlling risks 
improving the financial 
position 
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regarding the topic and included one expert/researcher in added value of FM, three FM experts 
from the banking industry and one FM expert from a health care organization. 

 
4 FINDINGS 
This paragraph presents the results of the (focus group) interviews (4.1-4.4), followed by an in-
depth case study that illustrates how the conceptual model can be used in business practice (4.5).  
 
4.1 Focus group interviews 
The aim of the focus group interview was to explore issues and phenomena regarding strategic 
management of added value based on a literature review. Experts in the focus group discussed 
issues to clarify or confirm issues or phenomena and also suggested additional perspectives. The 
results are summarized in Table 2.  

Table 2 Core topics discussed in focus group interview 

4.2 Exploration of concepts of added value at six financial institutes 
The main part of the research consisted of a case study approach that identifies how the FM 
organizations add value to the core business. Based on research methods used by Prevosth & 
Van der Voordt (2011) and Lindholm (2008) the interviewees (Facility Director or strategic FM 

Topic Findings 
1. Strategic 
involvement in 
corporate 
planning 

Respondents agreed that FM is not always timely and at the right place (in the 
organization) involved in the design of optimal core business processes and therefore 
hindered in optimizing its contributions. According the experts this is due to the fact that 
stakeholders do not know which (strategic) added value FM can contribute and hesitate 
to involve FM. Also, FM doesn’t always have the resources to clarify its contributions. 
Measurement and benchmark of the traditional 3 performance criteria of FM (costs, 
customer satisfaction and quality) is not always sufficient. 
 

2. Efficiency vs. 
effectiveness 

Results confirmed the efficiency and effectiveness theory of Jensen 
(2010). The focus group mentioned that efficiency is considered to have 
boundaries in which the investment is not effective anymore. Reducing 
costs in the working environment can be beneficial for financial purposes; 
this however may have a negative effect in other areas when pushed to the 
limit (for example image or productivity). To determine the tipping point 
between efficiency and effectiveness, measurement of satisfaction is 
indicated as one of the possible tools.  

3. Determinants 
of added value  

Respondents discussed determinants of added value. Social context, 
history, and sector are indicated as determinants. Social context is 
considered to be the influence of trends, developments or events in the 
social context of the organization that influence management decisions.  
Old buildings or out-dated installations are considered to be the inherit of 
the organization; these influence the experienced service level. Sector 
determines the primary process and the required added value. 

4. Qualitative 
performance 
indicators 

Respondents indicated the need to integrate qualitative performance 
indicators in assessing FM performance. The degree in which a 
contribution is made to corporate objectives should be integrated in FM 
performance and accountability especially in the area of intangible 
performance (like image, productivity, and culture).  
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interventions were mapped to enhance the manageability of added value strategies for the 
facilities manager. Intangible corporate performance areas were integrated in the conceptual 
model. Although the model supports the conversation between the facilities manager and its 
(strategic) stakeholders in the organization, the model requires further exploration to create 
measurable indicators of added value. The research showed that the prior areas of FM added 
value currently do not play a (visible) role in the accountability process of FM indicating a gap in 
measurement according to the respondents.  
The practicality of added value concepts was explored in an in-depth case study showing 
appreciation of FM at end-user level. The case illustrates how the facilities manager is able to 
explore new interventions to increase end-user appreciation and to investigate appreciation of 
end-users regarding specific management areas of FM. Furthermore, it gives insights in the 
opportunity to measure added value at different levels in the organization. Following the 
definition of EN15221 regarding FM customers, it would be valuable to conduct similar research 
at each customer level (client, customer, consumer), in order to clarify how different FM 
customers consider the importance of different FM added values. The importance of values 
thereby can be specified to (and managed for) each customer level. Although the case shows 
end-user appreciation, the method requires further refinement in the structure of the survey and 
should make a relation with other (tactical and strategic) levels of management. 
Through expert panel method, generic issues regarding added value of FM were explored and 
clarified. Both the results at the financial institutes and the expert panel showed and confirmed 
that certain (intangible) areas of added value of FM are important for the performance of the 
organization. Results from case studies and the expert panel showed that a lack of tools for 
reporting on intangible contributions restricts FM in showing its contribution to the core 
business. Furthermore, results showed that there is a need for performance indicators that 
correlate between corporate performance and FM performance. Further research should reveal 
what aspects of FM either obstruct or stimulate/enhance core business performance. This should 
be organized within the context of similar core business in the area of productivity, image, 
culture, risk control, sustainability, and innovation. In addition, the focus group results showed 
that the sector in which the company operates is considered to be an important determinant of 
added value. This requires exploration of sector-specific performance indicators and assessment 
to which level FM is able to obstruct or enhance corporate performance level. For example, to 
what extent does FM contribute to an increased throughput time of patients in a healthcare 
environment (productivity)? Or in the banking industry, to what extent does FM contribute to the 
efficiency or effectiveness of payment transactions (optimal core business)? 
Although the relationships made in the conceptual model are likely for these case studies, it 
would be valuable to establish more reliable correlations between the different value-adding 
strategies and the corporate intangible performance areas following the example of Scheffer et al. 
(2006). Parameters that can be measured over time and can be isolated from other influencing 
factors need to be developed in research objects with similar corporate performance objectives 
and similar facility management strategies. This enables determining correlations between 
dominant corporate strategies/performance and FM value-adding strategies.  
A possible area of research would be companies that offer Integrated Facility Management, 
because of their specific situation in outsourcing contracts and their challenge to deliver services 
in compliance with the norms, vision, and values of the client company. Although costs have 
been the main driver for outsourcing decisions so far, trends like Best Value Procurement show 
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that other (intangible) values are entering the decision making process and play a role in the 
determination of the best business fit in outsourced situations. 
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ABSTRACT 
Purpose: The purpose of this paper is to present answers of two key questions: (1) How is the 
FM industry perceived by the general public (FM image, external view)? (2) How do FM 
employees perceive their own industry (FM identity, internal view)? 
 
Design/methodology/approach: In a quantitative national telephone survey with a total of more 
than 2,100 randomly selected participants from the general public, the image and awareness of 
FM were analysed. In a second step, FM identity was ascertained and analysed in a national 
longitudinal survey, repeated after three years, with a total of about 1,800 FM managers and 
skilled professionals.  
 
Findings: An industry-based survey model for FM is developed. It explores FM image and 
identity on an industry-specific basis. The dimensions of FM image and FM identity are defined 
and analysed. The FM image and the FM identity in Switzerland are evaluated and will be 
presented. Initial results show that FM identity is somewhat higher positioned than FM image. 
However, FM identity declined slightly over the three years between the two surveys. 
 
Originality/value: In the on-going discussion on ways how to increase value creation in FM, 
issues such as process optimisation, outsourcing and cost savings are often in the foreground. A 
frequently overlooked aspect which receives little attention is the commitment of employees. 
This seems all the more surprising since we know from recent research that high employee 
commitment significantly increases productivity, contributing to sales growth and value creation. 
Because FM can be described as a service management discipline, people and their ability to 
identify with their work are key factors in increasing value creation. In addition, the image of the 
entire industry plays a crucial role. This is the first published scientific study on the current status 
of FM identity at the sector level.  
 
Keywords 
Facility Management, Image, Identity, Reputation, Switzerland. 
 
1 INTRODUCTION 
 
1.1 Background and definition of the problem 
Facility management is still a comparatively young business sector and has become established 
as a service industry. Image and identity are critical to the success of this new sector. The fact 
that FM employees identify closely with their products, as well as with the FM sector as a whole, 
can be seen as the lifeblood of high, quality-oriented productivity. Knowledge about the image 
and identity of the FM sector is particularly important in this regard. However, no study has so 
far been published on the current status of FM identity at the sector level; the only work 
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available is a pilot study on the image of the FM sector by Coenen and von Felten (2009) and 
Coenen, von Felten, Schmid (2010). 
 
1.2 Objectives of the study 
The main objective of this study is to survey and analyse the identity of the Facility Management 
sector in Switzerland for the first time. The second aim is to compare this identity with the image 
of FM in Switzerland. The third goal is to analyse possible changes in the identity of FM, as 
shown in the longitudinal survey carried out in 2010 and 2013. 
 
2.  Theoretical foundations 
The effect a company's activities have on every aspect of the business, from customer perception 
to economic success, is analysed and presented in the form of success chains (Bruhn, 2009, p 66) 
and in the case of strategy development and monitoring, as part of a Balanced Scorecard (Kaplan 
& Norton, 1992). For service industries the Service Profit Chain identified by Heskett et al. 
(1994) examines the relationship between internal service quality and the profit of a company as 
follows: profit and growth are driven primarily by customer loyalty. This in turn is a direct result 
of customer satisfaction. Customer satisfaction is strongly influenced by the value and quality of 
the service provided to the customer. This value is provided by satisfied, loyal and productive 
employees. The satisfaction of employees is in turn influenced by high internal service quality, 
which enables employees to deliver good results to their customers. 
Moreover, the image of a product and/or a company has an impact on customer expectations and 
satisfaction. The importance of image in services is particularly important, since services are 
intangible and their creation and consumption take place simultaneously; unlike material goods 
they cannot, therefore, be examined objectively in advance (Meffert & Bruhn, 2006, p 210). In 
this paper, the term image is understood to comprise an aggregated and subjective overall picture 
of all the attitudes that a person has towards a brand, product, organisation or institution (based 
on Apitz, Benad & Poth, 1987 and Meffert & Bruhn, 2006, p 210). 
Furthermore, image as understood by Buss and Fink-Heuberger (2000, p 64) can be 
differentiated into the close-range and long-range image. This refers to proximity or remoteness 
from an organisation. That is, someone who is not aware of an organisation, or only has 
information about it from a third party, has a different image of the organisation than do groups 
which interact with, and thereby generate various experiences of it. In terms of image 
management and improvement, this means that an organisation should invest in its close-range 
image. By distinguishing between these two types of image and combining them appropriately 
when evaluating the results of surveys, an organisation can identify and appropriately position its 
image-related opportunities and threats. In this paper, those respondents who had a correct 
understanding of the term Facility Management are assigned to the close-range image group, 
while those who have heard the term facility management but have an incorrect understanding of 
it are allocated to the long-range image group. 
 
For many services, the employees embody for customers the brand or company that provides the 
service, as they are often the only point of contact within the service process (McDonald, de 
Chernatony, & Harris, 2001, p 346). In addition, McDonald et al. conclude (2001, p 342): “... 
customers' perceptions of the brand depend highly on individual interactions with staff…” 
The image that employees have of a brand, a product and the company itself, and which they 
transfer into their dealings with outsiders, is therefore especially important for people-oriented 
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services. This self-image as an aggregated and subjective form of all the attitudes of an employee 
to their own brand, product, organisation or institution is referred to in this paper as identity. 
According to Burmann and Maloney (2004), brand identity in the strict sense is what expresses 
the essential characteristic features of a brand: what it stands for at first internally and later 
externally. Brand identity in the strictest sense is therefore a statement of a concept. In a broader 
sense, brand identity can be interpreted as a brand management tool which aims at a) the 
communication of the brand's promise of value and b) the brand-related behaviour of all those 
involved in providing services for the organisation. All of this can be understood under the 
general heading of identity.  
In the field of image and identity research, the image and identity of an individual brand, product 
or company have already been considered many times, while the image and the identity of an 
entire sector have not been the subject of such focussed attention. 
The image of a sector is understood in this paper to be the sum of the images of individual 
organisations. Similarly, the identity of a sector is defined as the collective identity of the 
individual organisations working in it. In turn, the image and identity of a sector influence the 
image and identity of particular organisations and brands operating within that sector. The image 
and identity of a sector are therefore involved in a permanent dynamic exchange, which can lead 
to changes in both aspects. A company only has a direct influence on its own brand or company 
identity, but through exercising this influence, contributes to forming the identity of the entire 
sector. In this study, the identity of the FM sector in Switzerland is investigated for the first time, 
and is related to the sector's image. 
 
3.  Study design 
In order to examine the external image and reputation of Facility Management, a nationally 
representative survey was designed and implemented in German- and French-speaking 
Switzerland in 2008. When defining the term “image”, the approach used in the pan-European 
studies on the European Performance Satisfaction Index (EPSI) (EPSI, 2007) was chosen, 
particularly for reasons of international comparability. Based on the EPSI product and service 
image construct, a further battery of questions was created regarding the image of the sector. As 
with EPSI, the data collected is based on telephone interviews. Familiarity with the concept of 
Facility Management was surveyed in a first part without support, using a filter question. 
Participants who had already heard the term were then questioned, inter alia, about the image of 
FM. Of the total of 2,100 randomly selected subjects between 15-75 years of age, 451 people 
(21%) had already heard the term Facility Management and were therefore interviewed about the 
image of FM. 
To survey the internal perspective, or the identity of FM, a longitudinal study was designed, 
conducted for the first time in 2010 and for the second time in 2013 as part of an FM sector 
survey. Here the questions on FM identity constituted one among several blocks in the overall 
survey, which was conducted online with FM management and professionals in Switzerland. The 
questions on FM identity were designed to ensure comparability to the FM image study. In the 
FM sector study in 2010, a total of 1,038 participants from German- and French-speaking 
Switzerland were surveyed and 1,017 valid data records were obtained. About three-quarters of 
the participants had a managerial function in lower, middle or upper management, or were self-
employed. 43.5% worked in middle management, 21.3% in lower management and 9.6% in 
upper management. In the FM sector study in 2013, a total of 1185 participants, mainly from 
German-speaking Switzerland, were interviewed and 788 valid data records were collected. 
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Almost 80% of participants had a managerial function in lower, middle or upper management or 
were self-employed. The largest share, 44%, worked in middle management, 21.9% in lower 
management and 11.4% in upper management. 
 
4.  Study results 
Following the presentation of the study design above, the study results will be presented in this 
section. First, the results of the evaluations of the image study in 2008 and the FM identity 
surveys in 2010 and 2013 are presented. The data from the 2010 FM sector study are then 
compared to those collected in the 2008 image study. 
 
4.1 FM image 
One in five Swiss has heard the term Facility Management and was therefore questioned on the 
image of FM (N = 451). The participants who were able to define the term FM correctly were 
classified as having a close-range image, and those who have already heard the term once, but 
were not able to define it correctly, as having a long-range image. 10% of the Swiss market had a 
correct understanding, and this group was characterised as having a close-range image, while a 
further 10% of respondents were characterised as having a long-range image. The image of the 
industry is relatively low and the potential earnings are perceived as below average. There is 
hardly any awareness in the Swiss population of tertiary education for Facility Managers. Rather, 
it is assumed that FM knowledge is acquired through vocational training. 
 
FM image based on the EPSI dimensions 
The statement that Facility Managers have an image of being professional and state-of-the-art 
produces a mean of 5.91 on a ten-point Likert scale. Customer-oriented service shows a mean of 
6.03. The value for money comes last with a mean of 5.28. Also low, with a mean of 5.32, is the 
assessment of responsible behaviour towards the environment. The reliability of Facility 
Managers (m/w) showed the highest value: 6.10. 
 
The image of the FM profession 
With a mean value of 6.78 on a ten-point Likert scale, those surveyed basically expect an 
increase in demand in the future. The social prestige of facility management is strikingly low at 
4.73, which can be explained by the fact that the respondents were doubtful about the image of 
Facility Management. The mean value of respondents' estimation of job security in the industry 
was relatively low, at 5.64, as was their view of earnings potential, with a mean of 5.71 (see also 
Coenen and Felten 2009). 
4.2 FM identity 
The identity of Facility Managers in Switzerland was first surveyed in the FM sector studies in 
2010 and 2013. The results are presented and interpreted below for the first time. 
 
Longitudinal study of FM identity in 2010 and 2013 
What is the identity of FM and how has the self-image of Facility Managers developed in the 
three years from 2010 to 2013? 
Table 1 shows the current situations in 2010 and 2013 as well as the development shown through 
comparing 2013 to 2010. The data also shows whether the change has two-sided significance at a 
level of 0.95 (values <0.05), or insignificant (values >0.05). 
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Table 1 Comparison of identity in 2010 and 2013 

Comparison of 2010 and 2013 2010 2013 Difference  

Asymptotic 
significance 
(2-sided) 

FM identity based on EPSI        
Being professional and state-of-the-art 7.12 7.06 -0.06 0.040 
Customer-oriented service 7.24 7.28 +0.04 0.001 
Value for money 6.71 6.58 -0.13 0.001 
Responsible behaviour towards the 
environment 6.64 6.78 +0.14 0.000 
Reliable work 7.38 7.28 -0.10 0.021 
Image of the FM profession        
Increasing demand in the future 8.24 8.21 -0.03 0.823 
High prestige in society 5.33 5.19 -0.14 0.841 
Secure jobs 6.55 6.49 -0.07 0.651 
Good earnings potential 6.04 5.88 -0.16 0.955 

 
The self-image of the facility manager is quite balanced, levelling off between about 5.2 and 8.2 
on a 10-point Likert scale. Within these parameters, identity differs depending on the identity 
factor surveyed. The mean values for the prestige in the society shows the lowest values in the 
identity surveys, while the mean values for increasing demand in the future are highest there. 
This means that Facility Managers see potential in their own industry, but see themselves as 
having a relatively low status in society. 
With a standard deviation of between about 2 and 3, all values are at approximately the same 
distance from the mean. Thus, Facility Managers have quite a similar picture of their own 
profession. 
The self-image of Facility Managers has deteriorated slightly overall, whereby the two identity 
factors “Customer-oriented service” and “Responsible action towards the environment” 
improved slightly. The respective minimal differences in the identity dimensions based on EPSI 
are significant, but no noteworthy changes could be found in the identity of profession. 
 
4.3  Comparison of FM identity to FM image 
There are different possible approaches to comparing the image study of 2008 with the identity 
surveys from the FM sector studies in 2010 and 2013. Each identity survey could be related to 
the image study on the basis of a) each individual year, b) both years aggregated, and c) a mean 
value from the two years. The approaches a) through c) are not used in this paper, however, 
partly because the FM identity study of 2010 is nearer in time to the FM image study of 2008, 
but also because the amount of change in FM identity from 2010 to 2013 is negligible or non-
existent. The FM identity from the 2010 survey is therefore analysed below together with the FM 
image from the 2008 survey, illustrated by diagrams and described in the text. 
 
4.3.1 Image and identity based on the EPSI dimensions 
In Figure i, the mean values for identity based on EPSI are compared with the mean values for 
long-range and close-range image based on EPSI. The answers allow assessment on a 1 to 10 
approval scale from “1 = totally disagree” to “10 = fully agree”. 
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of FM also see a stronger demand, with a mean of 6.86. Both groups therefore give a much lower 
estimate than Facility Managers themselves. 
 
5.  CONCLUSION AND OUTLOOK 
This study, based on three surveys of a representative cross-section of the population and the FM 
sector in Switzerland, presents interesting and unprecedented insights into the self-image of the 
FM sector in comparison to its external image. It is striking that people with a long-range image 
of the FM industry assess the sector less positively than people with a close-range image – ones 
who can properly define the term FM. The most positive assessments come from Facility 
Managers themselves. 
 
Comparing overall image with identity, the internal and external image people have of Facility 
Management are consistent in the sense that the mean values of each show the same, but parallel  
development. The self-image of Facility Managers is slightly higher in each case than the 
external image that the public has of the profession. The striking feature here is the consistent 
difference between the respective mean values of image and identity factors. 
 
Since the identity of FM is consistently higher than its image, and the close-range image higher 
than the long-range one, a large gap becomes visible, which could be closed through provision of 
information about the FM industry. This gap represents the image deficiency which could 
potentially be corrected by means of communication. In addition to individual FM companies, 
the FM industry as a whole is therefore challenged to communicate about the attractive careers 
available at various skill levels in FM, and to give the public a multidisciplinary picture of the 
profession. 
 
At the research level, it would be desirable if this country-wide study on the image and identity 
of Facility Managers could be repeated in other countries, so that these value-adding factors 
could be compared at country and company level. 
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EuroFM WG2: Sustainability in FM 
 
Introduction 
Sustainability in FM 
 
Susanne Balslev Nielsen 
Centre for Facilities Management – Realdania Research, Technical University of Denmark 

 
The need for a transition towards a societal society is challenging the FM profession. In this 
session, researchers present their findings to inform and stimulate the profession’s debate about 
the facilities managers’ role in quests for sustainability. 
 
To set the scene for the three papers to be presented, I will with inspiration from (Sabatier 1993: 
Policy Change over a Decade or More) point to the need for the FM profession to engage with 
the different types of learning, which the three papers collectively offer: Social learning 
(associated with changes in common values, norms, goals and perspectives e.g. to embrace a 
global sustainability transition in the local strategic decision making); Conceptual learning 
(associated with a change in the understanding of or approach to a problem and its character 
visions e.g. rethinking energy interventions from a user or operator perspective) and finally 
Instrumental learning (the learning of how various political instruments and tools can be 
improved to reach given goals e.g. like using the energy management equation as presented 
below). 
 

The first paper by Berker, Gasmo and Junghans takes its starting point in the observation made 
through decades by professionals operating and maintaining non-residential buildings, which is 
that designs (building technology) and their implementation have failed to cater for energy 
efficient facilities management. The authors combine this experience with design thinking and 
social practice theory to improve the design, construction and above all the management of 
buildings. The paper suggests methodologies for creating virtuous circles between the users´ and 
the operators´ daily routines and the energy efficiency of the building they inhabit. 
 

The second paper by Jäske and Hubbuch outlines a decision making process model for energy 
management. Based on a longitudinal study of a Swiss hospital they develop the Energy 
management equation as a mean for creating a synthesis of the aspects impacting the degree of 
success of energy management.  The equation calculates, in a qualitative way, the success of 
energy management as the product of all the benefits that arise from it, multiplied by the 
engagement and the systematic implementation and continuance of an energy management 
system.  
 

The third paper by Eriksson, Nenonen, Nielsen, Junghans and Lindahl paper is an analysis of 
Nordic campus development and suggests a three level roadmap for future campus retrofitting 
which also serves as a research framework to demonstration projects to be conducted on different 
Nordic campuses. The common challenge of the Nordic university property management 
organizations is that their operations need to be sustainable from an economic, environmental 
and sustainable perspective.  How this can be done on existing campuses is to be explored 
through retrofitting with the intention of efficient low cost actions which provides new 
technologies, features, functions and services.  
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Methodologies for Improvement of Non-residential Buildings' Daily Energy Efficiency 

Reliability 
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ABSTRACT 
In the Norwegian building sector, we are currently witnessing the transition from a realization 
gap - the gap between availability of solutions and their implementation - to a reliability gap:  the 
gap between the building's potential performances as it is commissioned to its users and its actual 
performance in daily use. When new solutions do not live up to their promises, not only the 
performance of the individual building is at stake. The reliability gap can easily grow into a 
credibility gap with consequences for the ongoing efforts to realize buildings with high energy 
ambitions. To achieve energy efficiency in buildings, concepts, methods and measures which 
promise to close this gap are crucial for facilities managers and users. 
In this conceptual paper we present the theoretical discussion behind the structure and first 
findings of a newly established interdisciplinary research project: Methodologies for 
Improvement of Non-residential buildings' Day-to-day Energy-efficiency Reliability (MINDER). 
The research aims to reduce the reliability gap in non-residential buildings. The paper describes 
the international state of the art regarding such diverse concepts, methods and measures  as 
energy performance contracting, continuous briefing, continuous commissioning, and soft 
landings, and suggests how these may be brought further to interlink the design and operation 
phase of non-residential buildings.  
 
Keywords 
Facilities management, continuous commissioning, soft landings, energy performance 
contracting, continuous briefing, building performance evaluation 
 
1 INTRODUCTION 
Surprisingly little attention has been paid to environmental efficiency of facility management 
(Jensen et al. 2012) even though facilities related activities produce the majority of the 
company’s environmental impact. The most significant environmental impact of buildings is 
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caused by the energy use (Sarasoja & Aaltonen 2012). The use and characteristics of the built 
environment accounts for roughly 40% of the total energy consumption and hence a significant 
share of GHG emissions in most developed nations (Kyrö et al 2012). Over the life cycle of 
buildings more than 80% of the total energy is consumed during the operation phase (Azar and 
Menassa 2012). The facilities hence present a major energy conservation opportunity (Junnila 
2007).  
The replacement rate of existing buildings is low (Ma et al. 2012) demonstrating the crucial need 
to enhance energy efficiency of existing buildings in order to bring down emissions (Price et al. 
2011). Retrofitting and adaptation of existing buildings may reduce energy consumption 
significantly but even the best designed low-energy buildings will not perform as planned if they 
are not operated properly (Kyrö et al 2012). A wide range of technologies which could 
significantly reduce energy consumption and GHG emissions from new and existing buildings 
are already available, but the adoption level is low, and technologies to save energy do not travel 
well from laboratories to a building’s everyday life (Berker 2006). There is a lack of 
understanding of reasons for high discrepancies between design and actual building performance 
(Freeman & Preist 2013).  
Thanks to stricter regulation in the Norwegian building sector we are currently witnessing that 
the realization gap - the gap between availability of solutions and their implementation - is 
starting to close. However, there exists another gap that is revealed after energy ambitious 
buildings are realized: the gap between the building's potential performance and its actual 
performance in daily use. When new solutions do not live up to their promises, not only the 
performance of the individual building is at stake. This reliability gap can easily transform into a 
credibility gap (Bordass et al. 2004) with severe consequences for the ongoing efforts to realize 
buildings with high energy ambitions. Therefore, to achieve energy efficiency in buildings, 
concepts, methods and measures that promise to close this gap are crucial.  
In this paper we describe the theoretical discussions related to a recently started research project 
that proposes (1) to map the state of the art of the implementation of these methods in Norwegian 
non-residential buildings, (2) to analyze in depth potentials for improvement and further 
diffusion, and (3) based on this and approaches from product design and social science to 
propose new modifications and extensions that go beyond the state of the art. This approach 
extends Jones et al.’s (2013) conclusion that there is a tendency in the construction industry to 
design and deliver new buildings based on the requirements of the ‘here and now’ despite that 
the building owners’ needs will inevitably change, and extends their recommendation that 
facility managers should be key members of the design team. 
 
2 Existing methods closing reliability gaps 
Non-residential buildings encompass building types like office buildings, schools, universities, 
hospitals, nursing homes, hotels, sports buildings, commercial buildings, cultural buildings, and 
light industry buildings and workshops (ENOVA 2012). Most of these building types are also 
used as public buildings, and are thus an important part of public infrastructure and contribute to 
benefit of society. Public buildings have a high level of usage and high requirements in terms of 
their accessibility. Typically, public building stocks are the result of a historical development, 
characterized with different construction types, building ages, and building conditions. The 
challenges to the operation of such buildings are to adapt them to changing user demands and 
make them accessible mainly to the public and hence to anonymous users (Junghans, 2012a). 
Moreover, non-residential buildings have a direct and indirect potential to support and impede 
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value creation of their users. Because of these special characteristics, and despite the 
heterogeneity within this building type, non-residential buildings are much more likely than 
residential buildings to being managed and operated by professionals who are able to act 
according to concepts, methods or employ targeted measures. 
To these professionals, the existence of a reliability gap between theoretical performance of a 
building and its realization in everyday operation has been known for many years1. Today, with 
increasing ambitions regarding the energy performance of buildings this knowledge has gained 
new urgency. According to Bordass et al. (2004) disappointing performance of buildings can be 
related to wrong models, to changes and mistakes made during the construction phase, to bad 
routines in the commissioning of the building and to deviations from the intended use in the use 
phase. Improvements restricted to the individual periods in the life cycle of a building are 
important contributions to the closing of the reliability gap. Examples for these individual efforts 
are the improvement of modeling methods and software, better routines of fault detection and 
repair at the building site, and increased flexibility of the resulting building. 
While these efforts certainly have the potential to produce better buildings on many levels, they 
do not tackle directly the disconnection between assumptions about a building’s future energy 
performance and its actual performance in daily operation. A more specific approach to the 
reliability gap is represented as a broad array of concepts, methods and measures which link 
actors and technologies from the different sides of the gap together in order to improve a 
building’s performance - but also in order to improve design processes. In the following we 
present very briefly some of the most prominent examples of such approaches: soft landings 
(Way 2005), energy performance contracting (EPC), continuous commissioning (CCx, Femp 
2002), continuous briefing (Jensen 2006), and building performance evaluation (BPE, Preiser & 
Vischer, 2005).  
The primary focus of the soft landings methodology is on the post-handover phase in which 
"[t]oo often clients and users of a building become crash test dummies, abandoned, in effect by 
the project team after handover, just when they may need some help" (Way 2005,p23). It 
involves contractual arrangements that extend the project team's responsibility into assisting 
during the handover phase and beyond the Defects Liability Period (three years). The benefits for 
the user are clear if changes in usage occur during the first three years of occupancy when 
project team members are contractually bound to become involved with their knowledge from 
the construction process. As benefits for the supply side, learning through evaluation and 
feedback and relatively small costs that are outweighed through the learning effects are expected.  
Energy performance contracting (EPC) is similar to the soft landings method in so far as it 
relies on contracts that (re-)distribute the responsibility for the energy performance of the 
building. Usually a third party such as an Energy Service Company (but this service has also 
been offered by construction companies) is entering the contractual arrangement with the 
building owner and provides energy efficiency during the use phase as a service. This third party 
analyses the building and proposes, implements, tunes and monitors energy saving measures and 
receives in turn a certain fraction of the resources saved. In the context of the reliability gap the 
most interesting aspect of this bundle of different processes and procedures (for an overview see 
Wargert 2011) is that it creates a link between the implementation of the efficiency measure 
(most often through a refurbishing activity) and the actual performance of this measure.  
Continuous Commissioning (CCx) or lifetime commissioning (LTC) extends the tests that 
make sure that a building functions according to its specifications into the whole lifetime of the 
                                                 
1  Jensen 2009, p. 125, quotes an early example from the 1960s  
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building (Holtz 2005; Femp 2002). When building systems show hard (complete) or soft (partial) 
failures detrimental performance is a likely outcome and the rapid detection of the faults is a 
concrete measure to prevent a gap between projected and actual performance. The CCx approach 
is mainly a technical one as documented in the report of an 8-years research project on LTC 
conducted by the Norwegian research organization SINTEF (Nord et al. 2012). The main 
element connecting design and operation in CCx are the technical tools that are used within the 
process: data produced continuously from building energy management systems (BEMS) and 
other sensors implemented in the design phase and routines and methods that are used to mine 
this data for errors (related to the measuring equipment) or failures (of the actual technical 
systems). Additionally, it was proposed that a person responsible for CCx bridges the gap 
between design and operation by participating both in the design phase making sure that the 
necessary technical installations are implemented and in the operation phase conducting the 
actual continuous commissioning (Nord et al. 2012,p15).  
Under the label Continuous Briefing, Jensen (2006) has described an extension of the classical 
briefing process from an expert based collection of information to an inclusive and continuous 
learning process during the whole life of a building. Based on but also deviating from extensive 
research on efficient and inclusive briefing he proposes to see these processes as learning 
opportunity with the overarching goal to improve both building operation and design. Compared 
with Jensen, Preiser and Vischer (2005) start from the opposite end and develop further 
traditional post occupancy evaluations (POE) to become one of six processes in a comprehensive 
Building Performance Evaluation (BPE) process model. BPE is described as the “process of 
systematically comparing the actual performance of buildings, places and systems to explicitly 
documented criteria for their expected performance” (Preiser & Vischer, 2005). BPE 
encompasses technical and structural performance checks, post-construction evaluation and post-
occupancy evaluations during the whole building lifecycle. Like the other methods presented 
here, BPE aims at improving both individual buildings but also the building industry and provide 
knowledge on built environments and their impacts in general. Moreover, BPE is aimed to 
develop a common understanding and the respect of all participants in the building’s lifecycle, 
such as building owners, architects, and facilities managers (Junghans, 2012b). 
 
3 The MINDER project’s approach 
Despite first signs of change based on a far reaching agreement on the importance of bridging the 
reliability gap, we can assume that methods which promise to be a remedy are still hardly used 
both in general and also more specifically when energy efficient buildings are designed and 
constructed in Norway. Moreover, little is known about the actual extent of this non-diffusion 
and the barriers and supporting factors. With particularly energy contracting (Kvaale and Jensen 
20112) and continuous commissioning (Nord et al. 2012) gaining traction in Norway, the 
question remains whether these and the other methods are actually implemented in a way that 
increases knowledge flows between the different phases of a building's lifecycle. Another 
question is whether individual elements from the methodologies are implemented in a more 
informal and implicit way, which does not necessarily restrict their effectiveness. In more 
general terms these questions connected to the actual state of the art of these methods in 
Norway’s buildings direct our attention towards the practices related to user participation and 
briefing (highlighted in continuous briefing), post-handover (the topic of soft landings), post 

                                                 
2  A current example is Skanska's OPS contract with Oslo municipality to build and operate Veitvet Skole 
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occupancy evaluations (an element within BPE), contractual and organizational arrangements 
(used in EPC), and monitoring technologies and automatic fault detection (from CCx).  
This conceptual paper is based on a literature study defining the background for the subsequent 
work within the MINDER project which will collect information about these practices in a 
structured (web-based) survey sent to a representative sample of owners of non-residential 
building in Norway. In a second step, based on this survey of the state of the art we aim at 
developing these existing approaches further. To achieve this, we follow two related strategies: 
First, we will analyze in depth the context and critical success factors of a limited number of 10-
15 cases in which at least certain aspects of the methods have been implemented. These 
qualitative case studies will be based on semi-structured interviews with facilities managers, 
operation personnel and end-users in these buildings. The interviews will be complemented 
through observation at the building and studies of strategic documents. The case studies will 
provide insight into the state of the art in current energy efficient building operation and deepen 
and nuance the image created by the survey. They will also deliver insights into how existing 
concepts, methods and measures to secure a high level of energy efficiency during the buildings 
lifetime can be improved and further diffused.  
Second, based on the same case studies we will introduce state of the art theory and experiences 
from the fields of product design and social science to the problem of closing the reliability gap 
with the goal to go beyond the state of the art.  
4 Beyond the State of the Art 
Besides arguing that these mapping and analysis activities are long overdue to come to grips with 
how practitioners “out there” work with closing the reliability gap, we start with an assumption 
that both design thinking and social practice theory are able to complement and develop 
further the concepts, methods and measures described above. Both design thinking and social 
practice theory focus on what actually happens in daily use and operation of buildings. In both 
fields it is argued that everyday life has its own logic (or its own tactics and strategies, see de 
Certeau 1984). This ability to counter or at least heavily modify intentions from the "outside" of 
peoples' daily life has been demonstrated over and over again in studies of technology 
appropriation (Berker et al. 2005). Approached like this, the reliability gap is at least partly a 
result of modifications to the original design of a building that happen during its daily operation 
and use when the users and operators appropriate the building. The challenge is not to avoid 
these modifications but to create designs that become part of virtuous circles in which user-
building interactions stabilize energy efficiency instead of the more common vicious circles that 
so often lead to detrimental performance (Bordass et al. 2001).  
Design thinking contributes to the creation of these virtuous circles by starting with meticulous 
observation of the users' everyday life practices: 
"Time and again, initiatives falter because they are not based on the client’s or customer’s needs 
and have never been prototyped to solicit feedback. Even when people do go into the field, they 
may enter with preconceived notions of what the needs and solutions are. This flawed approach 
remains the norm in both the business and social sectors." (Brown & Wyatt 2010: 32) 
Applied to buildings and the reliability gap, this diagnosis resonates well with observations of 
architectonical designs that disrespect the human dimension of buildings (Imrie 2003) and 
consequently meet the users' resourceful resistance (Berker 2011). Design thinking broadens the 
attention of the design profession beyond the design of single products to addressing more open 
problems and also providing input at a strategic level. A broad variety of tools and methods are 
put to use to gain in-depth insight into real-life situations and systems, and designs are developed 



13th EuroFM Research Symposium EFMC 2014
 

  80 

through iterative cycles of observation, requirements specification, idea and concept generation, 
testing and evaluation.3 More recently, design scholars increasingly have started to link 
theoretical understandings of behavior and consumption to strategies and approaches for design, 
to assemble or develop tools and methods for design research and generative work. Where much 
emerging research on sustainability is described as relying on technological persuasion and a 
rather narrow framing of sustainability, behavior and the relation between them which makes the 
resulting systems susceptible to breakdown (DiSalvo et al., 2010; Dourish, 2010), others explore 
the value of sociological theories of practice in design research (e.g. Kuijer and de Jong, 2012; 
Scott et al., 2012).  
A recent inspiration to this kind of human centered design is derived from the so-called practice 
turn in social science and the humanities (Schatzki et al. 2001). In this turn the inconspicuous 
routines of everyday life have moved from the background to the center stage of inquiry. 
Especially in relation to undesired behavior - such as energy waste or unhealthy nutrition - the 
creation, support, weakening and breaking of habits has now become a central topic within social 
theory, policy and public discourse. The limited success of decades with interventions that one-
sidedly have addressed rational and cognitive aspects have shown that any behavior may as 
much be the result of blind habit as it may be directed by conscious decisions and cost-benefit 
estimates. This insight has been popularized in the suggestion that "nudges" - inconspicuous 
clues that prompt the desired behavior - are more promising than measures which target values 
and knowledge (Thaler & Sunstein 2008). Where the isolated use of behavioral psychology for 
the design of "nudges" has been criticized for its ethics (Huang & Baum 2012) and has so far not 
been able to document lasting changes in behavior, there is a host of recent research which 
approaches social practices in a more systematic way analyzing their material, symbolic and 
skill-related aspects such as "stuff, images and skills" (Shove and Pantzar 2005) and "procedures, 
understandings and engagements" (Warde 2005). Recently, Shove et al. (2012) have proposed a 
comprehensive framework that promises to inform new ways of understanding, stabilizing and 
changing practices. 
With both design thinking and social practice theory as theoretical background, the case studies 
conducted in the second step of the project will be analyzed for opportunities for design and 
operation routines that create virtuous circles between the users' and operators' daily routines and 
the energy efficiency of the buildings they inhabit.  
 
5 Concluding remarks 
Professionals operating and maintaining non-residential buildings have for decades been aware 
of the reliability gap between expected (energy) performance and a building’s actual 
performance in daily life. In their work they have seen how designs and their implementation 
have failed to cater for energy efficient facilities management. Starting with their experiences 
and combining design thinking and social practice theory we aim to improve both design, 
construction and above all the management of buildings - because a building is not energy 
efficient until its daily operation delivers. 
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However it is a different situation where an initiative regarding energy management is driven top 
down with clear commitment by the "management level". In this situation it is easier to get 
decisions that enable internal investments and expenses and the necessary measures can be 
implemented in a shorter time. The expectation is then, of course, that the initiative is seen to 
deliver recognizable progress in the reduction of energy demand and cost in the organisation. An 
inherent danger in this case is a false expectation. After an initial effort the implementation of a 
lasting energy management system is mandatory. Otherwise the initial positive results cannot be 
sustained. Then disillusionment can occur and leads to a lack of further engagement in energy 
management. The implementation of an energy management system takes time and the system 
has to be constantly maintained. Some results can be obtained immediately but others require 
longer time periods to be realised and to become effective in the future. 
 
Phase 2: Clarification 
In order to ensure the success of an energy management system it is essential to establish clear 
transparency of how energy is actually being used during the operation of a building or within 
the organisation. Experience shows that there is a perception that achieving transparency will be 
unproblematic. In fact, the collection of information on technical installations, equipment and 
energy consumption is often more difficult that initially anticipated. The following problems are 
encountered in practice: 

• Energy invoices are incomplete and / or not available in chronological order 
• Reliable figures of space and area are not known 
• Technical system documentation is not available or incomplete 
• Energy consumption data do not provide an adequate breakdown of consumption for 

specific areas of the building or specific equipment. 

The initial investigation to establish the clarification of the situation requires a large degree of 
discipline and a systematic approach. It is rare to find organisations where there is a broad 
awareness of the process. The clarification of the energy situation in the building or in the 
organisation needs to record the following: 

• Inventory of existing facilities 
• Energy consumption of technical equipment 
• Benchmark numbers for energy consumption 
• Collection of consumption behaviour. 

The findings during the clarification allow a baseline to be established which should be used to 
measure future improvements against. 
It is truly amazing how much energy is wasted in the day to day operation of everyday business 
with comparatively careless use of energy. Of course, there has been a change in the last decade 
in this regard. Nevertheless, there is often still a degree of carelessness in the use of energy. 
Above all, there is very often a lack of detailed numerical data for actual energy consumption. 
 
Phase 3: Finding 
The obtained information in the clarification phase is necessary to have a transparent view as to 
the actual energy being used in a building or organisation, or across different buildings, plants or 
sites of an organisation. The energy consumption must be evaluated in this phase, in order to 
provide further insights of potential energy and cost savings. Transparency has to be established 
to address the following: 

• In what condition the technical systems are and what the maintenance costs will be 



13th EuroFM Research Symposium EFMC 2014
 

  87 

• How complete and detailed the documentation of buildings and equipment/plant is 
• What are the required measures and what are the time horizons for any measures to be 

implemented 
• What staff are necessary to implement and maintain the EnMS 
• Estimated budget for investment and running costs.  

These findings help make clear all the facts and parameters which should be included in a 
detailed energy management plan. The determination of the best implementation strategy must 
be individually developed in detail during an extended planning phase. It is advisable to put 
together a suitable team and to provide sufficient time for such planning. 
The impact of the finding is also influenced by the importance of energy costs for the core 
business of an organisation. When the energy costs in a manufacturing organisation are 
incorporated directly into product costs persons on management level are much more interested 
in the findings. Where this is the case the measures put in place to capture accurate data on 
energy are considered as much more important. In a service management company as another 
example, which only uses a few offices and little energy, the findings are of little importance. In 
the latter case, the introduction of energy management system may be dependent on other 
reasons, because energy costs are insignificant. It can for instance be used as part of a Corporate 
Social Responsibility (CSR) policy or to promote a company’s brand and image. 
Often other influences and decisions that are seen to have more immediate impact on business or 
which are seen as quick wins are weighted more at the expense of the introduction of energy 
management. Investments in energy efficiency improvement measures are then often cancelled 
or postponed. 
In order to build a solid business case for investing in energy management the energy situation 
must be clarified, and the measures that are necessary to implement a successful energy 
management system must be considered. However there can also be quick wins in instant energy 
conservation measures. But to obtain lasting and long term targets a clear plan should be made to 
implement an energy management system. But such a system always requires additional 
personnel and finances. 
 
Phase 4: Decision 
When the facts and arguments lay on the table, the decision must be made whether and how the 
energy management system is to be implemented and operated. It makes no sense to focus purely 
on the quick wins. Energy management is a long-term commitment and all relevant measures 
should be seen in this context. Since real estate is generally a long-term asset on a balance sheet 
(between 30 and 100 years), investments in energy saving measures in buildings can be 
considered with longer payback periods for the return of investment (ROI). However where we 
consider the case of production plants the payback periods may not be a valid business argument 
due to the shorter life cycle of the produced products (a few years). 
In today's business world key business decisions are taken mainly on an economic basis. This is 
also the case in energy management. It is the task of management to assess all the facts, 
opportunities and obstacles and weigh them against each other to decide if the business case is 
valid. The better the availability of accurate data and decision-making principles are developed, 
the more reliable the decisions can be made.  
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The more such barriers are present, the more clearly the energy management model equation 
shows that successful energy management cannot be achieved. If no barriers are present, the 
success is high under appropriate conditions, and given that the other parameters are met. 
As each building is a unique case and the factors may be influenced by the particular 
organisation, the four variables in the SEM equation are of different importance and size. They 
also influence each other. For example, even if engagement and systematic approach are high, 
but benefits are very low and additionally significant barriers exist, the energy management will 
not be successful. Using the energy management equation model, any relationships can be 
illustrated. Only when the dividend figure is high and the divisor is small will the success of 
energy management be a high value. This can be in monetary terms or as high qualitative value. 
 
6 CONCLUSION 
Within facilities management energy management is an important discipline. The authors claim a 
new holistic approach in understanding the success of energy management. It is important to 
consider not only technical issues with respect to building services, equipment or production 
plants, but also the organisation and their contribution to the success of energy management. 
Once the context between the different factors is realized and considered the potentials for 
energy savings in an organisation or during building operation are huge and support the desired 
success in energy efficiency. 
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1 INTRODUCTION 
Retrofitting processes are additions of new technologies, functions and services to existing built 
environment systems. In university campuses, this means the development of embedded learning 
environments, new space typologies and a variety of platforms (digital, physical and social) 
supporting collaboration both within the university and in connection with diverse stakeholders. 
Nevertheless, it is also about service concepts and new ways of producing services. Retrofitting 
processes are need-driven, user-involving, agile, scalable and transferable urban acupuncture 
actions. 
The Nordic countries have much in common historically, culturally and linguistically. They have 
had a common labour market and strong co-operation in many areas for many years. The Nordic 
welfare state model is based on the rights of individuals to a decent life and equal opportunities 
for social promotion, often achieved through education. Higher education is a part of their large 
public sectors and has been influenced by a powerful nation state in which regional policy 
considerations and the social thesis of equal educational opportunity have played an important 
role. (Fägerlind et al. 2004) 
All Nordic university property management organisations emphasise that their operations need to 
be sustainable from an economic, environmental and social perspective (Nielsen et al 2012). 
Sustainable development targets can be structured according to the three dimensions of 
sustainability: society, the environment and the economy.  
In Norway for example the social targets are: supply of appropriate buildings for work and life 
and compliance with health, safety and security requirements. Additionally, there is a need to 
preserve the cultural heritage as part of the social responsibility of the property management 
organisation. This is also an important aspect in the other Nordic countries, since the university 
properties are often culturally valuable and reflect the society in general,. (Stadsbtbygg, Anon. 
2010 a; The Danish University and Property Agency 2013). 
The ecological targets are: reduction of resources, usage of recyclable building material; 
considering the separability of used material for re-use; reduction of energy consumption and 
usage of renewable energy sources; reduction of space requirements and soil sealing; 
safeguarding the ability to maintain and de-construct buildings; and preventing the usage of 
materials causing excessive emissions (prEN 15221-4). The economic targets are: building space 
optimization for most efficient usage; optimization of building life-cycle costs; and facilitating 
the most efficient management methods. (Junghans, 2011) 
 
2 THEORY AND METHODOLOGY 
At the core of socio-technical systems is the proposition that many systems are a combination of 
physical and non-physical artefacts and the human context (Geels 2005) and that change is 
dependent on the complex interactions between these elements. Socio-technical analysis can be 
considered at different levels of scale, from small work groups all the way up to large-scale 
national systems (Geels 2005, Verbong and Geels 2007, Geels and Schot 2007).  
Geels defines large-scale socio-technical systems as displaying the following characteristics: “At 
the level of societal functions, a range of elements are linked together to achieve functionality, 
for example, technology, regulation, user practices and markets, cultural meaning, 
infrastructure, maintenance networks and productions systems.” (Geels 2005, 1) 
Transferring the systems thinking approach by Geels (2005, 2 figure 1) towards a socio-technical 
system for university campus retrofitting, the following perspectives might be integrated: 

1. Learning environment - Markets and user practices in higher education 
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2. Information and communication infrastructure 
3. Users of universities (students and faculty employees, .e.g. in teaching, research, 

administration, etc.) 
4. Maintenance of existing buildings and infrastructure 
5. Construction of new buildings, modernisation and rebuilding 
6. Knowledge development 
7. Culture and symbolic meaning 
8. Regulations and Politics (Ministry of Education, Research Council, building law, 

environmental regulations, etc.). 
  

In many ways, when looking at campuses and retrofitting innovation in the wider context, all of 
these perspectives are necessary. Innovation is viewed as the lowest level, with new ideas 
entering a socio-technical domain of artefacts, rules and actors. 
This paper aims to define and describe the state-of-art of Nordic campus development and 
identify how campus areas can be retrofitted. The leading research question is how to develop 
resilient campus management in all five Nordic countries, which have closely comparable 
circumstances both on a societal and infrastructural level.  
The following section includes and overview of the state-of-the-art Nordic campus development 
with a focus on the first five elements, which are considered the most relevant for development 
of resilient campus management?. 
 
3 THE STATE-OF-THE-ART OF RETROFITTING UNIVERSITY CAMPUSES 
 
3. 1 Learning environment - Markets and user practices in higher education  
A university’s campus is seen as a huge learning environment which creates possibilities for 
learning – also across the university’s academic environments (Anon, 2013). The need for multi-
use learning environments is increasing. Based on global campus development, it is emphasised 
that the learning landscape is about the connections between the spaces and how much they 
support encounters and informal learning. The learning landscape should support different ways 
of learning. It includes a network, connections and urban functions, which create a supporting 
ecosystem for the whole learning cycle. (Harrison et al. 1996) According to Long et al. (2005), 
the standards of learning spaces today do not support effective learning but are out-of-date and 
ineffective. They recommend a shift from too discipline-specific spaces to more flexible and 
stimulating, learning-enhancing spaces by focusing on two main principles and offerings: (1) 
self-discovering virtual networks delivering secure services to portable devices that dynamically 
join and depart the building operating system and (2) spaces supporting sets of interactions with 
corresponding technologies optimized for specific locally identified goals. 
The current issues in connection with the development of higher education in different Nordic 
countries include issues such as an action plan for increased internationalization higher education 
and a new financing model for state support of study-abroad students (The Danish Ministry of 
Education) – these issues are handled in a report titled “Enhanced Insight through Global 
Outlook”. In recent months, the ministry has reworked some of the ‘actions’ and has presented a 
proposal for legislation with a totally new financing principle for exchange students entering and 
leaving Denmark. The Norwegian government recently wrote about open access publishing as a 
potential threat to academic freedom: "All research that is publicly financed should be openly 
accessible. This principle, however, must not hinder the academic freedom researchers enjoy to 
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choose their preferred channels of publication." Sweden’s Ministry of Education has proposed 
legislation that would grant universities and colleges legal autonomy from the government – by 
institutions becoming private foundations. Universities have endorsed the need for change. The 
underlying objective of the legislation is to increase the autonomy of universities by decoupling 
them from the state. Higher education would operate according to ‘contracts’ between the 
government and universities. The issues connected to reorganising universities are topical in 
Finland and Iceland. Iceland used to have only two universities, but during the 1990s it already 
had seven higher education institutions – four state-owned, the rest private – to serve a 
population of just 320,000. In the wake of the economic downturn which devastated Iceland, an 
international panel of experts recommended that the country merge its universities. Finland is at 
the forefront of the merger trend: three new universities were created in 2010 (involving seven 
pre-existing institutions), with more mergers expected in 2013. The drivers in merging are 
quality and competitiveness – small universities are just not powerful enough. (Anon. 2013c) 
 
3.2 Information and communication infrastructure  
The development of ICT (information and communication technology) and digitalization alter 
our activities and almost every space, from working, studying and teaching to leisure activities. 
In terms of learning environments, the actual learning can happen both virtually and physically, 
which makes it more complicated to plan the physical spaces (Dugdale 2009). According to 
Santamäki (2008), as the generation born in the technology era want to work in more casual 
places, the physical, virtual and social spaces need to be designed for a multitude of different 
needs and users. Such a profound change requires that campus management has the ability to 
develop flexibility, managerial learning and network organization capabilities.  
All Nordic countries have been very active in research initiatives in connection with future 
learning environments. Examples of the development initiatives are presented in Table 1. 
  



13th EuroFM Research Symposium EFMC 2014
 

  96 

 
Table 1 Examples of future learning environment development activities in Nordic countries (Anon. 

2009; Hansen et al. 2011)i 
Country Actors Action Focus 
Denmark Danish 

Building & 
Property 
Agency 

Publications  
1. Campus and Study 

Environment – Physical 
Settings for Tomorrow’s 
University in 2009  

2. Campus Development: 
Method and Process 2013 

What could campus areas 
look like and which functions 
would they benefit from 
including? 
The process to identify 
methods and processes which 
are necessary for supporting 
campus development. 

Finland University 
properties of 
Finland and 
the Strategic 
centre for 
Science, 
Technology 
and 
Innovation of 
the built 
environment 
in Finland 

The Future learning 
environment R&D program 
2011-2015.4 
The Energizing Urban 
Environments R&D 
program 2012-2016.ii 

How to benefit from the 
current international 
reputation regarding 
educational achievements 
and how to develop the 
world-class learning 
environments aligned with 
the latest educational 
knowledge and creative ways 
of learning? How can the 
current pedagogical theories, 
e.g. embedded learning and 
student-activating methods, 
be taken into account in 
designing, using and 
managing the campuses? 

Norway NTNU Network of Competitive 
Campuses since 2007  
Research activities in 
Usability of learning 
environments. 

How to develop future 
campuses? 
How to improve the usability 
of learning environments? 
What methods can be used? 

Statsbygg Sustainable development 
and cultural heritage 

Effective building project 
and sustainability. 

Sweden KI and SLL 
(Stockholm 
County 
Council). 

Future Learning 
Environments - How Space 
Impacts on Learning R&D 
program 2010-2012.iii 

How should we design our 
learning environments in the 
future? The aim has been to 
find new ways of designing 
space to support interaction 
and flexibility on all 

                                                 
4http://rym.fi/program/indoor-environment/ 
iihttp://rym.fi/program/energizing-urban-ecosystems-eue/ 
iiiwww.ki.se/learningspaces 
iiiiwww.akademiskahus.se/downloadpubl.php?lPublID=163 
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educational levels.  
Akademiska 
hus 

Publication 
Method support for 
developing knowledge 
environments.iiii 

Supporting holistic 
development of campuses. 

 
3.3 Users of universities: New ways of collaboration and co-creation – tactical 
reflections 
Action taking place within facilities and the use of facilities are strongly related to the 
experiences of the users, and thus their possibility and willingness to perform. The CIB Work 
Group 111 on Usability of workplaces – including Nordic researchers – has been exploring 
concepts, methods and tools, developed in the evaluation of all kinds of consumer products, 
applied to the built environment. In the most recent phase of this work, conducted over the past 
three years, an international network of partners has collaborated to focus on the usability of 
learning environments. The work has sought to identify and evaluate the ways in which users 
(and other stakeholders) in projects are involved in decision making about building use and the 
methods and tools they use to understand as well as to design and manage the relationship 
between activities and places. (Alexander et al. 2013) The Use-Frame (Lindahl et al. 2011) and 
Use-Tool process (Hansen et al. 2009) provide frameworks for developing more usable facilities 
in collaborative ways. The success of the latest collaborative methods lies in user involvement, 
which has been practiced and researched in the area of residential and workplace planning 
(Olivegren 1974; Granath et al. 1996) since the 1970s. In user-centric design, both technical and 
psychosocial systems are considered. The purpose of user involvement has shifted from mere 
participation to co-designing, making fuller use of user knowledge and experience (Sanders and 
Stappers 2008; Eriksson et al. 2012). 
 
3.4 Real estate and facilities management of university campuses in Nordic countries 
Real Estate and Facilities Management includes maintenance of existing buildings and 
infrastructure and construction of new buildings, modernization and rebuilding of university 
properties. University properties have been recognised as a key asset in all Nordic countries. The 
university properties are mainly owned and managed either by a separate, typically state-owned, 
organisation or a company. There are differences between the countries. In Denmark, 
Universitets- og Bygningsstyrelsen or UBST (a government agency), rents 75 % of the university 
properties. In Finland, 76 % of all university properties were rented from Senate Properties (a 
state enterprise) until 2010. These properties were then transferred to three newly established 
limited companies as of 1.1.2010. The transfer of properties into separate property companies 
was a result of both strengthening the financial position of the universities as well as increasing 
their autonomic position. In Norway, Statsbygg (a government enterprise) rents regional 
college/university properties and a part of the university properties in the higher education sector. 
In Sweden, Akademiska Hus (a limited company) has a market share of 64 % in the university, 
higher education and research sector. The division of the responsibilities regarding the services 
varies between the Nordic countries and there is variation between the tenants as well. In 
principle, the owner is in most cases responsible of facilities services in connection with 
maintenance – there are different ways to organise the user services as either outsourced or in-
house services. (Anon 2010b) 
The expansions and modernisations over the coming years are connected to the fact that 
universities determine where the knowledge economy (still) grows or has more opportunities. 
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The location and quality of the facilities is key in attracting and retaining knowledge workers. 
The campus represents value. The campus requires 10-15% of the university’s resources. 
Funding models, cost structures and revenue models are in a core role in developing university 
infrastructures. The expenditure models of tertiary institutions, such as colleges and universities, 
consist of an increasing share of private sources. The relative amount of private expenditure 
varies from under 10 % in the Nordic countries to 60-70 % in the U.S. and the U.K. This 
illuminates a strengthening market-orientation approach in the field. Statistics show that both 
public and private expenditures have increased in the 2000s. (Van Damme 2001).  
The position of the organisations in the markets is highly affected by the legislative framework, 
the organisation’s legal status and its administrational form. For example, Akademiska Hus 
operates quite freely and independently in the markets with a market-based setting and ruling, 
whereas the two state agencies, i.e. the Danish and Norwegian organisations, operate close to the 
Ministries. (Anon 2010b) 
There are identified challenges for university properties, which were defined in the Nordic 
project “University Property Management in the Nordic Countries” as a part of the KTI & IPD 
Nordic University Property Management Studies during 2010 (Anon 2010b). In Denmark, the 
development of laboratory space includes actions where useless old laboratories will be 
modernized with governmental funding of 200 million euros. The challenge in collaboration is 
obvious, as institutions want to work in a closer relationship but have limited possibilities to do 
so. Alternative property owning structures are under discussion: for instance, universities have 
made an official request about owning their properties (conditions for this will be cleared) – the 
process was in its initial phase in 2010.  
In the Finnish situation, the challenge is to develop the processes and start the operations of the 
different  all have a specific position and market area – this is a matter of creating a credible 
value network. The other challenge is in strategic, tactical and operational co-operation on a 
national level. Statsbygg’s properties consist of colleges in remote areas – developing the 
regional colleges and making these more attractive is a key issue. Statsbygg aims to co-operate 
with the clients by developing the properties and providing new kinds of solutions. Statsbygg has 
a challenge in competing with new, modern spaces with their older properties – retrofitting has a 
significant role here. In Sweden, Akademiska Hus mentioned the increase of competition 
regarding large projects from the market. It is important to utilize the knowledge and specialised 
services that Akademiska Hus can offer, i.e. regarding libraries and laboratories. The pressure 
towards centralisation is present and there are large investment projects in the process, and in 
general the project portfolio has grown significantly. 
As a sustainable resource, university campuses in the Nordic countries point out that the 
environmental aspect can be seen as the most crucial element of social responsibility. 
Environmental considerations are thus considered a major issue in all the university property 
management organisations. In total, the real estate sector represents some 40-50% of the total 
energy consumption, which makes it crucial to develop methods and systems that reduce energy 
consumption. Specific social responsibility strategies are not currently common in the Nordic 
university property management organisations. (Anon. 2010a) Statsbygg has defined social 
responsibility as one of their five strategic goals. In Denmark, UBST does not have a specific 
social responsibility strategy, but their operational level guidelines cover most of the topics of, 
for instance, the Global Reporting Initiative (GRI) and these are also reported. In Finland, the 
new university property management organisations have started their operations, and as their 
strategies are formed, they are naturally structured in a socially responsible way. The 
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responsibilities between the owner organisation and the clients and occupiers vary between the 
countries but also between universities. It is important to acknowledge and define the owners’ 
and the occupiers’ responsibilities and also the areas where both these parties can make an 
impact. 
In Norway, regarding the regional colleges and some universities, the real estates of which are 
managed and owned by Statsbygg, there is a closer link to social responsibility. In universities 
that own and manage the properties by them selves, the ownership and occupational aspects are 
linked together and Statsbygg does not have a role in their social responsibility matters, except 
for the construction phase. In Finland, universities are also partial owners of the properties by 
owning shares in the property companies, which means that the owner and occupier aspects 
become linked to each other. The level of involvement of the Finnish universities in real estate 
related social responsibility issues is more prioritized than previously, when universities got the 
space from Senate Properties. In Finland, there is a discrepancy between the different parties in 
the responsibilities regarding, e.g., heat, electricity and water consumption and costs, between 
the university property companies and also the universities. The standardised principles within 
the companies support the alignment. (2010a.) 
The statistics from 2010 indicate the amounts of university properties in four Nordic countries 
(Table 2). 
 

Table 2 Property ownership and rent and turnover of Nordic university property management 
organisations 

Country/Organisation Property ownership Rent & Turnover 
Denmark /UBST 3.7 million sq. m, of which 

2 million sq. m occupied 
by universities and higher 
education 

Capital rent model (cost-based 
rents applied, these doubled 
with a percentage to cover the 
capital costs, applies some 
market-based elements) 

Finland /University 
Properties of Finland 
Ltd 

105 properties with 378 
buildings 
- Rentable area 1.1 million 
sq. m 

Total rent model, Rental cash 
flow 126 million euros/year 

Finland/Helsinki 
University Properties 
Ltd 

50 properties with 200 
buildings 
- Rentable area 0.4 million 
sq. m 

Capital rent model, Rental cash 
flow 50 million euros/year 

Finland/Aalto 
University  
Properties Ltd 

Rentable area 0.25 million 
sq. m 

Total rent model, Rental cash 
flow  
40 million euros/year 

Norway/Statsbygg Rentable area 
2.6 million sq. m (floor 
space), of which 1.1 
million sq. m is rented for 
education and research 
(mostly regional/university 
colleges) 
 

Total rent model (cost-based 
rents applied, admin. decisions 
in contracts made before 1992) 
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increasing in numbers. Campus management can have a significant role in identifying 
similarities between Nordic countries and increasing their magnetic effect. Universities’ planning 
grows in scale when they combine and develop their activities. The planning of a university’s 
area is therefore comparable to urban planning. Planning does not relate solely to the individual 
university’s activities: the university opens up towards the surrounding world – also physically – 
and thus actively affects the area and the surroundings. Campus development is more than just 
bricks. It is a tool for change. It is about buildings and physical areas, but it is equally about 
social and functional needs, organisation, communication, and funding as well as strategic 
objectives. There are many aspects suggesting that pioneer activities within campus development 
can soon act as models for urban development. 
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Introduction 
MANAGING PEOPLE AND ORGANISATIONS 
 
Matt Tucker 
School of Built Environment 
Liverpool John Moores University, UK 
 

 
Facility Management (FM) is an industry centred on people.  FM is ultimately a service industry, 
but what actually constitutes as a service?  Essentially, “service” is an activity that revolves 
around providing an experience to the customer or user.  Often services are made up of multiple 
interlinked activities that are packaged into one common experiential output.  From a customer 
(demand-side) perspective, services are an experience.  The critical role from an FM provider 
(supply-side) perspective, is therefore to understand what these experiences should look like, 
how they should be perceived, in order to enable and align the correct operational inputs to be 
implemented to support the ability to make these desired experiences a reality.    
 
This requires facility managers to be equipped to manage staff, customers and organisations 
effectively in order to align service delivery with the correct organisational experience and 
culture.  So who is the customer?  Essentially the customer can be internal or external.  If we 
take a Higher Education Institution as an example, the external customer would be ultimately be 
the students and a secondary external customer would be visitors, such as guest lecturers or 
industry practitioners.  The internal customer would be the academic and administrative staff.  
This is because although they are contracted to the organisation, they receive and experience 
common services, such as the on-site coffee shop or local printer service, just like external 
customers.    The facility manger needs to be conscious of all of these customer groups and types 
to be able to tailor FM services correctly.  This also requires effective management and 
organisation of their core FM service staff.  For example, the division of soft and hard services 
staff.  To add another factor into the mix, facility mangers will also need to be aware of the 
cultural differences between in-house and outsourced staff. 
 
Essentially, the picture painted here is to demonstrate the complexity in FM regarding the 
effective management of people and organisations.  The ability for facility managers to be 
equipped with management and inter-personal skills, as well as possessing technical ability and 
awareness, has never been more pertinent.  We now live in the ‘social age’, and era where social 
and business activity is increasingly dictated by social networks.   Peer-to-peer reviews and 
feedback is increasingly popular, and information exchange is now a collaborative process 
between providers of services and those demanding services.  Moreover, the increased 
sophistication in how knowledge is communicated and transferred is having a major impact on 
the behaviours and special patterns of the working environment.  The ways in which we deliver 
services today will ultimately be distinctly different in 10 years’ time as the behaviours of our 
workplace, and its space, continue to evolve. 
 
It is therefore opportune to address the importance of people and organisations within this 
conference, to which the following three papers provide a fascinating insight into small sample 
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of a wider multitude of factors involving the interface between FM service delivery, people and 
organisations.   
 
In the first paper, van Sprang et al. focus on the experiences received from the delivery of 
catering services within the context of nursing homes.   An innovative mixed methods research 
methodology is adopted to identify critical quantitative trends in customer experience, whilst the 
qualitative data unravels particular aspects of service improvement.   
 
The findings highlight that the wider physical environment, as well as the catering service itself 
play a significant role in the meal experiences of the nursing home residents.  In the second 
paper, Termaat et al. presents the results of a two-year project called Workspace 2020.  This 
paper emphasises the need to analyse the changes in workspace and working patterns of people 
and organisations in order for FM to be able to effectively support the workforce of the future.   
In the final paper, Groen investigates the level of hospitality provided in the healthcare sector 
from an FM perspective.  Through a robust quantitative study, Groen identifies trends in the 
level of patient satisfaction regarding aspects of hospitality in order to understand the value that 
is placed by patients, and can thus be used to improve the level of FM service provision in 
healthcare to emphasise critical aspects of hospitality.    
 
It is hoped that these papers provide a thought-provoking insight into how the FM industry 
interacts and engages people and organisations in the delivery of FM services, through a sample 
of some of complex issues facing the FM industry both today and in the future.   
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drinks, resulting in serious problems as malnutrition and anorexia (Roberts, Fuss, Heyman, 
Evans, Tsay & Rasmussen, 1994; Morley & Silver, 1988). External triggers in the social and 
physical environment can partly compensate for this reduction in perceptiveness. Examples are: 
eating with others results in a higher energy-intake (De Casto, 1993) due to an extended stay at 
the dinner table and agreeable company (Feunekes, De Graaf and Van Staveren, 1995). 
Furthermore, a positive multi-sensory experience activates the physical processes, triggers a 
person’s memory and stimulates eating (De Groot, 2002).  
Institutions have a need for understanding their residents’ experience, as a means to improve the 
quality of life, health and weight of elderly. Research by De Groot and Van Staveren (2007) 
shows that eating in a living room setting in nursing homes, leads to a proven positive effect on 
the quality of life, fine motoric, weight, a slight increase of the intake of all food and drink, as 
well as increased staff satisfaction without an increase in work pressure. Besides these, 
understanding meal experience (as part of the hospitality experience) is important to institutions 
to distinguish themselves in an increasingly competitive market (CBS, 2012; Van den Haak & 
Karlas, 2012). 
Experience is a complex concept. Firstly, the experience of the service environment has a 
physical and social dimension in which the service delivery takes place (i.e. Brunner-Sperdin & 
Peters, 2009; Berry, Wall & Carbone, 2006). Berry et al. (2006) state that the service experience 
is based on three types of clues: functional clues (technical performance: the meal); mechanical 
clues (tangibles: sensory perception of the physical environment); and humane clues (behavior 
and appearance of service providers). Secondly, experiences are internal in nature and, therefore, 
individualized and therefore not easy to investigate (Knutson, Beck, Kim & Cha, 2010). 
Defining experience of services is also complex. Researchers vary in their opinion whether 
experience contains emotion and/or cognition, whether it is a process or a result, and whether an 
experience must be an extraordinary moment involving ‘flow’ or also refer to ordinary service 
situations (Pijls, Schreiber &Van Marle, 2011 show an overview of literature on the definition of 
experience see). The present study is based on the definition that experience is the interaction 
between the individual and his or her environment, containing functional, mechanical and 
humane clues, and the inner responses to this interaction (Pijls, Schreiber &Van Marle, 2011). 
These inner responses consist of feelings and thoughts, which follow the sensory perception of 
the environment and result in an overall evaluation (i.e. satisfaction) of a service encounter. In 
line with this, Knutson et al. (2010) developed a holistic conceptual model of the experience 
construct, based on a review of over 600 publications. The model recognizes three phases in 
experience, encompassing the ‘events or feelings that occur prior, during, and after participation’ 
in the hospitality experience (O’Sullivan & Spangler, 1998, p. 23). These parts have been 
characterized as: (1) pre-experience—referring to anything and everything involved prior to the 
actual participation in the experience itself; (2) participation—referring to the actual involvement 
in the experience; and (3) post-experience—referring to the aftermath of the participation. In this 
post-experience phase, cognitive and affective responses during the participation phase results in 
the overall satisfaction.  
According to this model, satisfaction is based on both cognitive and affective evaluation. To 
obtain a deep understanding of satisfaction the cognitive and affective evaluation must be 
understood. Satisfaction is widely measured, by means of validated surveys like SERVQUAL 
(Zeithmal, Parasuraman & Berry, 1990), American Customer Satisfaction Index (Fornell, 
Johnson, Anderson, Cha & Bryant, 1996) and Customer Quality index Long-term Care 
(Triemstra, Winters, Kool & Wiegers, 2010). Affective response to meal experience is more 
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Functional, mechanical and humane service clues can be distinguished as separate factors in the 
meal experience. 
Firstly, factor analysis was carried out in order to determine the construct validity of the 
instrument. The analysis identified 6 factors (Table 1), all clearly related to one type of service 
clues (functional, mechanical or humane). The items show high factor loadings on their factor, 
checks are performed concerning cross loadings (< .30) (Field, 2000) and the items show high 
communality (shared variance) with each other. Seven items were excluded based on the factor 
analysis results: contact with healthcare staff; contact with volunteers; contact with other 
residents; snacks; portion size; response to questions about the meal; participation in other 
activities in the restaurant. These are all items that are not based on the theory about the service 
clues, but were added by the organisation IFC, the company for which the instrument was 
developed. For this reason these seven items are excluded for further analysis. Cronbachs’ alpha 
shows values above 0.60, which mean that the reliability for the six factors is sufficient (see also 
Table 1).  
 
 Table 1: Results from factor analysis and reliability test  

Factor Label Clues Items 
(N) 

Cronbachs’ 
alpha 

1 Restaurant ambiance (satisfaction with and 
feelings about physical environment, ambiance) 

Mechanical 12 .981 

2 Restaurant staff (satisfaction with and feelings 
about staff interaction) 

Humane 6 .936 

3 General staff (satisfaction with and feelings about 
interaction) 

Humane 2 .661 

4 Hot meal tangible (satisfaction with and feelings 
about product) 

Functional 5 .696 

5 Hot meal intangible (satisfaction with and feelings 
about hot meal related items) 

Functional 5 .70 

6 Cold meal (satisfaction with and feelings about 
product) 

Functional 2 .971 

 
The results of the factor analysis support hypotheses one: functional, mechanical and humane 
service clues can be distinguished as separate factors in the meal experience. There appears to be 
one factor referring to mechanical cues, the ambiance of the restaurant.  Two factors referring to 
humane clues can be distinguished: items concerning general staff and items concerning staff of 
the restaurant. Finally, three factors refer to functional clues: the cold meal, relatively tangible 
aspects of the hot meal (menu choice, time of menu choice, time of having dinner, presentation 
on the plate and temperature of the food) and more intangible aspects of the hot meal (feelings, 
satisfaction, smell, taste and appearance of the meal). The results showed no factors consisting of 
aspects from different types of clues. 
The next step was composing the scales by calculating the average sums score (Table 2) for the 
items per factor. No significant effect is found on average sums scores for the items: special diet, 
male/female, and state of health in past month. All of these characteristics of the respondents 
were not evenly distributed (i.e. much more females than men). 
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Table 2: Average sums score 

 N Min Max Mean SD 
Factor 1 (restaurant ambiance) 217 ,00 4,83 3,2089 1,43753 
Factor 2 (staff restaurant) 217 ,00 5,00 3,3326 1,37395 
Factor 3 (staff general) 217 1,50 5,00 3,9124 ,63405 
Factor 4 (hot meal tangible) 217 ,60 4,80 3,7005 ,52250 
Factor 5 (hot meal intangible) 217 1,60 4,60 3,5742 ,61560 
Factor 6 (cold meal) 217 ,00 5,00 2,6959 1,81356 

 
 
The results in Table 2 show that overall, factor ‘hot meal tangible’, ‘hot meal intangible’ and 
factor ‘general staff’ have the highest mean score, and show the least variance. This means that 
the sample was in relative agreement on these scores and the expectation is that the low variance 
will lead to a lower chance of significant influence of background variables. Additional bivariate 
analysis (ANOVA) further shows a strong significant effect of ‘company of others’ on the 
average sum score for ‘hot meal tangible’ (factor 4; eta. 513, sig **) and for ‘restaurant staff’ 
(factor 2; eta .511, sig **). Eating in the company of others results in higher scores. Age 
correlates negatively with appreciation of restaurant staff (factor 2; sig *).  
 
Hypothesis 2: cognition and affection 
The differentiation between cognitive and affective response to meal experience in the post 
experience phase of elderly people is possible. 
Analysis shows no support for hypothesis two. The instrument did not succeed in differentiating 
between cognitive and affective response to meal experience in the post experience phase. This 
is firstly shown through bivariate correlation analysis between the items on cognitive and 
affective response. Furthermore, all factors of the meal experience (Table 1) consist of both the 
cognitive and affective related aspects. Thirdly, average item scores (ANOVA) do not show a 
relation with different variables: the relations to various background characteristics (age, sex, 
company of others, location, diet, state of health, and duration of stay) are the same.  
 
Hypothesis 3: improving meal experience 
Experience research requires a combined quantitative and qualitative research approach. 

In order to increase the meal experience, the restaurant ambiance, the restaurant staff and the 
cold meal are aspects for improvement. The present study shows the value of combined 
qualitative and quantitative research. Even though “hot meal tangible” and “hot meal intangible” 
have a relatively high mean score and low variance, the comments in the log show a number of 
structural complaints. Furthermore, qualitative data helps to identify specific points for 
improvement (Table 3). Improvement of the experience requires an effort on all services clues. 
Frequently mentioned points for improvement are: restaurant acoustics, comfort of furniture, the 
ambiance, staff attention and communication, the meal itself: portion size, presentation, 
variation, and use of spices and seasonings. 
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Table 3: Results for qualitative analysis 

 
From the qualitative data the negative effects of age on sensory perception become apparent: 21 
respondents explicitly express a loss of taste and smell. Two respondents also explicitly mention 
a lack of trigger for the intake of food and drinks. 
 
4 CONCLUSIONS 

 

Hypothesis 1: Service clues (functional, mechanical, and humane) can be distinguished as 
separate factors in the meal experience. 
This hypothesis is supported by the results of our study (see Table 1). Bivariate analysis proved 
the importance of humane clues to the overall meal experience. Eating in the company of others 
results in higher scores on satisfaction. This result complies with the previously discussed 
findings from De Casto (1993), and Feunekes et al. (1995). This study supports the benefits of an 

Factor Points for 
improvement 

Examples of answers >10 

Restaurant 
ambiance 

Indoor climate Restaurant temperature is too cold (especially in winter). Some 
restaurants suffer from draft. 

Furniture Uncomfortable chairs (too hard), old furniture, missing arm 
rests. 

Acoustics  Too much noise caused by background music, background 
noise, loud voices of other (hard-hearing) residents, moving 
chairs. 

Ambiance More colour, fresh flowers, wall decoration, lightning (mood 
lightning, but not too dark) 

Cleanliness Not clean (floors), lack of maintenance, staff’ uniforms are not 
clean. 

Restaurant 
staff 

Attention 
 

Restaurant staff is visibly working under pressure and 
respondents experience little support. 

Communication Communication between members of staff is insufficient. 
Negative atmosphere in team. 

Cold meal Variation Lack of choice of savoury sandwich filling (meat and cheese) 
Hot meal 
tangible 

Temperature Meals are frequently too cold 

Portion size Meal size is frequently inadequate; self-portioning seems to be 
a solution. 

Presentation 
(plate) 

Little attention paid to way of serving (“thrown onto plate”).  

Variation Monotonous. Respondents would like more fruit, cabbage salad 
(in season), more use of seasonings. 

Hot meal 
intangible 

Taste and smell Bland, neutral smell, unpleasant smells when cloches are 
removed. Little use of spices. 

Meat  Overcooked and tough. 
Vegetables Overcooked, tasteless. 
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integral services clues approach. A better understanding of the residents’ experience can improve 
the quality of life, health and weight of elderly. Frequently mentioned points for improvement 
cover all three types of service clues: restaurant acoustics, comfort of furniture, the ambiance 
(mechanical clues); staff attention and communication (humane clues); the meal itself: portion 
size, presentation, variation, and use of spices and seasonings (functional clues). By deducting 
the relative importance of these aspects to the residents' experience, institutions can develop or 
improve their food concepts to better fit the residents' needs and wishes.  Literature supports 
need for a better fit between resident and food concept (De Casto, 1993; Feunekes, Van Staveren 
& de Graaf, 1995; De Groot, 2002; Van Staveren & de Groot, 2007).  
 
Hypothesis 2: The differentiation between cognitive and affective response to meal experience in 
the post experience phase in elderly people is possible. 
Hypothesis 2 is not supported by our results. As described in the introduction, the affective 
response to meal experience is more difficult to measure - especially in the post experience 
phase, and therefore no widely accepted standardized methods exist. The measurement box is not 
suitable to measure differences in cognitive and affective response to meal experience in the post 
experience phase in elderly people. This could be caused by the selected symbols: weather 
symbols might not logically correspond with feelings. A second explanation could be that this 
result is caused by the characteristics this specific population. In previous in-depth research 
(Pijls, Groen, Oldeman, 2010) on affective responses (using LEM emotions) showed that 
questions on emotions in this context were too difficult for this target group. A third explanation 
is that respondents are not able to make a distinction between their thoughts and feelings in the 
post-experience phase. This would indicate that the box only measures satisfaction - the result of 
the affective and cognitive responses.  
 
Hypothesis 3: Experience research requires a combined quantitative and qualitative research 
approach. 
The present study shows the value of combined qualitative and quantitative research. Qualitative 
data helps to identify specific points for improvement (Table 3). Improvement of the experience 
requires an effort on all services clues. In situations were regression analysis is not possible, 
qualitative data can be used to identify possible relations between item scores.  
 
Overall, this study supports the thesis that understanding the meal experience is important. To 
really understand a residents’ meal experience, one needs to address not only aspects related to 
the food and drink itself, but also aspects related to the physical environment and interaction with 
others. Information on a residents’ affective response remains important. However, this requires 
the development of a new measurement tool, either by improving the scales, or by measuring in 
the participation phase instead of post-experience measurement.  
 
5. IMPLICATIONS FOR FURTHER RESEARCH 
Measurement of affective versus cognitive responses by means of questions and/or images needs 
to be further investigated in order to find out whether it is possible to measure affective 
responses in the post-experience phase. Literature review suggests that the affective responses do 
matter. A new hypothesis for further research is: affective responses can only be measured 
during the participation phase. This requires the development of a new method. 
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Regression analysis might result in new insights; however more quantitative data is required. The 
present population is very homogenous. To determine the value of the measurement box further 
research with different types of populations is relevant.  
In this type of research, quantitative data is of added value to explain the relevance of the types 
of clues for satisfaction. A better understanding of the residents’ experience can improve the 
quality of life, health and weight of elderly. Besides these, understanding meal experience (as 
part of the hospitality experience) is important to institutions to distinguish themselves in an 
increasingly competitive market. 
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One of the distinctions between the industrial economy and the information economy is the 
nature of costs (Mauboussin, 2004). Reputation and trust are key issues (SER, 2007). Since 
change remains the one constant in the workspace all that is certain is that the workspace of the 
future will be very different from that of today. Consequently, the workspace is in a state of 
transition, which is having a profound impact upon the way in which organisations plan, design, 
finance, occupy, use, and manage the workspace (Saurin et al., 2008). With the rise of (virtual) 
network organisations, the facility & real estate management role changes from service provider 
and tactical real estate manager to supervisor and strategic manager of “networked business 
process systems”. Key words are: connectivity, strategic partnerships, flexible, mobile network 
driven work environment, co-operation, and digital (paperless) in both policy and behaviour 
(CoRE, 2010).  
Work preferences are changing; the importance of the added value of workspace for individual 
and organizational performance is more and more recognized (Jensen et al., 2012). As real estate 
is relatively static, the solutions to increase adaptability are related to (work)space concepts and 
(hospitality) services, business process redesign, legal solutions (FMN & CoreNet Global, 2013). 
The work environment in 2020 exceeds building boundaries and includes multi-functional areas 
that combine work, housing and leisure. It is important to incorporate societal, technological and 
corporate developments, as well as the users’ needs in real estate development (FMN & CoreNet 
Global, 2013, p. 6). However, the future workforce is characterised by its diverse nature. In 2020 
the population of the Netherlands will have increased but the active workforce will be declined, 
despite a higher participation of women (De Jong & Van Duin, 2011; Tucker, 2012). The 
majority of the workforce will be Generation X and Y, Baby Boomers are by now retired; 
Generation Y's preferences for meaningful, independent work, anywhere and anytime, will 
colour the war for talent (Bontekoning, 2011; Eisner, 2005; Lub, 2013); a sizeable number of 
professionals will be self-employed; third places and coworking are predicted to become more 
important (Spinuzzi, 2013). This has important consequences for office-based work, and calls for 
user segmentation and user-centred design in order to have a satisfactory fit between user and 
built environment. These market dynamics are the rationale to our main research question:   
What is the optimal FM support for office workers in 2020? 
This paper presents the results of a two-year project called Workspace 2020, aimed to develop a 
business model of FM tailored to the future office workspace. The field research is limited to 
Dutch office based organisations (> 50 staff). Between 2011 and 2013, experts and managers 
were asked to describe their vision on the future workspace. As predicting the future is no easy 
matter, a period of 10 years was chosen, hence the name of the project, 'Workspace 2020'.  
2 RESEARCH METHODS 
Data were collected in 4 phases, from September 2011 to July 2013 (See Figure 2). In phase 1a 
preliminary vision was drafted, based on extensive literature review (1A) and exploratory 
research in the business context in 3 organisations (1B). The three case organisations represent 
specific sectors (profit, semi-government and government), taking into account the size of the 
organization. The subsequent triple validation process during phase 2 and 3 encompassed in-
depth expert interviews (N=16), panel discussions with future user groups (N=45), and a survey 
focused at core business perspective. A total of 115 respondents, either working as manager or 
staff in HR department (83%) or with a management position, filled in the survey. These 
respondents were chosen based on the assumption that they can voice the vision of organisations 
as well as employees and management. 
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contracting. Respondents most value aspects like a pleasant atmosphere at work, and a 
meaningful job. Payment comes second. Generation Y is thought to be less loyal towards 
employers, and therefore be more inclined to change jobs when quaternary employment 
conditions are not fulfilled (Holtshouse, 2010). ANOVA showed no significant differences in 
importance of the 1st, 2nd, 3rd and 4th level employment conditions, respectively; the post hoc test 
(LSD) revealed that the government is predicted to value 2nd employment conditions lower than 
the profit sector (1-sided Anova, LSD; p=0.032) and quartary employment conditions lower than 
semi-governmental organisations (1-sided Anova, LSD; p=0.018). There is no moderating effect 
of job position, gender, or region. 
 
Conclusions on work in 2020: the increase in flexible schedules and temporary jobs (by choice 
of the employee as well as the employer), combined with preferences concerning employment 
conditions reflects an increased importance of the quality of the interaction between employees 
and organisations. Currently, a sizeable proportion of the workforce has temporary contract, or is 
self-employed. This trend will continue. If the predicted shortage of labour will occur, then 
employer need to pay attention to quaternary employment conditions to attract and keep 
motivated employees. 
 
3.3 Workspace in 2020 (phase 2 and 3) 
Gensler’s 2008 Workspace Survey shows that the physical work environment is an asset with a 
specific and quantifiable impact on business success: top-performing companies have 
significantly higher-performing work environments than average companies. In today’s 
environment - where work processes must change quickly in response to customer demand and 
competitive pressures - the workspace must be highly agile. “Agility means more than having 
buildings and communication technology ready for alternative uses. It means continuously 
improving work and the infrastructure that supports it. Agility requires a dynamic relationship 
between work processes, the workspace, and the tools of work. Each must respond to changes in 
the others. Thus, the agile workspace must be co-invented with work. The agile workspace is 
also a system - a bundle of occupancy, connectivity, and managerial services that interact with 
the particular work of the organization” (Bell and Joroff, 2003). Contradicting the trend of 
globalization, our qualitative research indicates an increased focus on regions and local 
communities. Cooperation and co-creating are core aspects in this development. This increased 
focus on regional communities may be explained as a counter to urbanisation. Regions like 
Zeeland, Limburg and Groningen are faced with a decline in population, against growing urban 
areas like the Randstad. This influences the RE strategy of locations for organisations; access to 
potential workforce is important in the war for talent.  
 
The added value of the physical workspace is meeting others, sharing knowledge and ideas and 
for networking (Van Baalen et al., 2007; Gensler, 2008). Knowledge creation is an important 
outcome of collaboration. Research at MIT showed that people were five times more likely to 
turn to another individual for information than to search a non-human source such as a file or 
database, pointing to the value of interactive work as a business asset. It is estimated that over 
70% of what people know about their jobs is gained through everyday interactions with their 
colleagues (Gensler, 2008). Appel-Meulenbroek (2010) found that spontaneous informal 
interaction is a better predictor for innovation than scheduled formal meetings.  
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HRM's have a considerable impact on policies regarding workspace. However, their apparently 
rather conservative views on workspace may inhibit developments in NWW in these kind of 
organisations. Smaller organisations will probably develop at a faster pace.  
 
3.4 FM in 2020 (phase 4) 
Once facility - and real estate managers begin to think of the workspace as a bundle of services 
dedicated to support the enterprise’s work, and as a network of investment and contractual 
arrangements, they can move toward a more holistic view of workspace costs (Termaat, 2011). 
All phases - from planning through systems and facilities retirement - are considered. A good 
understanding of the added value of the workspace is essential to decide on investment trade-offs 
between space and IT, and different degrees of infrastructure outsourcing (Bell & Joroff, 2003; 
Jensen et al., 2012; Termaat, 2011). Agility requires that facility and real estate managers focus 
on the specifics of work as the driver of workspace design - intertwining their tasks with IT, 
HRM, and business processes. After all, real estate is not an end in itself; its only purpose is to 
serve the value-creating activities of the enterprise (Jensen et al., 2012).  

In 2004 CoreNet Global described the workspace 2010 in a Workspace Strategist Model; the 
core characteristic of the model is the integral approach of workspace-related issues. This model 
is in accordance with the results of our study: in 2020 larger organisations will prefer to organise 
FM, HR, IT and CREM in Shared Service Centres; they will take well-thought make-or-buy 
decision, in line with the business strategy. Property Providers should develop new business 
models, tailored to the needs of availability rather than ownership. Current PPPs are a good 
example of such business models. 
The present study indicates a preference in smaller organisations for a different concept: ‘Buy 
your own FM’: users are provided with a personal FM budget – to be spent on workspace, IT, 
transportation, and tools. This enhances a staff members’ freedom of choice, and is a way to 
respond to workforce diversity. Providers of work and network sites have a great future. 
Providing an inspiring working environment and continuous innovation are key success factors, 
with an increasingly important role for the hospitality industry and active participation of user 
communities. In phase 4 (Figure 2) the Club, Hub and Cowork space concepts have been 
translated to Canvas business models (see Table 3), each requiring a different role for FM. In the 
cowork space the facility manager acts as an entrepreneur in hospitality; for the Hub (s)he to 
supports and facilitates hospitality; in the Club (s)he is host and organisation-based director of 
hospitality. 
 
Conclusions on FM 2020: Agility requires that facility and real estate managers focus on the 
specifics of work as the driver of workspace design - intertwining what they do with IT, HRM, 
and business processes. In 2020 larger organisations will prefer to organise FM, HR, IT and 
CREM in Shared Service Centres. Smaller organisations will embrace ‘Buy your own FM’. 
Providers of work and network sites have a great future. Providing an inspiring working 
environment and continuous innovation are key success factors, with an increasingly important 
role for the hospitality industry and active participation of user communities. Three concepts 
with great potential for the future are: Cowork space, Hub, and Club. 
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task of a facility manager will remain, but question is, do we call them facility 'managers'? 
Maybe it's better to speak of  'facility professionals': same knowledge, but no more fixed roles.   
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en cijfers, 2012). The position of the patient in Dutch health care has been evolving since the 
1980s. Patient rights became prominent during the 1980s and 1990s, but since the millennium 
patients are more and more seen as consumers (Grit et al., 2009). In the present market, 
patients/consumers with a restitution health care policy may freely choose their providers. In the 
case of a policy based on direct payment, people may choose from a -usually- comprehensive list 
of contracted providers. This theoretically leads to competition between hospitals and 
practitioners, for insurance contracts as well as for patients (Delnoij, 2010); this creates a need 
for comparative information concerning aspects like quality and costs of care, effectiveness and 
safety of health services, access and availability, waiting times, and information (Delnoij et al., 
2010). So, patients have become important players expected to make independent and rational 
choices (Grit et al., 2008) and as a result, the sector needs to become more market-driven (RVZ, 
2006; Rotscheid & Diepstraten, 2007). Therefore, hospitals are aiming at high customer (patient) 
satisfaction, to ensure return visits (Clark et al., 2007). Word-of-mouth is one of the factors that 
influences hospital selection; people choose a hospital based on information obtained from their 
general practitioner (42%) and, to a lesser extent, friends and relatives (11.4%), leaflets (7.8%), 
the hospital web site (7.5%) or the specialist (3.4%) (Schaefer et al., 2007). Patient satisfaction 
concerns medical treatment as well as a hotel function (Oz, 1991), and both functions play a role 
in the competition between hospitals. Research has shown that patient satisfaction regarding non-
medical aspects of a hospital stay have a large effect on overall satisfaction. "Customers 
naturally look for clues that can help explain what they don't understand or see" (Berry & 
Bendapudi, 2004). Facility management may well deliver clues that patients interpret as evidence 
of the quality of medical care, and thereby increase patient satisfaction.  
Indeed, according to Prevosth and Van der Voordt (2011), Dutch hospitals see added value of 
facility management (FM) in healthcare primarily with respect to customer- and job satisfaction, 
with productivity and lowering costs in second and third place. Appropriate measures to increase 
satisfaction are: hospitality, realizing a functional, pleasant, and comfortable environment, and a 
healthy indoor climate and high-quality services. Other potential values of FM, namely risk 
management, value of real estate, flexibility, organizational culture, image, innovation, 
sustainability, and healing environment were considered less important. 
Hospitals do show an increasing focus on hospitality (King, 1995; Severt et al., 2008).  Patients 
more and more expect to be treated as customers, as individuals, also in healthcare, and hospitals 
use hospitality to profile themselves. Dutch hospitals may join the competition 'Hospitality with 
stars'5. This despite the obvious fact that hospitals are not part of the hospitality industry: motives 
to visit a hospital are usually need not leisure, and an obligation not a choice. The patient (not 
client or customer) relinquishes (part of his/her) autonomy, and will rely to a smaller or larger 
extent on the physical, social and medical hospital environment. Uncertainty, fear, discomfort, 
and pain, combined with a loss of privacy: hospitality in a hospital environment is alike but not 
identical to hospitality in the traditional hospitality industry. The reductionism of the medical 
world needs to be balanced by a holistic hospitable approach. However, the content and meaning 
of hospitality is still a matter of debate, in the hospitality industry, but also in healthcare. So what 
is hospitality? 
"A contemporaneous human exchange, which is voluntarily entered into, and designed to 
enhance the mutual wellbeing of the parties concerned through the provision of accommodation 
and food or drink". (Brotherton, 1999) 

                                                 
5 http://www.zorgmetsterren.nl 
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"A balanced combination of (1) the material product in a narrow sense, (2) the behaviour and 
attitude of the employees who come in direct contact with the guests, and (3) the environment 
(the accommodation)" (Reuland et al., 1985)  
"(1) It is conferred by a host on a guest who is away from home. (2) It is interactive, involving 
the coming together of a provider and receiver. (3) It is comprised of a blend of tangible and 
intangible factors. (4) The host provides for the guest’s security, psychological and physiological 
comfort" (Hepple, Kipps and Thomson, 1990)  
Especially the definition by Hepple et al. (1990) seems suitable for a hospital environment. 
Furthermore, these definitions show that hospitality is behaviour and attitude, but also tangibles 
like accommodation and food. Brotherton and Wood (2008) have suggested that hospitality 
comprises four dimensions: spatial, temporal, behavioural and physical. In healthcare these 
would be the hospital itself, the occasion (e.g. making an appointment, a consultation, short stay, 
long stay), staff behaviour (medical and FM staff), and the physical environment and services 
provided, respectively. Many of the tangible factors (accommodation, food and drink, 
cleanliness) are taken care of by FM. The dimensions behaviour and attitude refer medical as 
well as FM staff.  
Literature on hospitality refers to guests. Could the patient be considered to be a guest? Telfer 
(1996) has developed a classification of guests, in which the second type of guest is the most 
interesting one for this research: 'those in need'. She even uses the term “good-Samaritan 
hospitality”. Her point of view is that hospitality includes “a psychological need of a kind which 
can be met particularly well by hospitality, such as loneliness or the need to feel valued as an 
individual”. Therefore, patients may be considered to be guests of a hospital. However, many 
discussions on the nature of hospitality mention that the stranger must be transformed from 
potential threat to ally by the offer of hospitality.  Hospitality then serves as a means for the host 
and guest to protect both from hostility.  In a hospital setting, it is primarily the patients that need 
to be protected, and true hospitality might be a suitable means.   
Brotherton (2005) and Brotherton and Wood (2008) have researched which words customers 
associate with hospitality in the traditional hospitality industry. They have shown the 
applicability of the four dimensions of hospitality in these settings. This paper will expand their 
research to hospital settings, to determine which aspects (whether physical or behavioural) 
convey the feeling of hospitality. Thereby, this paper aims to contribute to an evidential 
definition of hospitality, and to optimization of (the added value of) hospitality in hospitals. 
Implications for facility management will be suggested. 
 
2 METHODS 
The quantitative, cross-sectional study was conducted in two academic (AC) hospitals (AC1, 
Short stay and day treatment, N=92, response rate 30%; AC2, Radiology, N=509, response rate 
64%), and one top clinical (TC) hospital (TC, Short stay, initial measurement with N=102, 
response rate 76%; Short stay second measurement N=92, response rate 55%; Dietetics and 
Physiotherapy, N=165, response rate 73%). The survey was developed based on the Experience 
indicator from Senta Multisensory Concepting and a pilot in a regional hospital. It was adapted 
to the local situation in each hospital involved. Students of the Hospitality Business School and 
the School of Health visited the departments involved during 3 weeks, and handed out the survey 
to all patients in person in the waiting areas or on the ward.  The survey was self-administered, 
but patients could ask for assistance. The survey contained questions on patient characteristics, 
e.g. gender, satisfaction and experience of staff behaviour (and satisfaction with services and 
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Attention 6 49 30 
Showing respect 7 37 22 
Be helpful 8 34 21 
Being polite 9 32 19 
Giving freedom of choice 10/11 7 4 
Recognize the patient 10/11 7 4 

 
When compared to the results of Brotherton (2005) and Brotherton and Wood (2008), it is clear 
that their four dimensions are suitable to categorize the aspects mentioned by patients, especially 
the behavioural and physical dimension (the spatial dimension being the hospital, and the 
temporal being the consultation). In both hospital and hospitality industry the behavioural 
dimension is most important. However,  'taking care of the patient, be helpful, to set at rest, 
reassure, to set at ease' and 'respect for patient as individual, respect for privacy' seem to be 
specific for healthcare, whereas 'friendliness' and 'empathy, warmth, attention, to listen, to show 
understanding and interest, involvement' appear to be general characteristics.  Furthermore, the 
physical dimension is more often mentioned in the hospital environment. Cleanliness and 
comfort are general characteristics, but signage/routing, transportation and planning not. 
Furthermore, providing adequate information seems typical for the healthcare setting. Kleefstra 
et al. (2010) have measured patient satisfaction in Dutch academic hospitals. They showed that 
information provided by nurses upon admission and reception at the ward were the most 
important aspects of the admission procedure. Furthermore, satisfaction with nursing staff is 
determined by the way nurses helped patients when asked for help, and in general how nurses 
approached patients. Also approachability of hospital staff in case of questions, clarity of 
information as well as the amount of information were found to be important aspects 
contributing to patient satisfaction. Though the research by Kleefstra et al. (2010) was aimed at 
patient satisfaction, it could be argued that the aspects mentioned in Table 4 (and 3) refer to 
aspects of hospitality.  

Table 4: Aspects related to hospitality, mentioned in interviews and survey at 
Radiology department. Numbers in column 'interviews' refer to interviewees. 
Numbers in column 'survey' refer to number of respondents that mentioned 
this aspect in open questions.  

Theme within 
 dimension 

Subtheme Interviews Survey 

Dimension: Behaviour 
Approach   taking care of the patient,  be helpful, to set at 

rest, reassure, to set at ease  
1,1,2,3,3,3,4,4,
5,6,7 

72x 

friendliness 3,3,7,8 51x 
respect for patient as individual, respect for 
privacy 

3,3,5,6 25x 

empathy, warmth, attention, to listen, to show 
understanding and interest, involvement 

3,6 25x 

reception 4,5,6,7 23x 
taking time 5 6x 

kind, agreeable  1 6x 

eye contact, address, smile, handshake 3,3,4,4,5,7  5x 
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Dimension: Physical 
Information providing adequate  and honest information 

(understandable) 
1,1,1,3,4,7 22x 

opportunity to ask questions - 4x 
Planning, 
waiting time 

planning itself and waiting time; efficient and 
quick procedures 

1,1,1,2,7 10x 

Transport e.g. (inadequate) equipment for transport 1,1 2x 
Signage, 
walking 
distances 

 1,1,4,5,5,7 4x 

Medical care quality of care, trusting the doctor 2,2 5x 
Facilities coffee 1,2,3,5,6 8x 
Rooms and 
spaces 

size (toilet, changing room, waiting room, 
locker) 

1,1,2,2,3,5,5,6 1x 

ambiance (colours, tidiness, clean) 1,3,3,5,5,7 6x 
furniture 1 1x 
other 5,5 2x 

 
Lashley et al. (2005) researched whether people were able to recognize hospitality experiences as 
being genuine in commercial as well as domestic settings. When asked to recollect memorable 
meal experiences, the ratio commercial/domestic was 50/50: "interestingly, both appeared to be 
recognized as having authenticity, though the language of domestic hospitality was used to 
evaluate experiences in commercial settings. Emotional requirements to feel safe and secure, 
welcome and genuinely valued dominate the assessment of authenticity in both settings." The 
stranger must be transformed from potential threat to ally by the offer of hospitality.  Hospitality 
then serves as a means for the host and guest to protect both from hostility.  
 
4 CONCLUSION 
The objective of this paper was to contribute to an evidential definition of hospitality. Patients 
were asked what they associate with hospitality in a hospital setting. Results were interpreted 
using the four dimensions of hospitality proposed by Brotherton (2005). Results show that open 
questions regarding hospitality provide more useful answers than closed survey questions. 
Furthermore, the behavioural dimension was most often mentioned. Behaviour that provides 
reassurance, and shows respect for the patient as an individual person seems both important and 
specific for the perception of hospitality in a hospital; the hospital patient is indeed an example 
of Telfer's type second type of guest, 'those in need'. Friendliness and attention are also 
important, but these are general characteristics. All behaviours may refer to medical as well as 
FM staff. 
The physical dimension in hospitals showed to be an essential element for the perception of 
hospitality. Patients mentioned e.g. cleanliness and tidiness, comfort, the availability of coffee. 
Furthermore, during the interviews patients often mentioned that spaces are adequate for those 
patients that need a wheelchair or walker.  
Added value of FM may concern realizing a functional, pleasant, and comfortable environment 
(the physical dimension), and behaviour that makes patients feel at ease, and valued as an 
individual. This will reinforce the feeling of safety, an important aspect of hospitality in a 
hospital. 
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Introduction 
MANAGING INFRASTRUCTURE AND SPACE 
 
Prof. Dr.-Ing. Antje Junghans 
Norwegian University of Science and Technology (NTNU), Trondheim, Norway 
 
Introduction 
 
The management of infrastructure and space is a classic scope of tasks in the facilities 
management (FM) discipline. Over the past twenty years the perspective has become more 
strategic. In the 1990s FM researchers studied mainly the efficiency of operation- and 
maintenance processes, the optimisation of work space, and the improvement of cost- and 
resource efficiency. Current research considers also qualitative requirements of space 
development for organisational needs and changing user demands. The efficient operation and 
maintenance of buildings and technical systems has a long tradition within disciplines like 
architecture and engineering. FM research is in general more interdisciplinary with the intention 
to support and improve the primary activities of organisations. Qualitative aspects as well as a 
live-cycle perspective of facilities and services are becoming increasingly important in addition 
to the development of cost- and resource efficient solutions. 
 
Man and Lai have an academic background in building services engineering. They present a 
systematic approach for the identification of Key performance indicators (KPI). Major 
performance aspects of engineering facilities were studied and evaluated in five categories: 
physical; financial; task and equipment related; environmental; and health, safety and legal. The 
objective of the conducted focus group studies with FM professionals was to identify the most 
relevant KPIs and to develop a holistic assessment scheme for performance assessment in 
operation and maintenance. The research was conducted with focus on engineering facilities of 
commercial buildings in Hong Kong. 
 
In the research focus of the second paper by Bossmann, Bahr and Lennerts are maintenance 
efforts of public buildings in Germany. The authors consider the public facilities managers as 
being permanently requested to reduce maintenance costs but still having to guarantee the 
functional capability of public buildings at all times. The presented research is based on 
statistical analyses of building- and maintenance-cost- data with focus on the technical 
infrastructures and building services systems. The objective of the paper is to contribute to the 
development of a new calculation method. This method shall be used for the calculation of 
maintenance cost and help to plan and control the needed budgets. 
 
FM includes all life-cycle phases of buildings like planning, design, construction, use and 
operation. The early design stage of school buildings is in the focus of the third paper by Sivunen 
et al. The authors intend to implement evidence based design (EBD) as contribution to briefing 
methods for the development of school buildings. They develop an EBD matrix which shall help 
building owners to improve the quality of schools as learning environments. The Finnish 
researchers have studied the relationships between design strategies and outcomes. Background 
for this study was literature research and the conduction of a workshop. Finally a conception for 
a model is proposed. 
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undetected underperformance of the facilities would adversely affect the commercial operations 
of the buildings and even lead to enormous financial losses, negative impacts on the 
environment, or health and safety threats to the building end users. 
Although there have been some studies and assessment schemes pinpointing at some 
performance aspects (e.g. energy, environmental) of engineering facilities in existing commercial 
buildings, a holistic scheme that can measure the performance of the facilities over a wide range 
of operation and maintenance (O&M) facets is yet to be available.  
A significant volume of literature, which covers a variety of KPIs for reflecting different 
performance aspects of engineering facilities, has been published. Synthesizing a consolidated 
list of KPIs from such publications is not only extensive, but would also include performance 
metrics that are redundant. Furthermore, it is practically unfeasible to monitor or measure all of 
the available indicators (Horenbeek and Pintelon, 2014; Kumar, 2006). As such, there is a need 
to categorize the indicators to avoid redundancy and to facilitate selection of KPIs based on the 
perspective of relevant stakeholders.  
This paper reports on a focus group study, which aimed to identify KPIs that are critical to 
assessing five major performance aspects of engineering facilities in commercial buildings in 
Hong Kong. Covered in the following include the major factors affecting the selection of the 
KPIs, and a discussion on the common practice of facilities operation and maintenance that 
influenced the focus group participants in shortlisting the relatively more important KPIs. 
Finally, suggestions are given for the further works needed for completing the establishment of 
the holistic performance scheme. 
 
2 PERFORMANCE INDICATORS IDENTIFIED 
At the initial phase of the study, a desktop review of the relevant literature had been conducted 
(Man et al., 2013). Among the findings of that review, 71 performance indicators that are 
relevant to measuring the performance of engineering facilities had been identified. In order to 
enable effective management and reporting of performance, systemic categorization of 
performance indicators is necessary. Having considered the classifications of KPIs of various 
sources (British Standards Institution, 2007; Gilleard and Wong, 2004; Lavy et al., 2010; 
Muchiri et al., 2011; Parida and Chattopadhyay, 2007; Shohet, 2006), a consolidated 
classification was adopted. In the current study, the performance indicators were classified into 
five categories according to their functionalities and interpretations, namely physical (P), 
financial (F), task and equipment related (T), environmental (E), and health, safety and legal (H) 
(see Figure i). A summary of these indicators is shown in the appendix.  
The group of physical indicators represents the physical quality of services delivered by the 
engineering facilities. While reflecting the feelings or perceptions of end-users, the quality of the 
services impacts on the customers’ satisfaction. Financial indicators are those indicators related 
to costs and expenditures associated with O&M works for the facilities. Task and equipment 
related indicators are those indicators that can reflect how well the equipment are operated and 
maintained, and whether O&M tasks are effectively managed and implemented. Environmental 
indicators measure the impact of the facilities’ operations on the environment. Health, safety and 
legal indicators reflect how well the facility management (FM) team has done in safeguarding 
the health and safety of the building occupants as well as its performance in avoiding legal costs 
arising from any malpractices of facilities operation and maintenance. 
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levels, but also the feasibility and usefulness of the indicators in actual applications. Table 1 also 
shows the main reasons raised by the focus group for shortlisting the indicators. In terms of 
quantity, the majority of the 17 KPIs were dominated by task and equipment related indicators. 
 

Table 1 Main reasons raised by the focus group for shortlisting the indicators 
Performance indicators Reasons 

(P1) Thermal comfort It is important to maintain an environment with suitable thermal comfort may affect the 
working efficiency of employees in offices, or the number of customers. 

(P4) Indoor air quality 
It is important in regard to the health and safety concern of the employees. It is a trend 
to apply for certification on the building indoor air quality in local certification scheme. 
It is useful for marketing. 

(P5) Percentage users 
dissatisfied 

It is important to investigate the perceptions of the end users about the services that 
they perceive in order to find out areas of insufficient. 

(F0) Ratio of total O&M cost 
to building income 

It is useful to evaluate the effectiveness of the resources input and to estimate the O&M 
budget. It would be more meaningful to focus on the total O&M cost instead of the cost 
of particular item. 

(F4) Actual costs within 
budgeted costs 

It is useful to evaluate the effectiveness of managing the expenditure within budget, i.e. 
not over-spend or under-spend. Leaving the planned works undone is technically and 
financially unhealthy. 

(F13) O&M cost per building 
area 

It is important to investigate the amount of money spent on O&M for O&M budget 
estimation, expenditure monitoring and financing. It is useful to evaluate the 
effectiveness of the FM team in controlling or minimizing the cost. Normalization by 
the building area can facilitate comparisons and benchmarking among peer buildings. 

(T1) Work request response 
rate 

It is important to have short response time to work requests in regard to the service 
quality.  

(T12) Number of completed 
work orders per staff 

It is useful to investigate the efficiency of the staff, with different trades of O&M works 
identified and categorized. 

(T13) Area maintained per 
maintenance staff 

It is useful for the FM team to investigate if the manpower is sufficient to carry out 
daily O&M works. It would be a useful reference for the team to request for more 
resources in case the manpower is found insufficient. 

(T18) Backlog size It is useful to investigate the efficiency of the FM team as leaving the planned works 
undone is technically and financially unhealthy. 

(T25) Failure frequency or 
breakdown frequency 

It is usually a useful indication of the quality of O&M services delivered by the O&M 
staff or an indication of the end-of-life of the equipment which may need replacement. 

(T28a) Availability of fire 
services system 

It is important in regard to the safety concern of building end users. Instead of using the 
generic availability indicator (T28), adoption of T28a which represent the performance 
of a relatively more critical facility is more specific and useful. 

(T28b) Availability of lift 
It is important in regard to the safety concern of building end users. Instead of using the 
generic availability indicator (T28), adoption of T28b which represent the performance 
of a relatively more critical facility is more specific and useful. 

(E1) Energy use index (EUI) 

This is probably due to the fact that energy use, especially electricity consumption, is a 
substantial cost burden in operating engineering facilities of commercial buildings. In 
fact, about 60% of the total electricity in Hong Kong was used in the commercial sector 
and the amount of such consumption has been increasing continuously (Electrical and 
Mechanical Services Department, 2012). Therefore, using this indicator can help 
identify measures for curbing the use of electricity in commercial buildings. 

(E3) Greenhouse gas emission 
per building area 

As for environmental sustainability, greenhouse gas emission per building area is 
important and carbon audit has in recent years become a hot topic in the building 
industry. In 2012, the Hong Kong government has enacted the Building Energy 
Efficiency Ordinance (Cap. 610) to stipulate the mandatory conduction of energy audits 
for commercial buildings, which is a significant step after the launch of the Buildings 
Energy Efficiency Funding Schemes in 2009 to subsidize building owners to conduct 
energy-cum-carbon audits and energy improvement projects (Environment and 
Conservation Fund, 2012). 

(H1) Number of accidents per 
year 

It is important in regard to the health and safety concern of the employees. It is useful 
to help identifying any problem or insufficient in the services delivery process. 

(H6) Number of lost work 
days per year 

It is important in regard to the health and safety concern of the employees. It is useful 
to investigate the efficiency of the FM team and the consequences of accidents, 
incidents or illness. 
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4.3 Major factors affecting the selection of KPIs 
At the focus group meeting, besides shortlisting the important and useful indicators, the FM 
professionals were asked to provide the reasons for those they judged as not forming an essential 
element of the assessment scheme. There were various factors affecting the professionals in 
making such judgment, for examples, the unavailability of record data that are necessary for 
working out the relevant indicators; the time constraint of the professionals themselves; the 
difficulties in working out the indicators; the high consultant cost or internal staff cost needed for 
working out the indicators; and the comparatively low importance levels of the indicators. To 
some extent, these factors are related to one another. For instance, the amount of time or cost 
required for working out a performance indicator may be dependent on how difficult it is to work 
out the indicator. In order to provide a picture of the interactive effects of such factors, an 
attempt was made to group the indicators with respect to the reasons for excluding them from the 
assessment scheme.  
Figure ii depicts a mapping between the 57 indicators that should be excluded and the reasons for 
excluding them. The three most common reasons were: 1) it is too time consuming to work out 
the indicators; 2) it is too costly to work out the indicators; and 3) the indicators are covered or 
should better be represented by other indicators. For some indicators, their exclusion from the 
scheme was due to more than one of the aforesaid reasons, as shown by the overlapping regions 
in Figure ii. For example, excluding P2 (visual comfort) was because it would be too time 
consuming and too costly to work it out. E2 (energy consumption per person) was excluded 
because it would be too time consuming and too costly to work it out, and it is covered or should 
better be represented by other indicators. Among the excluded indicators, the predominant, 
common reason for their exclusion from the scheme was the substantial amount of time required 
to collect the necessary data for figuring out their values. 
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and comparison is doubtful as there is no 
denominator. It would be niggling to consider 
this expenditure as the amount would be 
relatively small. 

(F19) Security expenditure per building area 
It would be niggling to consider the security 
expenditure as the amount would be relatively 
small. 

(F20) Security expenditure per person 
It would be niggling to consider the security 
expenditure as the amount would be relatively 
small. 

(F21) Building income per building area 

Unlike the leasing managers, FM 
professionals who focus on engineering 
matters are relatively less concerned about the 
amount of building income but would care 
more about the money allowed for O&M of 
engineering facilities. 

(F22) Total rentable value of the building 

Unlike the leasing managers, FM 
professionals who focus on engineering 
matters are relatively less concerned about the 
rentable value of the building but would care 
more about the money allowed for O&M of 
engineering facilities. 

(T2) Scheduling intensity 

The workload of technical staff in Hong Kong 
is usually measured based on the number of 
work orders instead of man hours; and the 
technical staff are usually fully scheduled 
such that the scheduling intensity would 
normally be not less than 100% (i.e. fully 
loaded or involving over-time work). 

(T15) Schedule realization rate It is too detailed and not normally applicable 
in FM. 

(T16) Schedule compliance It is too detailed and not normally applicable 
in FM. 

(T29) Efficiency of facilities The number of equipment needs to be covered 
is too many. 

(H7) 
Number of incidents of specific 
diseases in building per year (e.g. 
legionnaire’s disease) 

It is rare to have those diseases. 

 
4.4 Observations about the O&M practice in Hong Kong 
During the focus group discussion, some specific observations about the O&M practice in Hong 
Kong were noted. First, the pace of O&M work in Hong Kong is remarkably fast. It was found 
from the literature that the work request response rate (T1), for example, could be derived by 
dividing the work requests remaining in “request” status for less than 5 days by total work 
requests (Muchiri et al., 2011). The focus group participants opined that a 5-day tolerance is too 
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long to be acceptable in the practice of Hong Kong. Usually, the allowable response time is 
“immediate”.  
Second, as far as time is concerned, the workload of technical staff in Hong Kong are usually 
measured based on number of work orders instead of man hours. In this connection, related 
indicators include manpower utilization rate (T3), manpower efficiency (T4), manpower 
utilization index (T5), preventive maintenance ratio (T6), percentage of corrective (reactive) 
work (T7), percentage of preventive (proactive) work (T8), percentage of condition based 
maintenance work (T9), percentage of improvement work (T10), and number of man hours per 
capacity of installation (T11). These indicators necessitate measurements to be made based on 
man hours. This practice, according to the FM professionals, is not common in Hong Kong. 
They further pointed out that it is too time consuming to report and record the commencement 
and completion times of each and every work order, which are among the data needed for 
working out the respective indicators. Again, they wondered whether the cost for having such 
indicators established could be justified by the benefit they could bring along. 
Third, for indicators such as mean time between failures (T26) and mean time to repair (T27), 
even more detailed reporting and recording of the progress of O&M work orders is required in 
order to find out their performance levels. Although computerized maintenance management 
system (CMMS) could be used to keep track of the O&M activities (Lai and Yik, 2012), 
enormous amounts of investment are needed not only for adopting such a system in the first 
place but also for its on-going use and maintenance. Therefore, the use of CMMS in commercial 
buildings in Hong Kong is often confined to some high-end, relatively new buildings whose 
owner and management team put a great weight on the usefulness of CMMS. In most of the 
other existing commercial buildings, manual logging of maintenance data remains as a common 
practice. 
 
5 CONCLUSION 
Aimed at identifying KPIs for incorporation into an assessment scheme that can enable holistic 
performance evaluation of engineering facilities in commercial buildings in Hong Kong, a focus 
group study was conducted. Through the in-depth discussions among a group of FM 
professionals, 17 important and useful KPIs were shortlisted. 
Besides the levels of importance of the indicators, availability of record data, time constraint, 
resources needed and difficulties in working out the indicators are the key factors that affected 
the FM professionals in shortlisting the KPIs. The predominant, common reason for excluding 
the indicators was the considerable time required to collect the data needed for working out the 
indicators. 
The particularly fast pace of O&M work in Hong Kong was observed from the focus group 
discussion. Although time is of paramount importance in carrying out O&M work, it has not 
been a common practice to computerize the recording and analysis of time spent on the work. 
Without such computerized data, it is hard to figure out the time-related work performance 
indicators. 
In the subsequent stage of work, a large-scale questionnaire survey will be conducted to further 
cream off the most useful KPIs. A series of face-to-face interviews will also be pursued to find 
out the importance weights of the KPIs, e.g. based on an analytic network process (Saaty, 2005). 
Upon completion of these works, the intended holistic performance assessment scheme will be 
established and further work will be carried out to verify its applicability in practice. 
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APPENDIX 
(Source: British Standards Institution, 2007; Building Services Research and Information Association, 2011; Campbell, 1995; Chan et al., 2001; 
Electrical and Mechanical Services Department, 2007; Electrical and Mechanical Services Department and Environmental Protection 
Department, 2010; Hinks and McNay, 1999; Ho et al., 2000; Hong Kong Quality Assurance Agency, 2012; Lai and Yik, 2006; Lavy et al., 2010; 
Leung et al., 2005; Lukzkendorf and Lorenz, 2006; Muchiri et al., 2011; Parida and Chattopadhyay, 2007; Tsang et al., 1999; Vesela and 
Michael, 2001) 

Physical (impact on customer satisfaction) 

(P1) Thermal comfort (e.g. temperature, mean 

radiant temperature, humidity and air speed) 

(P2) Visual comfort (e.g. illuminance and glare) 

(P3) Acoustic comfort (e.g. reverberation) 

(P4) Indoor air quality (e.g. total volatile organic 

compound, CO2 level, concentration of 

radon) 

(P5) Percentage users dissatisfied 

(P6) Number of users’ complaints per year 

 

Financial 

(F0) Ratio of total O&M cost to building income 

(F1) Percentage of personnel cost 

(F2) Percentage of subcontractor cost 

(F3) Percentage of contractor cost 

(F4) Actual costs within budgeted costs 

[excluding the extra expenditure for urgent 

or emergency works] 

(F5) Direct maintenance cost 

(F6) Breakdown severity [i.e. corrective 

maintenance cost / preventive maintenance 

cost] 

(F7) Equipment replacement value (ERV) 

(F8) Maintenance stock turnover 

(F9) Percentage of maintenance material cost 

(F10) Percentage of corrective maintenance cost 

(F11) Percentage of preventive maintenance cost 

(F12) Percentage of condition based maintenance 

cost 

(F13) O&M cost per building area 

(F14) O&M cost per capacity of installation 

(F15) Cost of equipment added or replaced 

(F16) Energy expenditure per building area 

(F17) Energy expenditure per person 

(F18) Total safety and security expenditure 

(F19) Security expenditure per building area 

(F20) Security expenditure per person 

(F21) Building income per building area 

(F22) Total rentable value of the building 

 

Task and equipment related 

(T1) Work request response rate 

(T2) Scheduling intensity 

(T3) Manpower utilization rate 

(T4) Manpower efficiency 

(T5) Manpower utilization index 

(T6) Preventive maintenance ratio (PMR) 

(T7) Percentage of corrective (reactive) work 

(T8) Percentage of preventive (proactive) work 

(T9) Percentage of condition based maintenance 

work 

(T10) Percentage of improvement work 

(T11) Number of manhours per capacity of 

installation 

(T12) Number of completed work orders per staff 

(T13) Area maintained per maintenance staff 

(T14) Quality of scheduling 

(T15) Schedule realization rate 

(T16) Schedule compliance 

(T17) Work order turnover 

(T18) Backlog size 

(T19) Urgent repair request index (URI) 

(T20) Corrective maintenance time 

(T21) Preventive maintenance time 

(T22) Response time for maintenance 

(T23) Percentage compliance with required 

response time 

(T24) Number of maintenance induced 

interruptions 

(T25) Failure/breakdown frequency (number of 

equipment faults per month or per year) 

(T26) Mean time between failures (MTBF) 

(T27) Mean time to repair (MTTR) 

(T28) Availability 

(T28a) Availability of fire services system 

(T28b) Availability of lift 

(T29) Efficiency of facilities 

(T30) Gross floor area under safety and security 

patrol 

 

Environmental 

(E1) Energy use index (EUI) 

(E2) Energy consumption per person 

(E3) Greenhouse gas emission per building area 

(E4) Conduction of energy audit 

(E5) Conduction of carbon audit 

(E6) Conduction of environmental assessment 

(e.g. LEED, BREEAM, BEAM Plus, 

HKQAA SBI) 

 

Health, safety and legal 

(H1) Number of accidents per year 

(H2) Number of legal cases per year 

(H3) Number of compensation cases per year 

(H4) Amount of compensation paid per year 

(H5) Number of health and safety complaints per 

year 

(H6) Number of lost work days per year (i.e. sick 

leave day(s) given by doctor) 

(H7) Number of incidents of specific diseases in 

building per year (e.g. legionnaire’s disease) 
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financial crisis and the advancing globalization, maintenance budgets regularly turn out to be the 
first to be cut. The maintenance public experts in charge often appear to be rather helpless in the 
face of aggressive public cost-reducing politics. Due to missing scientifically accepted 
calculation methods (and therefore missing arguments) combined with a general administrative 
misjudgment considering the importance of maintenance measures, the budgets are lately 
constantly decreasing, while the maintenance backlog is rising in the public sector. In order to 
fight this process the Karlsruhe Institute of Technology (KIT), the Karlsruhe University of 
Applied Science (HsKA) and the German working group for machine and electrical technology 
in state and municipal organizations (AMEV) initiated a quantitative research project to prove 
the tremendous impact of building maintenance and especially the maintenance of technical 
building facilities on public assets.  
 
The project goal was to identify relevant influences and interdependencies between maintenance 
expenditures and other building-specific attributes (Bossmann & Bahr, 2013). Based on the 
resulting findings the further target was to develop a new AMEV calculation method which 
might successfully budget maintenance expenditures of technical building facilities in Germany. 
Additional to that the development of a scientifically accepted calculation method also 
significantly strengthens the position of the maintenance experts in future budget negotiations. 
This is of great importance since a permanent lack of maintenance measures, due to exaggerated 
cost reduction, inevitably leads to defects in the technical building facilities and furthermore 
might evoke secondary damages that often add up to multiple costs of the original damage 
(Roetzel, 2001). 
 
2 METHODOLOGY 
The scientific study is based on quantitative research methods, especially the analysis of 
empirical maintenance data of an asset of 140 buildings owned by public institutions. The 
corresponding data was contributed by 14 universities, 5 cities and 2 federal institutions. The 
newly generated input was manually integrated into an Access data base. Although the manual 
integration of each single dataset in the data base is a rather time-consuming procedure, it allows 
a first and very effective plausibility check to identify obvious data errors. Following the rough 
plausibility checks further statistical tests like scatter plots, box-plots and additional checks on 
completeness in terms of an extensive data mining were conducted to secure the best data 
validity and reliability possible. Derived from the total of almost 10,000 maintenance costs 
related entries, numerous correlation and cluster analysis were conducted hereafter to identify the 
relevant influences and interdependencies on the average maintenance expenditures of technical 
building equipment. 
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3. CONCLUSIONS & OUTLOOK 
To develop the new AMEV budgeting method, the real data of 140 public buildings was 
collected. Based on the corresponding database the identification and weighting of different 
influencing factors on the maintenance of building facilities was successfully completed. In the 
focus of the study were amongst others the age and the operating time of the technical facilities 
as well as the number of full stories that proved to be of crucial relevance. Based on these results, 
specific weighting factors were determined and integrated in the new AMEV budgeting method. 
From a scientific point of view this can be regarded as a valuable improvement in terms of the 
knowledge considering the influences and interdependencies on maintenance costs. Nevertheless 
the total number of 140 buildings statistically covers a rather small research basis. Outliers 
therefore might have a significant impact on the results. Hence, there is a continuative need of 
further research activities to consecutively validate the presented results. In this connection it is 
also necessary to generally improve the quality and quantity of the data collection in public 
institutions, taking in mind that only 21 institutions were capable to deliver the corresponding 
information needed.  
The general function of the new AMEV calculation is based on the replacement value multiplied 
with an unchanging parameter representing the overall average maintenance costs. This 
calculation basis is extended by an additional correcting factor (consisting of different weighting 
factors) in order to take the identified relevant influences into account and consequently to 
improve the quality of the calculation outcome. Based on the real data it was therefore possible 
to form a transparent calculation method that might support the maintenance experts in practice 
and significantly strengthens their position in future budget negotiations. Furthermore it has been 
possible to develop an additional excel-based calculation tool to help the owners of large assets 
to easily and transparently define their adequate maintenance budget by their own. Yet the 
decisive structure and function of the new AMEV budgeting method as well as the additional 
excel-tool were not the subject matter of the paper at hand but will be covered by future 
contributions.  
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ABSTRACT 
 
Purpose. The objective of this paper is to construct an evidence matrix, which can be used to 
analyse the correlation between learning outcomes and design strategies.  
Theory. In this paper, a framework tool for a building briefing is presented as a potential 
solution to include Evidence-Based Design (EBD) in building design.  
Design/methodology/approach. The research process was divided into three phases, namely a 
literature review, a workshop and a constructed model for linking EBD and a briefing process for 
further testing. 
Findings. The main finding of this paper is that a building owner can utilize the presented 
evidence matrix to make key decisions in the building briefing phase regarding functional 
requirements and design parameters that support learning in the facilities. This article suggests 
that the EBD methodology can be implemented in the building briefing phase to support the 
benefits that the facility offers to its users. In the future, longitudinal and multidisciplinary 
studies are needed to assess the effects between EBD and briefing. 
Originality/Value. Learning environment design at its best can have a significant positive 
impact on learning outcomes. Paradoxically, practical tools are rare for building owners to 
systematically manage the building design process to capture these productivity benefits.  
 
KEYWORDS 
Briefing, Design Strategy, Evidence-Based Design, Learning Environment, Learning Outcome 

1. INTRODUCTION 

Learning environment facilities have a strong impact on the learning outcomes of students. For 
example, Barrett et al. (2013) argue that school design has a 25% impact on students’ learning 
rate. However, at the briefing phase of the construction management process, there is a lack of a 
systematic approach to link the building features and learning outcomes. Instead, the emphasis of 
briefing is often placed on standardized technical features and generalized user needs. 
Consequently, the utilization of research-based information on the documented benefits of 
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Several design solutions affect student well-being, i.e., impacts on the physical self, relating to 
discomfort as well as minor and major ailments. For instance, bad indoor air quality and 
importance of ventilation have been linked to poor well-being (Undin et al. 2003). According to 
Norbäck (2001), irritants and allergens decrease air quality and thus wellbeing. Thus, “fleecy” 
furnishing and open shelving should be avoided and the frequency of cleaning should be 
increased.  
Moreover, noise is a stress factor that will have a negative effect on students´ wellbeing. As a 
matter of fact, noise might increase blood pressure, which leads to helplessness in learning 
(Cohen et al. 1980). According to Stansfeld and Matheson (2003) predictability, control and 
judged necessity determine how annoying particular noises are for students. Furniture also has its 
role in the well-being that students perceive. According to Troussier (1999), students feel more 
comfortable in ergonomically designed furniture, thus it is likely to be correlated with perceived 
wellbeing.    
Student engagement 
Engagement refers to increased attention and decreased distracted or disruptive behaviour of 
students. A key factor for engagement is noise. However, the interactions between engagement 
and noise are complex. When a student is performing a high concentration task, for example, 
silent reading, external noises are very distracting (Shield and Dockrell 2004). Observations of 
teaching pauses have been studied and results show that noise bursts lead to significant (11%) 
reductions in teaching time (Rivlin and Weinstein 1984). 
A few studies have investigated the correlation between student participation and time on task 
and furnishing and classroom arrangement. A renovated room with soft furnishings and an aimed 
friendly and attractive feeling seemed to lead to increased student participation (Sommer and 
Olsen 1980). In a layout study, Galton et al. (1999) found that rows of desks (instead of, for 
example, pairs of desks) increased time on task and seemed to be appropriate for individual 
work. 
Matthews et al. (2011) studied social learning spaces and their potential impact on student 
engagement. The researchers conducted over a hundred informal interviews and found out that 
“social learning spaces can contribute to enhanced student engagement by fostering active 
learning, social interaction and belonging amongst tertiary students.” Such social places are often 
informal by their nature and represent something else than formal space types at school.  
Student attendance 
Earlier research has examined the correlation between student attendance (i.e., fewer instances of 
lateness or absenteeism) and facility condition, poor indoor air quality, and inadequate lighting. 
For instance, Durán-Narucki (2008) have studied the role of school attendance as a mediator of 
the relationship between facilities’ condition and student grades. The study showed empirical 
evidence that a poor school building correlates with student attendance, which led to decreased 
academic achievement. Rosén and Richardson (1999) linked poor air quality to absenteeism. 
They found that reducing the number of particles in the air resulted in reduced child absence. 
Hathaway (1992) argued that absenteeism and inadequate lighting correlate with each other. 
Affect 
In essence, affect is improvements in self-esteem for teachers and learners, increased self-esteem 
and identity and improvements in mood and motivation. Earlier studies have found that noises, 
the visual environment, ergonomically designed furniture and an open layout plan seem to be 
positively correlated with student affect. Lundquist et al. (2002) linked annoying noise to 
children’s level of mood in their study of the visual environment and concluded that it “affects a 
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learner´s ability to perceive visual stimuli and therefore affects [a] student´s mental attitude. In 
addition, Troussier (1999) found that students have a preference for ergonomically designed 
furniture. Rivlin and Rothenberg (1976) stressed that students wish to perceive some privacy, 
which challenges the advantages of open plan classrooms. 
User satisfaction 
Learning is no more only knowledge distribution where a lecturer distributes his/her knowledge 
in auditoriums. Learners are requiring more dynamic and interactive methods of learning 
(Poutanen 2012). To meet this requirement of interactivity, the physical facilities benefit from 
having different layout options so that a sufficient level of flexibility is achieved. “It has been 
discovered that users appreciate possibilities to control their environment and it increases user 
satisfaction” (Nenonen et al. 2013). 
Student behaviour 
Air quality, temperature and the school layout have been found to correlate with student 
behaviour. For example, Fisher (2001) and Schneider (2002) argue that air quality and 
temperature affect student behaviour. Moore (1986) claims that the layout arrangement of pre-
school environments affects children’s behaviour. Social cohesion is easier to achieve in a 
comfortable indoor environment because it does not cause e.g. tiredness. This also seems to 
imply that basic physical variables have to meet the minimal requirements before it is possible to 
change other requirements. 
Based on the reviewed literature, considerable evidence for correlations between indoor 
environment elements and specific learning outcomes exists. Table 1 sums up the findings and 
presents the evidence matrix of learning outcomes. The correlations are indicated by applying the 
method of Ulrich et al. (2008).  

Table 1. Relationships between design strategies and outcomes 
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Attainment **  ** ** **   * *   
Wellbeing **  **     *     
Engagement (Study commitment) **       * *  * 
Attendance *    *   *        
Affect   *     *  *    
User satisfaction           *  * 
Behaviour *           *    

* indicates that a relationship between a specific indoor element and a learning outcome was indicated, directly or 
indirectly, by a one empirical study reviewed in this report. 
 ** indicates that there is strong evidence (converging findings from multiple studies) that a specified indoor 
element improves a learning outcome. 
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3. UTILIZATION OF THE EVIDENCE MATRIX IN BRIEFING 

The evidence matrix (Table 1) can be utilized by building owners as a tool in the building 
briefing process. Both Pennanen and Koskela (2005) and Alexander et al. (2013) emphasize 
dialogue in briefing between owner, user and other stakeholders. The dialogue should include:  

1. User activity description 
2. Workplace requirement description 
3. Performance requirement description 
4. Use-of-resource description. 
 

These four steps can be both widened and deepened by applying the EBD process. In addition of 
functional requirements described as the user activity description also a functional requirements 
of the desired value-in-use for the user can be added to the brief. In addition of the design 
parameters of performance the brief can include EBD design parameters from the resulting 
evidence matrix. These two steps also include the seed for an evaluation of the outcome, which is 
not only based on evaluating the performance of the building but also on the evaluation 
outcomes of the performance of the users. This provides an approach that is closer to the 
usability appraisals developed in earlier studies (Alexander et al. 2013).  
Table 2 provides an example of an EBD application in the briefing process.  Building design is 
the next phase after briefing. The success of the design solution can be evaluated with the brief. 
For example, if the presented design solution achieves design parameters and constraints e.g. the 
requirement of workplace, performance, EBD, and use-of-resources in normal conditions, the 
design can be accepted. 

Table 2. Example of EBD and brief implementation 

Type Briefing 
phase 

Briefing 
content in 
the dialogue 

Role of Matrix  Example of values  

Functional 
requirements 

User activity 
description  

User vision 
User processes 

Setting a context for 
a learning 
environment project 

Classroom for 30 pupils 

Desired value 
in use for the 
user 

User goals for 
the value of 
the solution 

Providing examples 
and good practices 

Improved student attainment by 30% 
during the first 5 years of operation 

Design 
parameters 
and 
constraints 

Workplace 
requirement 
description 

User space 
needs 

Providing new 
insights for the 
learning 
environment, for 
example, use 
flexibility 

Classroom requires 45 m2 and the 
room must be divisible into 2 small 
work group spaces 

Performance 
requirement 
descriptions 

Technical 
solutions 

Setting a context to 
technical solutions 

Load 5 kN/m2  

Evidence-
Based 
requirements 
from the 
resulting 
evidence 
matrix 

Evidence-
based choices 

Providing 
recommendations 

Attainment (requirements): 

- Air quality level: CO2 level at 600 
ppm (Satish et al. 2012) and 

- Internal temperature level: 23 
Celsius degrees (Maula et al 2012) 

- Noise: Ambient noise levels under 
57 dBa (Haines et al 2001) 
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- Colour: Bright colours (Warm 
colour for senior grades and cool 
colours for junior grades) (Barret 
et al. 2013) 

- Lighting: High quality and 
quantity of the electrical lightings 
(Barret et al. 2013) 

- Day-lighting: Classrooms receive 
natural light from more than one 
direction (Barret et al. 2013) 

Use-of-
resource 
description 
 

Goals for 
evaluation of 
learning 
environments  

Basics for long-term 
and short-term 
evaluation  

The classroom will be in good use 
(utilization degree 70%), life-cycle 
costs of the classroom are 15 € / m2 / 
year. 
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4. DISCUSSION AND CONCLUSIONS 

Correlations between learning outcomes and design solutions can be identified in several studies. 
According to the literature, better learning outcomes can be gained through attainment, student 
well-being and personal fit, student engagement, student attendance, affect, user satisfaction, and 
student behaviour.  
The main finding of this paper is that the presented evidence matrix can be used by a building 
owner to set functional requirements and design parameters that support learning in facilities and 
to utilise EBD results during a building briefing phase in a more systematic way. This article 
suggests that EBD methodology can be implemented in a building briefing phase to support the 
benefits that the facility offers for its users.The presented briefing model is potentially valuable 
for building owners in all procurement models. For example, in a traditional design / bid / build 
model the brief can be utilized to monitor whether the design solution fulfils the design 
parameters. In the Design & Build model, the brief can be utilized to evaluate the design quality 
of tenderers’ offers. 
As the EBD results have been collected globally, the results of this paper in relation to the 
correlation matrix can potentially be generalised internationally. The correlation matrix was 
objectively constructed from the literature and, moreover, 16 industrial experts confirmed that 
the correlation matrix covers relevant aspects and literature. The briefing process is also 
potentially useful in other industries, for example in healthcare, as the construction management 
process is in general industry-neutral. 
The results of this paper are only suggestive and thus the briefing process needs further testing. 
In future, longitudinal studies are needed to evaluate the effects that the EBD-integrated briefing 
has on construction management and value-in-use. 
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Introduction 
RELATIONSHIP MANAGEMENT IN FM  
 
Keith Alexander 
Centre for Facilities Management, Manchester, UK  
 
 
Pioneering research by Coenen et al (2013), as part of the Added value of FM project, introduced 
and described the concept of the FM Value Network which takes a subjective perspective and 
focuses upon the relationships amongst key FM stakeholders.  The work proposes a demand 
perspective and considers client, customer and end user perceptions of value. The approach is 
consistent with the thinking that underpins the European standards in FM (EN 15221) and 
provides a conceptual foundation for considering a demand driven, service-oriented and user 
focused approach to FM. It introduces important concepts drawn from related fields such as 
services marketing, business economics and management and identifies an agenda for future 
research.  
 
Building on this work, Coenen has continued to focus on relationship management and upon 
business to business relationships between clients and service providers in particular. In the   
paper in this section, Coenen and Nwanna investigate how client value perception varies at different 
stages in the lifecycle of a relationship and identify drivers that are responsible for this. The 
findings highlight specific areas where clients’ trust and control perceptions vary. The authors 
propose that FM providers should focus on clients’ perceptions of value, rather than purely 
delivering the terms of the contract, in order to build client loyalty.  
 
Joint work presented at last year’s symposium in Prague (Coenen and Cui, 2013), has been developed 
further by Cui, in a study to adapt a model of buyer-seller relationships, with an emphasis on 
supplier performance evaluation in the field of FM. Cui’s paper presents the model and explores 
links with satisfaction and trust, as key constituents of relationship quality. The paper argues that 
measuring customer satisfaction allows a service provider to make strategic decisions in respect 
to resource allocation (i.e. which complaints to resolve) and strengthens customer relationships. 
 
Meerman’s paper also addresses the relationship between clients and providers and addresses the 
challenge of including customer satisfaction in the productivity measurement process in facilities 
management. The paper proposes ways in which service providers can integrate the 
measurement of customer satisfaction in their measurement processes.  
 
Recent marketing studies have suggested additional dimensions for investigation, for example 
commitment and control. Taken together, this research provides basis for further in-depth 
investigation in the study of relationship value and relationship quality in FM.  
 
References: 
 
Coenen, C., Alexander, K., and Kok, H. (2013), “Facility Management Value Dimensions from a 
Demand Perspective”, Journal of Facilities Management, 11, 4, 339-353. 
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phases and drivers of client value perceptions 

 
Christian Coenen and Paul Nwanna 
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ABSTRACT 

 
Purpose: The purpose of this paper is to identify FM client value perceptions as well as the key 
drivers of this B2B relationship.  
 
Design/methodology/approach: A literature search on relationship lifecycle and customer value 
is used to design semi-structured, in-depth group interviews with three large client organizations 
and their respective FM suppliers.  
 
Findings: Three key phases of a FM relationship lifecycle are identified and analysed. In 
addition, main drivers of relationship value along these different stages are characterized. These 
include hard and soft drivers during the initiation stage as well as pull-and-push drivers during 
the enhancement stage. Relationship dissolution can be triggered by problem-related or strategy-
related drivers. Along the relationship lifecycle, FM customers perceive varying degrees of trust 
and control toward the supplier.  
 
Originality/value: The research provides a case study of how client value perception varies 
along the relationship lifecycle stages and which drivers are responsible for this. The findings 
highlight specific areas where clients’ trust and control perceptions vary. FM providers need to 
create client loyalty by managing relationships professionally, rather than merely generating new 
clients. Thus, providers should focus on clients’ value perception, rather than purely delivering 
the contract.  

 

Keywords 

Relationship Lifecycle, Client, Value, Trust, Control 
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1 INTRODUCTION 

The focus on cost reduction and efficiency has pushed companies into long-term relationships 
with their suppliers. Few would question the idea that the quality of supplier-customer 
relationships accounts for a great amount of business success. In their 2012 RICS research paper, 
Ware and Carder justified the existence and relevance of strategic FM relationships by stating 
that, “the Head of Facilities is at the centre of a web of relationships, between the senior 
executives, SBUs, IT, HR, RE and (…) usually the service providers” (2012, p. 21). As Sarshar 
and Pitt (2009, p. 411) correctly noted, “FM is primarily about people and it is the people of the 
FM organizations that make or break customer relationships.” These relationships originate first 
with one party, mature over time and, after several years’ duration, may decline and finally 
terminate. During these various stages, the FM supplier co-creates different amounts of value 
with and for his customers. 

Despite overall awareness of these different stages, relationship lifecycle research is lacking. 
Earlier research in other non-FM fields has tended to view relationships as static, ignoring the 
dynamics that occur during the different stages (Dwyer et al., 1987; Eggert et al., 2006). 
Additionally, Liljander and Strandvik (1995) stated that the dominant view regarding B2B 
exchange has been static. Liljander and Strandvik further propose that unfolding the static 
service quality rating within a time duration would highlight the processes by which quality is 
developed, maintained, and lost; the authors note that such an approach would lead to 
recognizing customers as an “investment object” and good relationships as a “potential for 
profitability”.  

As mentioned above, relationship management and value has been a focus in other disciplines, 
such as marketing and services management, while only recently, the FM field discovered this 
research topic (Coenen et al., 2012; Cui, 2013; Coenen and Cui, 2013). Hence, further research is 
needed for a better understanding of how FM customers view value creation across the entire 
relationship lifecycle. As stated in EN 15221-1 (2006), the FM customer category can be split 
into three levels: clients at the strategic level, customers at the tactical level, and end users at the 
operational level. This research solely takes the perspective of the client, hence the strategic 
perspective.  

The aim of this paper is to identify the nature of client value perceptions as well as the key 
drivers within the various stages of B2B relationships in FM. Using a case study approach, field 
data is derived from different client organizations and FM service providers that have dyadic 
relationships. Based on interviewing and literature research, the main steps of an FM relationship 
lifecycle are identified and analysed. In addition, the main relationship value drivers along these 
different stages are characterized with implications for research and practice.  

 

2 CONCEPTUAL BACKGROUND OF VALUE DURING B2B RELATIONSHIP 
LIFECYCLE 

 
2.1  Value, Satisfaction, Trust and Commitment in B2B Relationships  
 
As Grönroos (2011) pointed out, value co-creation is often discussed on a philosophical level. 
Basically, value is the trade-off between what one benefits and what one sacrifices (Zeithaml, 
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1988; Sánchez-Fernández & Iniesta-Bonilla, 2007). Benefits are what the customer seeks to buy, 
whereas sacrifices, according to Berry (2009), have both a monetary component (economic 
costs) and a non-monetary component (for example, inconvenience or time invested). For 
customers, value means that they feel better off than before after having been provided with 
resources or interactive processes (Grönroos, 2008). Delivering superior value entails 
maximizing benefits and minimizing sacrifices for customers in their supplier relationship 
(Coenen et al., 2013). 

Similar to value, the concepts of satisfaction, trust, and commitment have been identified in 
various marketing studies as essential determinants of long-term buyer-seller relationships 
(Dwyer et al., 1987; Moorman et al., 1992; Gundlach et al., 1995; Mishra, 2000; Dash et al., 
2007). Satisfaction and trust have been identified as key relationship commitment drivers 
(Mishra, 2000). Teas (1994) claimed that satisfaction cannot validate a relationship by itself 
since there are possibilities that one could look only at the satisfaction derived from recent 
experiences. Dash et al. (2007) noted that satisfaction and trust increases as the relationship 
environment between both parties progresses and defined trust as, “one party’s belief that its 
needs will be fulfilled in the future by the actions undertaken by the other party” (2007, p. 5). 
Dash et al. further state that trust is an essential relationship “building block”, and stress that 
business partners allocating resources to build a relationship over a period of time expect that 
trust should be the major emotional aspect for both parties.  

Commitment in relationships generally shows that both parties value its importance and are 
willing to ensure it lasts over a long period of time (Gundlach et al. 1995; Wilson, 1995). 
Commitment is defined as, “an implicit or explicit pledge of relational continuity between 
exchange partners” (Dwyer et al., 1987, p. 19) and the authors emphasise that commitment 
indicates the readiness to make short-term sacrifices in order to obtain long-term benefits. 
Moorman et al. (1992) stressed commitment as an enduring desire to maintain “value 
relationship”.  

Since it can be assumed that an FM client’s value perception, satisfaction, trust and commitment 
are not static or permanent during the entire life cycle of the relationship, the next paragraph 
introduces the different stages of buyer-seller relationships.  

 
2.2 Generic lifecycle stages in a B2B setting 
 
While considerable research has focused on relationship management and value in general, only 
a limited amount of research takes a holistic view at the lifecycle of the entire B2B relationship 
duration (Eggert et al., 2006; Jap and Anderson, 2007). In addition, much relationship dynamic 
research is mainly conceptual in nature (Wilson, 1995, Wilson and Jantrania, 1996).  

Some of the few publications that deal with relationship dynamics date back to the late 1980s. In 
their research from 1987,Dwyer and his colleagues. describe the theory in which both parties 
build a relationship in a sequence of steps until they get to a level of commitment or dissolve the 
relationship, offered a stage model as shown in Figure 1.  
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Figure 1: Relationship development process (similar to Dwyer et al., 1987, p. 21). 

Shared values and governance structures 
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current exchange partner, rather 
than from an alternative partner. 

4. Contractual mechanisms 
and/or shared value systems 
ensure sustained inter-
dependencies. Mutual inputs 
are significant and consistent. 
Partners resolve conflicts and 
adapt. 0 0

 
Dwyer et al.’s relationship development model highlighted primary transitions and phase 
characteristics to explain that awareness is a unilateral, pre-exchange process and that mutual 
considerations and dyadic interactions initiate exploration, which is mainly a relationship testing 
period. Continual exchange may reflect an extended testing period. The exchange association is 
easily terminated at this stage and the relationship might end before really starting. However, if 
the parties effectively communicate, negotiate roles reflecting fair contributions from both sides, 
and form expectations for promising future interactions, the relationship enters into the 
expansion stage. The five sub-processes shown in Figure 1 support a new path of deepening the 
expansion phase interdependence. As Dwyer et al. further explained, the commitment phase then 
supports high mutual dependence by defining the exchange relation with value structures and 
contractual mechanisms that ensure durability. Ford et al. (1998) noted that any party’s action 
that leads to higher cost perception or lesser reward, and therefore less relationship value, could 
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working with smaller samples to understand a particular situation, as well as to augment and 
validate information obtained from other sources. Laforest (2009) further stated that semi-
structured interviews provide access to “perceptions and opinions”, which are very useful for 
gaining insight into a particular study subject.  

As can be observed in Table 1, the dyadic interviewees have had a notable relationship 
experience with each other (between 8–15 years).  

 

 

 

 
 

 

Table 1: Overview of interviewees and relationship duration 

Interview   
Reference 

Interviewee  
Role 

Interviewee  
Position 

Duration  
of Relationship 

1A Client Head of Shared Services 
11 years 

1B FM Service Provider Key Account Manager 
 

2C Client Vice President 
15 years 

2D FM Service Provider Key Account Manager 
 

3E Client Chief Financial Officer (CFO) 
8 years 

3F FM Service Provider Key Account Manager 
 

Since the main data source was audio-recorded group interviews, analysis consisted of 
examining, categorizing, structuring or, in some cases, reorganizing the transcribed data.  

 

4 RESULTS 

Based on the above model by Dwyer et al. (1987), the interviews identified three key stages and 
certain drivers. The following excerpts present evidence regarding FM client’s value perception 
along these stages. The presented results reflect only the client’s perspective and leave out the 
provider’s side, because the main focus of this research is the client’s point of view. It can be 
stated that during the interviews, the FM providers mostly agreed to the statements of their 
respective clients. This section only describes the pure results without analyzing them. The 
corresponding analysis is provided in the discussion section.  

 

4.1  Relationship Stages   









13th EuroFM Research Symposium EFMC 2014
 

  186 

promised services. Besides these active factors, certain passive pull factors can enhance the 
relationship. If, for example, the expected monetary and non-monetary costs of switching the FM 
supplier exceed the expected benefits, the client will most probably stay in the current 
relationship, despite not being fully satisfied. As described in Figure 1, this phenomenon might 
very well increase as the parties’ mutual dependency grows during the course of the relationship. 
Thus, for enhancing long-term relationships, expected switching costs should exceed perceived 
retention costs. This rule of thumb does not apply only to the client’s perspective, but also to the 
FM provider’s perspective, because both parties strive for reaching economic goals.  

At any time during both of the above-described relationship phases, reasons for termination and 
dissolution can appear. These problem-related drivers might include vaguely specified 
expectations that lead to dissatisfaction, broken promises with regard to supplier performance or 
costs, or a lack of communication between the two parties. In addition, there are also dissolution 
drivers that originate in strategic changes. Strategy-related drivers, for example, a geographic or 
functional expansion of the client’s core business, merger with other organizations or insourcing 
of formerly outsourced services, might lead to termination of the supplier relationship, because 
the FM provider is not able to match the client’s strategic scope. The above-described insights 
are visualized in Figure 3.  

 

 

 

 

Figure 3: Relationship lifecycle stages and drivers 

Relationship
Initiation 

(Awareness/Exploration)

Hard Drivers

Relationship 
Enhancement
(Expansion/Commitment)

Soft Drivers Push Drivers Pull Drivers

Relationship Dissolution 

Problem Drivers Strategy Drivers

 
Analysing the interview data shows that the client’s subjective trust and control perception varies 
along the lifecycle stages. This phenomenon is described in detail in the next paragraph. 

 

5.2 Client’s Trust and Control Perception within the Relationship Lifecycle 
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At the initiation phase, the client perceives more need for communication and perceived control 
to counteract the potential high risk at this stage of the relationship. Thus, service providers are 
well advised to react to the client’s perceived risk by establishing an effective and consistent 
culture of communication and offering the client a high degree of perceived process control 
through, for example, introducing recurring rituals, such as meetings or status quo information 
exchanges with relevant stakeholders. By doing so, the client most likely experiences a better 
understanding of his needs, improved opportunities for process and outcome adaptations, as well 
as better chances to co-create value.  

During the enhancement stage, the perceived risk on the client’s side will most probably 
decrease and trust will replace the control function. At this stage, clients may perceive a high 
degree of supplier value because the benefits surmount the relationship’s sacrifices. By now, 
trust plays a crucial role for both relationship parties, because the client needs trust in the 
supplier to reduce control costs. On the other side, the supplier needs trust to be able to improve 
and innovate with regard to service design, cost optimization, and process innovation.  

If the dissolution of the relationship is based on supplier problem drivers, as explained in the 
preceding chapter, the perceived value will most probably decrease, because the monetary and 
non-monetary control costs will increase toward the potential termination of the relationship. In 
the alternative case, that the dissolution is not initiated by problem drivers, but by strategy 
drivers, the degree of perceived value and trust from the client’s perspective can still be 
considerably high. In this case, the termination of the relationship is mainly based on a lack of 
strategic fit of the involved parties, rather than on satisfaction-related issues with the contract.  

 
5.3 Limitations and Future Research 

Among the study’s limitations is the case study approach. As with any case study, the sample 
size is limited. The three client organizations were industrial engineering and financial services 
organizations and they may not represent the views of other industries. Additionally, 
investigations on customer’s perceptions on a tactical level as well as on an operational level 
(FM end users) might provide some more insight into FM relationship lifecycles.   

With regard to future research in this field, there are various opportunities that promise 
interesting insights. First, relationship lifecycle stages in FM can be further examined by using 
the presented results to validate the findings with the help of a bigger sample size. This approach 
would offer opportunities to include data from other industries, as well as from distinctive 
customer types (client/customer/user), and other national and cultural backgrounds. It can, for 
example, be assumed that relationship practices in Europe may vary significantly from practices 
in Asia, Africa or the Americas. Second, the interplay between trust and control within the 
different FM relationship lifecycle stages needs further exploration. Psychological contract 
models might be of help exploring this field in depth. Third, reasons for retaining or terminating 
the relationship with FM suppliers have to be looked at more closely. The trade-off between 
switching and retention costs promises to be an interesting research field from both perspectives: 
FM clients and FM suppliers.   
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6 CONCLUSION  

The purpose of this paper was to identify FM client value perceptions as well as the key drivers 
of this B2B relationship. In this research we were able to detect three different main stages of the 
relationship lifecycle: initiation (sub-stages: awareness and exploration), enhancement (sub-
stages: expansion and commitment), and dissolution. During these stages, the value perception of 
the client is determined by various drivers (hard, soft, pull, push, problem, and strategy).  

As can be seen from these insights, in FM, value co-creation and relationship management are 
intertwined. The opportunities for FM suppliers to engage with their client’s value creation call 
for a professional and client-centric relationship management approach. As one of our 
interviewees stated, “the relationship is like an actual marriage and the do’s and don’ts are like 
those in an actual marriage: I would recommend the provider to stick to the promise he made 
(…) be honest, trustful and create partnership with the customer.” Only FM providers who are 
able to not only manage the agreed services and therefore support the primary activities, but also 
have expertise about efficient and successful relationship management with their customers will 
be able to outperform their competitors in a sustainable way.  
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beneficial to overall return on relationships if customers understand how to build and manage a 
portfolio of supplier relationships (Gummesson, 2002; Johnson & Selnes, 2004) 
Facility management (FM) provides supportive services to core businesses for companies (CEN, 
2006), such as infrastructure maintenance, equipment maintenance, catering, etc. Facing the 
challenge to maximize business productivity and to reduce costs, companies (especially large 
size organizations) increasingly consider outsourcing non-core activities – FM (Maechling & 
Bredeson, 2005). Business relationship is thereby established between the customer companies 
and FM service suppliers. 
In the FM research field, business relationship is increasingly considered as an important 
research topic by academics. For example, dimensions of relationship value have been 
investigated and measured (Coenen & Cui, 2013). The current research aimed to adapt a model 
of buyer-seller relationship with an emphasis on supplier performance evaluation in the field of 
FM. The model was examined to explore the construct’s links with key constituents of 
relationship quality: satisfaction and trust. 
 
2 LITERATURE REVIEW 
Facility management and key relationships 
CEN (2006) defines facility management as “integration of processes within an organization to 
maintain and develop the agreed services which support and improve the effectiveness of its 
primary activities.” From the organization’s point of view, there are three key stakeholders: 
clients, customers and end users (CEN, 2006). Therefore, the key relationships are the 
relationships between these three key stakeholders and FM suppliers.  
CEN (2006, p. 5) defines client as “organization that specifies needs and procures facility 
services by means of an FM agreement”; it defines customer as “organizational unit that 
specifies and orders the delivery of facility services within the conditions of an FM agreement”. 
However, in business relationships with external FM suppliers, the roles of client and customer 
overlap, since both of them influence the buyer-seller relationship by specifying the needs and 
contacting the suppliers. Furthermore, in reality, the client and the customer are the same person 
in many companies, since there are no organizational units. Because this research focused on 
business buyer-seller relationships in FM. Customer is used in this research as a general term, 
meaning organization or organizational units, or people from demand side and who has 
influential position in selecting FM suppliers and who can assess the relationship with the 
supplier. 
CEN (2006, p. 8) defines the FM service provider as “the organization that is responsible for the 
delivery of one or more facility services”; and defined supplier as “the provider of a facility 
service or a product”. To reduce the complexity, this research uses supplier (a general term) as 
the external organization from supply side, who provides the customer with one or more facility 
services or products. 
Relationship value 
Relationship value has always been the fundamental base for all marketing activities (Holbrook, 
1994). Market exchanges happen because all parties involved expect benefits after the exchange 
(Ulaga & Eggert, 2006). The higher the value received, the stronger the motivation to sustain the 
business relationship.  
Because the present study aimed to investigate from customers’ perspective, customer-perceived 
relationship value was the focus. According to Zeithaml (1988), customer value can be defined 
as the trade-off between the benefits (“what you get”) and the sacrifices (“what you give”). 
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Ulaga and Eggert (2006) expanded the definition: “trade-off between the benefits and the costs 
perceived in the supplier’s core offering, in the sourcing process, and at the level of a customer’s 
operations, taking into consideration the available alternative supplier relationships”. 
Although customer-perceived value has been conceptualized under different assumption and 
perspectives, four general characteristics can be summarized: 

(1) Value is a subjective concept (Kortge & Okonkwo, 1993). 
(2) It is conceptualized as a trade-off between benefits and sacrifices (Zeithaml, 1988). 
(3) Benefits and sacrifices can be multifaceted (Grisaffe & Kumar, 1988). 
(4) Value perceptions are relative to competition (Gale, 1994). 

Relationship quality 
According to Bruhn (2002), relationship quality stands for the customer’s perception of the 
relationship and is defined as the ability of the supplier to fulfil the customer’s relational needs. 
Relationship quality is typically conceptualized as a higher-order construct, which is comprised 
several positive relationship outcomes that reflect the overall strength of a relationship (Smith, 
1998). For example, Crosby et al. (1990) and Wray et al. (1994) suggested relationship quality 
should be composed of at least two aspects: trust and satisfaction. 
Trust 
Trust is one of the most widely accepted concepts in relationship marketing (e.g. Dwyer et al., 
1987; Ganesan, 1994). According to Morgan & Hunt( 1994), trust means having confidence in 
the reliability and integrity of an exchange partner and a willingness to rely on this confidence. 
Trust is thought to be a building block or foundation for satisfactory interactions (Wilson, 1995). 
Satisfaction 
Customer satisfaction is widely accepted by researchers as a strong predictor for long-term 
business relationships (Ulaga & Eggert, 2006). Satisfaction is the emotional state that occurs in 
response to an evaluation of interaction experiences in relations to alternatives (Westbrook & 
Oliver, 1981). It serves to strengthen bonds of trust. 
Quality and value are distinct constructs (Iacobucci et al., 1995; Ostrom & Iacobucci, 1995); 
however, they have some common characteristics that make them hard to distinguish (McDougal 
& Levesque, 2000). Customers subjectively evaluate performance atributes based on a set of 
standards they observe when developing judgements on quality (Spreng & Mackoy, 1996). 
Similar to this, the perceived value of various alternatives is evaluated relative to a multi-atribute 
reference point (Powers & Dawn, 2008). According to (Ulaga & Eggert, 2006), relationship 
value is an antecedent to relationship quality. They found out that relationship value is positively 
correlated with relationship quality and directly affects satisfaction and trust. Satisfaction 
positively affects trust. The research therefore developed two hypotheses: 
 H1: Relationship value positively affects relationship quality. 
 H2: Greater satisfaction leads to greater trust. 
The research adapted a model of relationship quality and examined the two hypotheses in the FM 
field (see section 4). 
 
3 METHODOLOGY 
Sampling procedure 
Several steps were taken to develop the survey instrument. In a first step, depth-interviews were 
conducted with six senior-level facility managers from different international companies in 
eastern Switzerland. The participating companies were active in various industries, such as 
pharmaceutical, agriculture and financial service. They purchased various FM services from 
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external suppliers. The participants had a direct relationship with their FM suppliers and an 
average 10 years’ experience in this kind of business relationship. The interviews lasted from 60 
to 90 minutes. 
In a second step, construct definitions and a list of items addressing each constructs’ underlying 
dimensions were developed based on the analysis of previous interviews and a review of existing 
literature.  
In a third step, a questionnaire prototype was developed. The survey instrument comprised three 
parts. In the first part, participants were asked to provide general information about their 
companies. The second part contained items for evaluating the relationship constructs. All items 
used seven-point rating-scales (1 = “strongly disagree “; 7 = “strongly agree”). In the third part, 
participants were invited to respond to a set of questions describing themselves and the supplier 
relationship. Finally, the prototype was submitted to three facility managers to ensure that 
respondents correctly understand the directions and questions in the questionnaire. 
The online questionnaire was sent to companies in Denmark, Germany, the UK and Switzerland 
that outsourced FM services. The participants were selected from members of IFMA, FM 
Alumni Switzerland, CFM Denmark, and personal contacts. The questionnaire targeted on senior 
level FM customers in order to have high validity and reliability in the result. It required the 
person “who has the direct relationship with the FM supplier and can assess their relationship” to 
answer the questionnaire. Some people, who wanted to participate the survey; however, they 
didn’t fulfil the requirement, they had to leave it. This requirement filtered out a large number of 
respondents (this affected the response rate).  
Overall, 478 e-mails with the online questionnaire were sent to targeted participants. Within six 
weeks, 60 respondents completed the questionnaire (response rate: 12.55%).  
Sample and respondent characteristics 
From the returned questionnaire, six responses came from Denmark, three from Germany, two 
from the UK, 47 from Switzerland and two from other countries. The respondents were from 
different industries and held senior positions in their companies. They had an average of eight 
years’ experience in this position and an average of 6.9 years in a relationship with their FM 
suppliers.  
All 60 respondents were taken into the quantitative analysis, although 11 of them from other 
countries. Because they were all European countries and the 11 companies are international; 
most of them have branch offices in Switzerland. 
 
4 ANALYSIS AND RESULTS 
For initial exploratory analysis, several steps were taken to assess the reliability, validity, and 
dimensionality of the relationship constructs. After that, the conceptualized model of relationship 
quality in FM was measured and visualized. The analysis used SPSS (statistical analysis), 
AMOS and SmartPLS 2.0. software. AMOS enables researchers to specify, estimate, assess and 
present models to how hypothesized relationships among variables. Models can be established 
and analyzed in SmartPLS 2.0. The software accurately deals with regression analysis between 
variables. Table 1 shows the items and formulations for the relationship quality model. 
 Table 1 Items and Formulations 

Item Item formulation 

Relationship 
value 1 

Compared to the price we pay, we get reasonable quality from our current 
FM supplier. 
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Satisfaction2 0.94 41.84
Satisfaction3 0.90 31.97
Trust1 0.81 12.96 65% 0.74 
Trust2 0.76 5.50
Trust3 0.84 7.32

    Note: satisfaction0* is recoded from satisfaction1 by SPSS. 
 
Correlations between items of relationship value, satisfaction and trust were computed using the 
Pearson correlation analysis (SPSS). This analysis is to verify the convergent and discriminant 
validity. Table 4 shows the correlations between the individual items. 
 
 
 
 
 

Table 4 Pearson Correlations between Items in Relationship Quality Construct 

Construct 1 2 3 4 5 6 7 8 

1 Relationship value1   
2 Relationship value2 0.89   
3 Relationship value3 0.47 0.47   
4 Satisfaction0* 0.62 0.66 0.35   
5 Satisfaction2 0.73 0.76 0.52 0.64   
6 Satisfaction3 0.70 0.77 0.52 0.56 0.79   
7 Trust1 0.71 0.70 0.37 0.47 0.74 0.62  
8 Trust2 0.40 0.40 0.41 0.16 0.40 0.40 0.30 
9 Trust3 0.38 0.47 0.39 0.28 0.49 0.39 0.43 0.74

   Note: satisfaction0* is recoded from satisfaction1 by SPSS. 
   Correlations are between the items of relationship quality; minimum significance of 
correlation is 0.05 (2-tailed). 

 
Estimation of measurement and structural models more rigorously assessed validity of constructs 
in the relationship quality was analyzed by AMOS. Table 5 shows the information for judgment 
of convergent validity of relationship value, satisfaction and trust. The first column indicates the 
paths in the measurement model corresponding to the paths showed in Figure 1. The next 
columns show the covariance and its standard error for each path. The critical ratio that follows 
these is the ratio of the covariance to the standard error. The “p-value” then gives the probability 
of such a “critical ratio” occurring. The last column provides the correlation between the 
constructs as generated in AMOS. The information in table 5 shows that the variances for the 
paths from the relationship quality construct are all significant at p < 0.05, and they correlate at 
greater than 0.5 with each other. There are good indications of convergent validity of the 
construct in relationship quality. 
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perceive that they are considered as important. Consequently, they will have the confidence of 
their suppliers. 
As the relationship value is an antecedent to relationship quality, the more benefits customers 
can achieve from the relationship, the better quality of the relationship they will perceive. The 
customer perceived relationship value can increase their satisfaction and trust on the FM 
suppliers. If the customers are satisfied with the relationships, they will also trust their FM 
suppliers.  
 
 
Further research 
This research provides basis for further in-depth investigation in the study of relationship value 
and relationship quality in FM. The model of relationship quality (Figure 1) comprises 
satisfaction and trust. Recent marketing studies construct the model with also commitment (e.g. 
Smith, 1998; Ulaga & Eggert, 2006). Therefore, a next step could include commitment in the 
model to test the correlations. 
In this research, how does relationship value affect relationship quality and how does 
satisfaction infuence trust  were examined (see the two hypothesis and the model). Further 
research could analyse the other affect direction to analyse whether relationship quality 
positively affects relationship value, and whether greater trust leads to greater satisfaction. 
It might be also interesting to analyse the outcome of the relationship quality to see whether FM 
customers would like to enlarge the scale of outsourced FM services or tend to change the 
current suppliers. For example, adding  expansion and leave in the relationship quality model to 
analyse the corelation between the relatioship quality (satisfaction and trust) and the outcome 
(expansion and leave). 
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will be incomplete and not fulfill its initial purpose: control (e.g. Anderson et al., 1997; Drucker, 
1954). 
This paper aims to contribute to addressing the above mentioned challenge by integrating the 
‘customer satisfaction component’ in the productivity measurement process. We will set out the 
challenges in productivity measurement in the service industry, as well as the complexity of 
customer satisfaction measurement which includes selecting the right measures (e.g. Net 
Promoter Score, SERVQUAL) and understanding their importance as well as the influence of the 
customer lifetime value (CLV) on the productivity measurement and cost reduction. To achieve 
this, theory on both productivity and customer satisfaction measurement is combined with the 
results of two focus groups, resulting in a modified SPMM.  
 
2 THEORY 
This chapter provides the results of a literature review on the two parent theories involved in this 
research, namely productivity measurement and customer satisfaction. More precisely, the 
following section will provide a foundation for measuring productivity and presents the SPMM 
by Bernhold et al. (2012). The subsequent section details the concept of customer satisfaction as 
well as different approaches related to its measurement (e.g. customer retention, NPS and 
SERVQUAL) 
2.1  Productivity measurement 
The economic definition of the classical productivity term refers to the measurement of 
production factors and the determination of the relationship between production results and used 
resources (Dellmann & Pedell, 1994). According to this definition productivity is to be 
understood as a quantitative yield of the transformation process based on the ratio of process 
output and input (Sink, 1985). The productivity ratio is thus an indicator for assessing and 
monitoring the company’s performance based on its production processes (Corsten & Gössinger, 
2009). It is used in order to identify poor production processes, which contain a sub-optimal use 
of resources, and to replace those with alternatives that lead to better economic results (Dellmann 
&  Pedell, 1994). 
Productivity measurement of services is closely related to the classical understanding of 
productivity, though transferring the concept from manufacturing industry to services remains 
difficult due to the different characteristics of goods and services (Baumgärtner & Bienzeisler, 
2006; Grönroos & Ojasalo, 2004,; Johnston & Jones, 2004). Another challenge for the 
development of a service productivity concept and the design of a consistent measurement model 
is the distinction between services (Bernhold, 2010; Corsten & Gössinger, 2007). Services have 
very heterogeneous characteristics, making it difficult to identify the significant productivity 
factors and their specifications (Baumgärtner & Bienzeisler, 2006). But in general service 
productivity is mostly seen as the classical input-output relation which is added by further 
service quality dimensions referring to the achievement of a particular service aim. (Grönroos & 
Ojasalo, 2004; Johnston & Jones, 2004) 
Service productivity in FM can be measured by using the SPMM by Bernhold et al. (2012). In 
transferring the SPMM into a process model, the input as internal production factors is first pre-
combined by the service provider and then transferred to the primary service output. After the 
delivery of services a quality check is following referring to the assessment of the product-
related technical quality. This can be done internally by the service provider in counting and 
assessing quality gaps or externally by customers measured in incoming complaints. The latter is 
divided into a technical quality assessment based on the number of complaints which refer to 
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place. While the lecturer has actively influenced the Student Group by giving feedback to their 
individual questions, his primary role was to moderate each focus group meeting and transfer the 
results from the Student Group to the Academic Group and vice versa. 

4 RESULTS  

Both the Student as well as the Academic Group used the SPMM by Bernhold et al. (2012) as a 
starting point, and have identified central concepts in customer satisfaction research (see section 
2.2.) and combined these in order to further advance the SPMM by integrating a customer 
satisfaction perspective. This section presents the two main results from the research, namely the 
extended SPMM (figure 4 and 5) and a two-step measurement approach for surveying customer 
satisfaction amongst FM customers. 
4.1 The extended SPMM 
The original SPMM, concentrates solely on the financial aspects of reclamation and complaints 
and resolving these based on a customer rating. The diagram has been adjusted by adding a 
‘customer satisfaction measurement’ pathway. The measurement of customer satisfaction makes 
an indirect contribution to the monetary output (i.e. increase of revenue through customer 
retention), and indirectly reduces the monetary input (i.e. reduction of costs through efficient 
management of complaints). Through improving customer retention, and decreasing a negative 
NPS, future input (through customer acquisition and positive marketing) is reduced or can be 
spent more effectively.  
The process itself has been extended through surveying important customers (based on CLV as 
the customer rating factor in the SPMM), and customers whose complaints have been resolved 
(which includes all customers). The focus groups vouched for excluding customers whose 
complaints have not been resolved. As not every complaint will be resolved (depending on the 
complaint and the CLV), surveying those customers whose complaints have not been resolved, 
does not serve a clear purpose from a practical perspective.  
The results of the surveys are included in the analysis stage, and result in a quality index as well 
as a NPS index which will then be included in the productivity calculation. Both indexes can 
affect the productivity, e.g. a low quality perception might make the customer leaving, or a low 
NPS index might result in negative Word of Mouth (WOM). On the contrary, a high NPS might 
result in recommendations of the service to potential new customers, which can be considered as 
a positive output in the “input-output relation” (section 2.1). 
4.2 Measurement approach 
As surveying customers can be an expensive procedure, a two-step surveying method is 
suggested with at first solely surveying the NPS of the customer to measure the level of WOM. 
Respondents with a positive WOM will not be further surveyed, however the remaining 
respondents will be further analyzed using the SERVQUAL method.  
As in the industry of FM similar services are provided on a daily basis, a survey after each 
service provision will result in extensive costs and/or time for the provider as well as for the 
client. Therefore only important customers (from the provider’s perspective) and complaintives 
will be surveyed measuring their perspective on the service provider and measuring their 
customer advocacy towards the service provider. According to the variant stakeholders in FM it 
is important to differentiate between respondents during the measurement of customer 
satisfaction: practitioners of the German FM sector remarked within a workshop where the 
extended SPMM has been presented, that this measurement approach should be addressed either 
to principals or user of buildings, depending on the survey and announced information scope.
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Introduction 
FACILITIES INFORMATION MANAGEMENT SYSTEMS (FIMS) 

  
 

Prof. Dr. Torben Bernhold 
Fachhochschule Münster 

 
Creating and operating a sustainable built environment based on resource efficiency and 
ecological design is one of the major challenges in Facility Management. Therefore professionals 
generally seek to find a balance between the impact that buildings have on the environment, the 
benefit that buildings bring to society and the economic costs for owners/occupiers. One step to 
achieve the objective is to develop whole-life performance models that draw information from 
building performance monitoring systems linked to integrated databases that allow a building to 
be managed in a sustainable manner (Carbonari). In this context the University of Greenwich, the 
research project ArcoFaMa and the research project FMstar focus on Facilities Information 
Management Systems.  
 
The University of Greenwich uses Building Information Modelling (BIM) to support the 
sustainable facilities management of a multiuse commercial building. Currently BIM is not 
generally used in FM, but a lot of facility managers already see its potentials in making FM more 
efficient. The benefits of BIM are multifaceted, e.g. the function of a digital model is very useful. 
It contains an accurate representation of the building "as-built" and includes all the associated 
design, installation, commissioning, certification, operation, and management documentation to 
enable better maintenance management decisions. Moreover, if the BIM also gathers information 
of the building operation it is useful for facilities managers to understand the building structures. 
It also gives the opportunity to develop and test alternatives of operational interventions through 
intelligent modelling applications. (Carbonari)  
 
The project AcroFaMa studies the usage of geografic data (GIS) and BIM in FM, which contains 
significant economic benefits regarding various fields, e.g. in maintenance planning of technical 
property management. It can be used for previous analysis to avoid risks of disasters due to exact 
knowledge of geographic positions. The main objective of ArcoFaMa is to enable an easy-to-use 
integrated data processing of geographic data linked with multiple data sources, especially a 
standard Computer Aided Facility Management (CAFM) system. (Kraemer) 
 
The project FMstar highlights the access to data via mobile devices, which enable the efficient 
support of maintenance and approval processes in FM. The project contains the development of 
concepts and technologies for semantic modelling and linking of distributed life cycle data of 
industrial properties and their flexible and context-based presentation on mobile devices through 
Augmented Reality (AR). The project focuses on a mobile information system interacting with a 
FM-technician and the reduction of complexity to achieve a higher reactivity. The relevance is 
the determining criterion for the selection of provided information. Consequently, the interaction 
between the user and the system should be reduced to a minimum. This can be achieved by an 
automatic capturing of context information and its AR-based provision. (Götze) 
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from commercial buildings by 2050 will have to come primarily from extensive fabric retrofits to 
existing buildings; through more efficient operation of buildings; or a combination of both. This 
paper will focus on the improving the operational performance of commercial buildings. 
 
The performance of many buildings in use does not match their design expectations. Whilst 
some of the problems may be associated with poor commissioning or inappropriate design, 
others are attributed to a lack of understanding of how people actually use the buildings they 
occupy (Zieler et al, 2014) or the links between organisational structure, occupant behaviour and 
the energy-efficient design strategy (Christina et al, 2014). A study of green buildings in New 
Zealand identified the importance of the facilities manager in setting energy performance 
strategies and the need for improved operational level management tools to ensure the building’s 
energy-efficient performance in use (Zieler et al, 2014). This paper will examine the extent to 
which building information modelling (BIM) can provide the platform for the development of 
improved facilities management models and tools.  
 
Currently BIM comprise a set of tools that allow the implications of alternative building 
solutions to be evaluated prior to their adoption. The system effectively comprises a virtual 
model of a building which designers, constructors and clients can manipulate to explore a wider 
range of design solutions beyond those that would typically be available through CAD alone. 
Whilst BIM is currently being used at the design and construction phase of the building life cycle 
it has the potential to transform building operation and management through the provision of real 
time feedback on the performance of the building in use. Further, if building user attributes can 
be integrated into the BIM system this will allow occupant behaviour to be modelled in a way 
that informs facilities management solutions. 
 
This paper summarizes the initial phase of a study of how BIM could be used by facilities 
manager to operate buildings in more a sustainable way. The paper presents an analysis of the 
literature and identifies theoretical relationships between facilities management, sustainability 
and BIM. The paper also highlights potential barriers to BIM implementation and presents the 
findings from a small questionnaire survey that examined attitudes towards BIM amongst 
facilities managers. The paper suggests that BIM could become an enabling tool which facilities 
managers could use to support the sustainable management of buildings 
 
2.  SUSTAINABLE BUILDINGS 
 
Whilst there are numerous definitions of sustainability development, most of them embody the 
concept offered by Brundtland (1987) that “Sustainable development is development that meets 
the needs of the present without compromising the ability of future generations to meet their own 
needs”. In applying this principle built environment professionals generally seek to find a 
balance between the impact a building has on the environment, the benefit that the building 
brings to society and the economic cost to the owner/occupier. To this end the Counseil 
International du Batiment (CIB) defined the goal of sustainable construction as “…creating and 
operating a healthy built environment based on resource efficiency and ecological design” 
(Kibert, 1994) and identified seven principles of sustainable construction: reduce resource 
consumption; reuse resources; use recyclable resources; protect nature; eliminate toxins;  apply 
life-cycle costing; and focus on quality, which should drive every phase of the building life 
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cycle. In recent years different countries have developed green building certification systems 
(e.g. BREEAM, LEED, DGNB etc.) that seek to ensure design and construction addresses the 
sustainability principles and, whilst these systems are beginning to have an impact on new 
buildings, they are not yet routinely applied to existing buildings. It is these buildings that pose a 
major challenge to both policy makers and built environment professionals as they seek to 
deliver a more sustainable built environment. 
 
Whilst sustainability covers a wide range of issues, climate change, and by association energy 
use and CO2 emissions, are currently perceived as the most critical issue that society needs to 
address. Adaptation of the existing built environment to meet changed weather patterns 
associated with inevitable climate change; and mitigation of future climate change through CO2 
reduction targets are forcing built environment professionals to re-examine their approach to 
building management (Desai and Jones, 2012). Whilst considerable attention has been paid to 
reducing CO2 emissions from domestic buildings, very little research has focussed on 
understanding the drivers of energy use in commercial buildings. Indeed, one of the major 
challenges facing facilities managers is to develop whole-life performance models that draw 
information from building performance monitoring systems linked to integrated databases that 
allow a building to be managed in a sustainable manner (Ravetz, 2008).  
 
3. SUSTAINABLE FACILITIES MANAGEMENT 
 
Businesses address energy use and CO2 reduction through their sustainable facilities 
management (SFM) strategy which integrates the operation of buildings (physical, technical, 
human and support systems) with the primary business objectives of the organisation. Regular 
monitoring of energy consumption informs adaptation; long term strategic objectives, linked to 
corporate social responsibility and primary business strategies drive mitigation (Desai et al, 
2012). Adaptation and mitigation are also informed by the policy framework in which the 
business operates. Facilities managers, architects, engineers, building owners and users are 
responsible for assessing options, developing solutions and overseeing their implementation. 
However, whilst the broad principles that underpin a SFM strategy are known, it is less clear 
how such a strategy should be developed or implemented. 
 
Facility managers need to develop sustainable solutions that integrate people, place, technology, 
products, values and services together to achieve a more sustainable operating environment (Lee 
and Kang, 2013). Facilities managers also need to provide an “umbrella” service that ensures any 
new sustainable (e.g. energy, water, waste management etc) ways of working do not adversely 
affect the ability of primary business units to effectively perform their primary function (Nielsen 
et al, 2009).  The components of a successful SFM strategy were investigated in the BIFM 
sustainability survey (2013). The survey identified health and safety, waste management and 
energy management, together with staff wellbeing and achieving KPIs as the most important 
aspects of a SFM strategy. The BIFM study also confirmed the generally held view that 
legislation/regulation, corporate image and organisational ethos were the main drivers behind the 
successful implementation of sustainability practices.   
 
Finally facilities mangers shave to be aware of the role that end-users play in the performance of 
buildings in use (Azizi et al, 2014). In particular facilities managers need to consider the comfort 
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of occupants in any energy management strategy (Hodges, 2005) and integrate individual user’s 
behaviour (through user-centred approaches) into energy control systems to optimize a buildings 
energy performance in use (Zieler et al, 2014; Christina et al, 2014). If organizational, 
operational and end-user data can be effectively integrated into BIM then facilities managers 
could have a very powerful tool to help them manage their buildings more sustainably.  
 
 
 
 
4. CAD and BIM 
 
Technology has played an integral role in the construction industry for the past 40 years. In 1973 
the first 3D design tools were produced that allowed designers to create, manipulate and edit 
solid 3D models of building entities (Eastman et al. 2011). In the early 80s 3D modelling 
morphed into the first Computer Aided Design (CAD) systems that linked digital designs to 
construction documents and facilitated the first real-time electronic communication between the 
different stakeholders involved in a construction project (Day 2002). In the early 1990s object-
oriented CAD (OOCAD) was developed which linked building graphics with non-graphical data 
about common building elements (e.g. doors, walls, windows etc.) thus simplifying building 
section drawings (Autodesk, 2002). The latest technological evolution that the industry has faced 
is the development of BIM. In BIM both the technical and functional aspects of a building 
element (e.g. materials, quantities, suppliers, warranties and maintenance procedures) are stored 
as attributes of a “smart" building object. This said, BIM is much more sophisticated than a 
collection of smart objects suggests. 
 
In 2008, Mervyn Richards and Mark Bew developed the BIM Maturity Diagram (Figure 1) in an 
attempt to explain the tools and techniques that are available or envisaged at the different levels 
and stages of BIM implementation. Level 0 BIM is effectively unmanaged CAD with minimal 
automated data exchange. Level 1 BIM envisages a managed environment where 2D or 3D CAD 
drawings provide a common data environment that has (ideally) standard data structures and 
formats but which supports little integration outside the dedicated application. Level 2 BIM 
seeks to integrate the 3D CAD environment with external tools and data that support time based 
scheduling and costing information. The relationship between data is generally managed through 
an enterprise resource planning system. Essentially this level is a practical realisation of the 
OOCAD models developed in the 1990s and is what the UK Government will require from all 
publically funded projects from 2016. Level 3 BIM envisages a fully open process where data 
integration between applications is managed by a collaborative model server. Level 3 BIM 
(iBIM or Integrated BIM) also extends the modelling regime into lifecycle management 
(potentially Level 4 BIM - Intelligent BIM) and it is at this phase that the facilities manager 
could potentially use BIM to better manage the operation of a building. However, if this is to be 
achieved new tools and models need to be developed that allow the facilities manager to draw on 
the information contained in the BIM hub. The hub will also need to contain operational specific 
data (non-building data) that facilities managers need to make strategic and operational 
decisions.  
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An intelligent FM BIM could also support data mining of what-if scenarios. The ability to drill 
down through data to establish performance patterns across temporal and spatial domains is 
something that would allow facilities managers to identify recurrent faults in psychical systems 
or underperformance across building attributes (e.g. space usage etc.). Further, if the BIM also 
gathered information about the operation (performance) of the building in use (e.g. energy use of 
buildings) it would allow facilities managers to better understand the buildings they were 
managing and would allow them to develop and test alternative operational interventions through 
intelligent modelling applications. Attaching intelligence to spaces within a BIM would allow 
alternate space management strategies to be evaluated and attaching end-user feedback would 
allow user behaviour to be integrated into building performance modelling. The examples given 
above are all consistent with the theory of integrated logistic support and through life business 
modelling applied to the sustainable management of building services outlined by John et al 
(2005). 
 
However, whilst BIM could offer the facilities manager many potential benefits; are facilities 
managers ready for BIM solutions? or is BIM another example of a solution looking for a 
problem? 
 
6. RESULTS OF THE QUESTIONNAIRE SURVEY AND BIM FM WORKSHOP 
 
In order to understand how facilities managers are responding to the development of BIM a 
questionnaire survey was distributed to facilities mangers existing web base platforms. The 
questionnaire sought to identify the current level of use of BIM FM and to identify those aspects 
of BIM FM that were thought to be most useful to the profession at this time. The questionnaire 
contained contextual questions about the experience of the person completing the survey; the 
size of the organisation they worked for; the FM software that they used; their approach to 
building management (including gathering user feedback); and their use (or intention to use) 
BIM. The questionnaire was available for 40 days online between September and October 2013 
through specialized groups on LinkedIn ( BIM” Construction Informatics, Sustainability & 
Green Building; BIM Experts; British Institute of Facilities Management; Facilities Management 
Association; Facilities Management Group; Facilities Management Professionals UK; Facility 
Management Knowledge Forum; Facility Management made in Italy; Royal Institution of 
Chartered Surveyors). Eighty four responses were received of which 55 were partially complete 
and 29 were fully complete.  
 
The questionnaire was accessible from all over the world and responses were received from 
several countries: the largest numbers were the United Kingdom (30 responses) and United 
States (18) and Italy (16 responses). Approximately 37% of the respondents were Facilities 
Managers, 15% Directors, 7% Project Managers and 7% Property Managers. All respondents 
had several years’ experience in their field. 
 
Most respondents (56%) routinely used facilities management software to help them manage 
their buildings. Software used ranged from central CAD systems through bespoke building 
maintenance systems to mobile devices. However, the majority of respondents (72%) didn't use 
BIM software. Further, those respondents who had used BIM had only used it for design and 
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construction, and not for facilities management. Among those who don’t currently use BIM, 36% 
of respondents indicated that BIM will be used in future, both to remain competitive for public 
bids and to satisfy the UK Government Soft Landings 2016 requirements.  
 
To the question “which facilities management tasks can be assisted by using BIM?” respondents 
mainly concentrated on the strategic and building perspective: creating accurate description of 
the assets; developing preventative maintenance schedules; and tracking and maintaining 
lifecycle information about the building structure were identified as being the most useful 
(Figure 2). In addition to the predefined options to this question, respondents also listed other 
benefits in free text form. These included: commissioning and retro-commissioning activities; 
energy modelling; future remodelling; additions; expansions and replacement of systems at end 
of life; adequate preparation on maintenance activities; providing bill-of-quantities information 
on which to base maintenance investments; sustainability performance; and comments and 
advice on design. The answers to this question suggest that, although BIM isn't being widely 
used at present, there is a level of understanding and clear identification of potential applications 
that suggest that the facilities management profession are aware of BIM and of its potential to 
facilities management. 
 
Although the majority of respondents perceived BIM as a facilitator rather than a hindrance for 
their job, there were concerns associated with the integration of BIM with existing technology 
and CAFM systems; and with the potential implementation costs and training (Figure 3).  
 
Respondents were also asked how they thought BIM would affect their day-to-day work. Here 
respondents were equally divided between those who didn't think there would be substantial 
changes to their working practices (beyond reducing errors and improving efficiency) and those 
who did (more protocols and processes and longer work tracks). Finally, almost all the 
respondents believed that BIM will act as a facilitator, rather than an inhibitor to their work. 
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Figure 2 Evaluation of potential BIM benefits 
 
 
 

Figure 3 Evaluation of BIM concerns 
 
A one day stakeholder workshop was held in January 2014 to explore practical problems 
associated with integrating BIM into FM services and to identify gaps in knowledge that need to 
be addressed. Attendance at the workshop was by invitation only and the audience was pre-
selected to represent a knowledgeable (expert) and diverse stakeholder group representing FM 
service providers, clients, academia, UK Government, professional bodies and FM contractors. 
The meeting was held under “Chatham House Rules”. Twenty two people attended the 
workshop. Whilst the workshop confirmed many of the findings of the questionnaire survey (the 
potential, focus and practical issues associated with developing BIM FM solutions) it also 
identified the need to develop new tools and models that: address soft services; accommodates 
cultural and behavioural characteristics; are responsive to changes in business strategy (in 
particular the sustainability agenda); and can demonstrate added value to core business if BIM 
FM is to really have an impact on the facilities managers perform their functions. The challenge 
of developing these tools and models forms the next phase of the current research project. 
 
7. CONCLUSIONS 
 
The results from the questionnaire addressed the potential acceptance of BIM by facilities 
managers. Respondents were generally aware of the topic and perceived BIM as a potentially 
useful tool for their work. Despite some doubts on how it could be integrated with existing 
CAFM software, and issues around training, facilities managers seem to be ready for its arrival 
and aware of its potential benefits to their work. The results of the questionnaire also confirm the 
range of potential applications that BIM FM could address, which include energy management 

0% 20% 40% 60% 80% 100%

Cost of implementation

Integration with current technology
and CAFM systems

Training

Data management

Time

Unknown technology

Legal issues

Very Insignificant

Insignificant

Neutral

Significant

Very Significant



13th EuroFM Research Symposium EFMC 2014
 

 222  

and sustainability issues alongside the more obvious building management applications. In 
essence the questionnaire would seem to suggest that facilities managers are ready for the hand-
over of Level 2 BIM models that will be generated over the next few years and, whilst they are 
unsure about how these models will be integrated with their existing systems, they do believe 
that these models will help them better manage the building. What were less certain from the 
questionnaire were attitudes toward Level 3 BIM. Whilst some respondents were aware of the 
potential of BIM to support whole life-cycle modelling, and the ability to integrate soft facilities 
management services into the model, the majority were not. This conclusion was reinforced in 
the stakeholder workshop where the need to develop new tools and models that supported 
integrated FM solutions (both hard and soft) was identified. The expert stakeholder group 
believed that the potential of BIM to provide facilities managers with an accurate "smart" model 
of their buildings will provide the basis for better building performance monitoring and control. 
The group also recognised that to realise this potential will require user behaviour to be modelled 
and integrated into BIM. This will be particularly relevant if BIM FM is to support sustainable 
facilities management. The next phase of this project will be to develop and test a series of BIM 
FM solutions to support the sustainable facilities management.  
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ABSTRACT 
The usage of geographic data and BIM in FM promises significant economic benefits, however 
their application in practice is still rare. This submission shows the most significant benefits of 
GIS and BIM application in FM based on a systematic analysis and an empiric survey done in 
the research project ArcoFaMa. Furthermore the implementation of an integration platform for 
Botanic Garden Berlin is described, which connects geographic data to heterogeneous data 
sources like Building Information Models via IFC standard and CAFM databases. 

Keywords 
Geographic data, CAFM, BIM, Integration, IFC  
 
1 THE USAGE OF GEOGRAFIC DATA AND BIM IN FACILITY MANAGEMENT 
Using geographic data and Building Information Models (BIM) in Facility Management (FM) on 
an extended scope promises significant economic benefits regarding various fields, e.g. in 
maintenance planning of technical property management. Moreover it can be used for early 
watch applications to avoid risks of disasters due to exact knowledge of geographic positions. 
However, even if the benefits of using Geographic Information Systems (GIS) or a digital BIM 
in FM is well accepted, the application in practice is still rare. Some of the reasons are the 
significant efforts to gather geographic data and link them to FM specific alphanumeric data. 
Also, ongoing data management to keep geographic data up to date frequently exceed available 
workforce capacities. Especially at this point, missing interfaces between the numerous FM 
specific information systems used in FM’s daily business today have strong negative impact. 

 

The main objective of ArcoFaMa, a joint research project of Hochschule für Technik und 
Wirtschaft Berlin (HTW Berlin) and Beuth Hochschule für Technik Berlin, is to enable an easy-
to-use integrated data processing of geographic data linked with multiple data sources, especially 
a standard Computer Aided Facility Management (CAFM) system. In contrast to similar research 
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4.1 INTEGRATION OF EXISTING DATA RESOURCES AND DATA 
PREPARATION 
An example of the data sources available via integration platform is the BoGART database of 
Botanic Garden, which uses Microsoft's DBMS7 SQLServer. The database contains nearly the 
complete collection of plants of Botanic Garden, which are already located using a grid network 
with coarse geographic locations. Figure 8 shows also the already mentioned CAD drawings and 
other file based recordings (such as Excel files). The extraction of spatial information from the 
CAD drawings (depicted by an arrow labeled with “import FME”) is done with a software called 
“Software Feature Manipulation Engine” (FME) offered by the software vendor SafeSoft. FME 
is an ETL8 tool, which is able to read various input formats, including Autocad DWG and DXF 
formats and convert them in various output formats. The extraction and transformation can be 
customized individually and single objects, their attributes or even complete CAD layers can be 
translated to the desired export formats. 
 
An important aspect of this research project is the use of complete open standards for integration, 
such as CityGML and IFC. CityGML is used to store and exchange 3D city models. The 
standard is available since April 2012 in version 2.0. CityGML has reached a rich level of 
details, which allows systematic modeling of nearly all kinds of objects within urban areas, even 
underground infrastructures. The CityGML standard of the Open Geospatial Consortium (OGC) 
is based on an XML-based format. The data model of CityGML is object-oriented. In order to 
manage the data and its complex data structures efficiently, a simple 1:1 mapping of object to 
table schemata is not possible. Regarding these performance issues, specialized database 
schemata and converters of 3DCityGML have been firstly developed for DBMS Oracle Spatial 
(cf. [Kol09], [NagSta08]). Another implementation of 3DCityGML based on PostgreSQL is 
done with the extension PostGIS (according to [Kun13]), which is actually used in the research 
project. First experiences with the PostgreSQL implementation, storing geographic data of CAD 
layers converted by FME software are available and are promising. The conversion and 
management of other layers will be happened gradually. 
 
For representing indoor objects (within building), a BIM of GP of Botanic Garden Berlin will be 
integrated as an example (see chapter 2). The model will be available as openBIM using IFC 
standard. It is generated using Revit software. Based on the well-established standard to 
exchange product data models (STEP), used in manufacturing industry, the association “Industry 
Alliance of Interoperability” (IAI, since 2010 buildingSMART) specified the Industry 
Foundation Classes (IFC) to cooperate and exchange building information models in AEC9 
industry sector. The IFC standard is registered as ISO standard 16739 and is available in version 
IFC 4 by now. IFC 4 offers the “Basic FM Handover View”, which is able to transfer nearly all 
data from the planning and construction phase to FM. Within the project the free implementation 
of the BIMserver (formerly IFCserver) will be used, which already includes partly CityGML 
interfaces today. First analysis of using IFC in practice to exchange the data of BIM to CAFM 
has been done within the research initiative “ZukunftBau”, which was funded by the German 

                                                 
7 DBMS: Database Management System 
8 ETL comprises procedures for extraction, transformation and loading of data to data bases / data warehouses. 
9 AEC: Architecture. Engineering, Construction 
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government (Bundesamt für Bauwesen und Raumordnung, BBR). The result were encouraging10 
and there are several ongoing activities, e.g. by GEFMA (research group “data exchange”). 
 
4.2  STRUCTURE OF THE INTEGRATION PLATFORM 
The ArcoFaMa integration platform, which links existing data sources and the new data derived 
from CAD drawings to geographic locations will use a graph database as core component instead 
of a traditional, relational database. These NoSQL databases are more suitable in mapping 
complex, meshed up relationships. A critical aspect of this approach is handling metadata. All 
the metadata of any connected data source is stored in the graph database. The 0graph of 
metadata, using nodes, edges and properties, will be generated fairly automatically by importing 
the data schemata of the connected data sources. This graph of metadata will be used later to 
query the connected data sources and to analyze its data.  
 
In the first step graph structures of metadata are generate for each connected data source 
separately. In a second step these different graph structures will be linked using special 
connecting nodes, which have been developed within the project. Finally an integrated graph of 
all metadata, encompassing all kinds of data sources (even the once with different types of data 
models), will allow querying heterogeneous data, coming from different data sources. Queries 
can now seek the graph of metadata to find data or to aggregate values. The migration of source 
databases is not necessary anymore to query multiple sources, because the graph of metadata can 
handle sematic or structural differences of the source databases. 
 
Using this infrastructure enables ArcoFaMa integration platform to query existing databases such 
as BoGART and new databases such as City-DB, BIM Server or the database of the CAFM 
system WaveFM in a single step. Hence, it will be no problem anymore to select FM object 
located within buildings (served by the BIM-Server or CAFM database) or outside in the park 
(served by City-DB or BoGART) in one query for planning maintenance routes. The provision 
of such information can be used via web services, browser and mobile devices or even straight 
from the CAFM system. 
 
4.3  PILOT PROCESS FOR THE TRIAL IN FIELD TEST 
In order to validate the described system architecture two pilot applications are being developed 
by the research project team. As an example of a FM business process the maintenance of FM 
objects will be used (see BPMN11 representation in figure 9). The first part of the maintenance 
process is handle by the first pilot application. It will focus on the internal FM-employees. 
Consequently the ArcoFaMa integration platform will be used directly by the standard CAFM 
system, in which maintenance planning will happen (see upper lane of figure 9). The ArcoFaMa 
integration platform offers additional services to the CAFM System, e.g. to extend the amount of 
maintenance objects already selected by the CAFM database by using a radius search. This 
radius search will including other types of objects, which are not yet part of the CAFM database 
such as geo-referenced objects from City DB and indoor object from BIMServer. 
 

                                                 
10 Hieke, S.; Liebich, T.; Weise, M.: Modellbasierter Datenaustausch von alphanumerischen Gebäudebestandsdaten 
(nach BFR GBestand) mit der produktneutralen Schnittstelle IFC, Endbericht Forschungsinitiative ZukunftBau, 
2008. 
11 BPMN: Business Process Model and Notation 
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5 CONCLUSION AND OUTLOOK 
Only an integrated data management of geo-referenced data and FM related technical data will 
justify the efforts of data acquisition and data management necessary to handle geographic data 
on a broader scope in FM. ArcoFaMa will contribute to achieve this objectives by reducing the 
efforts of data acquisition. Therefore the ETL-tool FME helps to derive geo data from existing 
sources (e.g. CAD drawings). Furthermore the ArcoFaMa integration platform enables an easy-
to-use access to geo-referenced objects from different applications, including a standard CAFM 
system or a web browser used in day-by-day business. The consequent usage of open standards 
(such as IFC and CityGML) offers the opportunity to use software products of various 
manufactures (e.g. other CAFM systems) and adapt the ArcoFaMa integration platform to 
existing IT environments. In addition this integrated data management of geo-spatial data will 
enable new use case scenarios in Facility Management or beyond. In case of Botanic Garden 
Berlin it is discussed to use the infrastructure to help visitors by planning visiting routes 
individually through the garden from the Alps to Caucasus or the Tropical Rainforest. Another 
interesting aspect is the integration of IFC data for operational purposes. The authors are sure, 
that the availability of BIM data and the exchange of it using IFC standard will be more 
important in future, since the BIM method will become more and more popular in planning and 
construction. 
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current situation of the recipient, a positive cognitive effect will be achieved, which means the 
demand of information is satisfied. The higher the positive cognitive effect and lower the 
processing effort, the higher the relevance of a piece of information. (Wilson/Sperber 2002) Thus 
the relevance is highly dependent on the knowledge about the user’s situation. If the situation of 
the user is clear, the subjective and objective information demand can be determined and 
potentially relevant information be provided. The situation of the user can be specified by the 
context of the Human-Computer Interaction. According to Dey, context is „[…] any information 
that can be used to characterize the situation of an entity. An entity is a person, place, or object 
that is considered relevant to the interaction between a user and an application, including the user 
and applications themselves“ (Dey 2000). To describe this context information, various context 
factors exist. Koch identifies eight categories of context factors: User/person, activity/task, social 
environment, place, time, information/information sources, IT-environment/devices and the 
physical environment. (Koch 2010) In conversations between people, context-information is 
transferred implicitly, without being mentioned explicitly. In human-machine communication, 
context data must be collected and conveyed explicitly to be taken into consideration. Context 
sensors capture the parameter values of the context factors. The term context sensor, at this point, 
means an abstract service to determine a context value and can be represented by a sensor for air 
humidity, as well as a software service to determine the current task of an FM-technician. The 
use of this context information to specify the user’s situation is referred to as Context Awareness 
in the field of ICT. Vice versa, Context Adaption describes the ability to adapt the system 
behaviour on the basis of context information. (Sitou 2009) The adaption process refers to the 
provision of information, processing of functions or applications, or configuration of the user 
interface. (Koch 2010) 
 
2 OBJECTIVE 
The objective of the mobile assistance system, which will be developed in the project FMstar, is 
to provide only relevant information concerning the FM-user’s scenario. Thus, the relevance is 
the determining criterion for the selection of provided information. Consequently, the interaction 
between the user and the system should be reduced to a minimum. This can be achieved by an 
automatic capturing of context information and its AR-based provision. Finally, a complexity 
reduction and a higher reactivity of the FM-staff will be accomplished. 
 
3 APPROACH 

3.1 Developing AR application scenarios 
In order to demonstrate the various possibilities of using AR technology in FM and especially 
maintenance management (MM) six application scenarios have been developed. They show how 
MM stakeholders can be assisted in their routine business. In the following, two of those 
scenarios are described in more detail. 
 
Scenario 1: Get familiar with technical equipment 
When technicians, owners, or operators are not yet familiar with the built environment and 
related equipment they need fundamental information on those systems. This information could 
be provided by FMstar. Technical data, schematic representations, drawings, instructions, etc. 
could easily be provided to the user. The information can be presented graphically, acoustically, 
or even in a haptic manner. As a major benefit those information cannot be overlooked thereby 
helping to prevent failures. This information can assist the user in better understanding the 
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Introduction 
EuroFM RESEARCH WORKSHOPS 

Prof Keith Alexander 
Chairman, EuroFM Research Network 
Centre for Facilities Management, Manchester, UK 
keithalexander47@gmail.com 
 
 
Once again this year, EuroFM has provided an opportunity for a broader range of research 
papers to be presented and discussed as part of the overall programme for the annual research 
symposium.  
 
The workshops have been organised in response to requests by members of the research 
network for an opportunity for discussion of more theoretical and methodological issues 
associated with FM research. They provide an opportunity for the presentation of research in 
progress to provide invaluable feedback for the further development of results and findings. 
The workshops also provide an important opportunity to support the development of 
academic staff and for exchange amongst registered postgraduate students.   
 
All papers included in the workshops responded to the general call for papers for the 13th 
EuroFM Research Symposium and went through the same double-blind refereeing process as 
all papers in this publication.  
  
The research workshops, this year locally hosted by HTW University, comprise three parallel 
sessions to discuss theoretical research, research in progress and contributions from 
elsewhere in the world. In addition there will be another open session for registered 
postgraduate students to share experience and to identify ways in which EuroFM might 
provide more effective support for their needs and requirements.     
 
The papers in the Advancing knowledge in FM workshop focus on the improvement of 
scientific enquiry in FM. Papers in thematic workshops present ongoing research to generate 
discussion about the conduct of current work. The Postgraduate Research workshop presents 
research being conducted as part of a programme of study for higher degree, at different 
stages of development.  
 
A further objective of the workshops is the opportunity to meet researchers, academic staff 
and research students of local Universities and to encourage their involvement in future 
activities in the network. This year we welcome the opportunity to hear more of relevant 
work being undertaken by researchers in Germany. We are sure that the contribution will 
strengthen our understanding of the development of FM in Europe.   
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SECTION EIGHT:  
ADVANCING KNOWLEDGE IN FACILITIES MANAGEMENT 
 
 
Introduction  
Advancing knowledge in Facilities Management 
 
Keith Alexander 
Centre for Facilities Management, Manchester, UK 
 

Papers 
 
Knowledge Map of Facilities Management  
Suvi Nenonen, Göran Lindahl and Per Anker Jensen.  
 
Analysis of FM research subjects: A quantitative investigation of academic facility 
management publications between 2006 and 2012 
Christian Coenen and Viola Läuppi.  

Competencies for Multi-, Inter and Transdisciplinary Research in Facilities 
Management Research 
Suvi Nenonen and Göran Lindahl 
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Introduction 
ADVANCING KNOWLEDGE IN FACILITIES MANAGEMENT  
 
Prof Keith Alexander 
Centre for Facilities Management, Manchester, UK 
 
The European FM research community, driven by the dictates of academic performance and 
scientific enquiry, has tended to focus on developing FM as a body of knowledge. For 
example, Junghans and Olsson (2014) discuss FM as an academic discipline and provide an 
overview of the state-of-the art of the field as currently framed. 
 

Following this trend, the papers in this section address Facilities Management as a discipline, 
primarily using reviews of literature in the field to identify a knowledge base (Nenonen and 
Lindahl), methodologies (Coenen and Läuppi) and competencies and skills (Nenonen et al) to 
inform further research.  
 

Although the papers argue for it to be considered as a management discipline, much of the 
analysis shows that, on the whole, FM as a research area it is treated more as a field of 
management engineering. Each of the papers are based on narrowly defined literature reviews 
with a focus on journals with a bias towards property and (built) asset management issues. 
Although other commentators argue for deeper coverage of these issues, a growing counter 
movement argues that FM is essentially a business service discipline and needs to engage 
with relevant research in social science, service marketing and anthropology.   
  
Unpublished work by Alexander and by Nelson and Tammo (forthcoming), as part of a 
project called ‘Back to the Future’ to celebrate EuroFM’s 25 year history, has revisited the 
portfolio of work published in EuroFM conferences since 1990, including the twelve prior 
Research Symposia. The work reflects on the contribution to EuroFM objectives and assesses 
the extent to which the research efforts have advanced knowledge. Conclusions suggest 
stagnation rather that evolution and call into question the extent to which the field has 
advanced.  
 

Discussion at the symposium should focus on a debate about more effective ways of 
advancing knowledge in FM. The current research approach could also be seen to delimit the 
contribution that this research is able to make to EuroFMs overall objectives.  
 

For some, refocussing attention on creating a community of knowledge, rather than on 
defining a body of knowledge offers a better way forward.  In the context of EuroFM, there 
should be more focus on creating a cycle of theory, action and reflection that helps us analyse 
our efforts in order to improve our ideas. Previous usability research offers a framework 
(Alexander et al, 2013) for producing knowledge in the context of use and action, to more 
directly address EuroFM’s mission and objectives. 
 

References: 
Alexander, K, et al (2013), ‘Usability: managing facilities for social outcomes’, CIB World 
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academic discipline", Facilities, Vol. 32 Iss: 1/2, pp.67 – 79; 
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research field. As a professional management discipline, Facilities Management has 
developed since around 1980, starting in large corporations in the USA, and it is today a 
global profession, particularly in more developed countries. Facilities management has in the 
last decades gone through a paradigm shift from a narrow technical focus towards a broader 
management focus (Andersen et al. 2012). 
Scientific inquiry in the field of Facilities Management, FM, will increasingly be found at the 
boundaries of traditional disciplines. The study of complex systems, such as integration 
between several disciplines such as management, technology and facilities, requires an 
approach that crosses disciplinary boundaries. FM research has its roots at the beginning of 
the 21st century and it is discussed from the perspectives of different disciplines, a 
development also seen in other socio-technical fields such as work organization, sociology of 
work, development of evidence-based research in health care, etc. (Nenonen and Lindahl 
2012).  
This paper aims to draft a knowledge map of the fragmented and multidisciplinary research 
of and relevant to Facilities Management.  The Facilities Management knowledge map 
indicates what knowledge, methods and theory can be found in Facilities Management 
research. FM in general integrates knowledge from civil engineering, architectural planning 
and business management. Knowledge mapping is a step in creating an inventory of 
knowledge (i.e. the knowledge base), identifying knowledge needs and gaps and 
developing/improving the processes of knowledge sharing in research, education and practice 
(Tandukar 2005).  
The paper presents an introduction based on the fields of FM and knowledge management, 
thereafter follows a section with findings from the a recent study, after which comes a 
conclusion pointing to relevant and crucial issues for knowledge management and 
development within the field of FM. 
 
2 KNOWLEDGE MANAGEMENT, KNOWLEDGE MAPPING AND THE 
KNOWLEDGE MAP 
2. 1 Concepts 
Research interest in knowledge management has grown rapidly. A large amount of research 
on knowledge management is conducted in academic and industrial communities (Suyeon et 
al 2003). The terms knowledge, knowledge mapping and knowledge map need to be defined.  
Knowledge is a set of data and information, to which expert opinion and experience is added, 
resulting in a valuable asset which can be used or applied to aid decision-making. Knowledge 
may be explicit and/or tacit, individual and/or collective. Knowledge mapping is an on-going 
quest within an organisation to survey, audit and synthesise the knowledge within an 
organisation. Auditing knowledge within an organisation identifies a knowledge gap and 
classifies, sorts and identifies the knowledge flow within the organisation. Synthesis is the 
ultimate stage in knowledge mapping where the processes, people and knowledge mapping 
tools are cleverly linked to each other and the relationships between them are elucidated. 
However, the absence of knowledge management approaches in the organisation, arguably, 
causes deficiency of structured and purposive knowledge mapping (Yasin and Egbu, 2011). 
According to Tandukar (2005), a Knowledge Map describes what knowledge is used in a 
process and how it flows around the process. It is the basis for determining knowledge 
commonality, or areas where similar knowledge is used across multiple processes. It 
describes who has what knowledge (tacit), where the knowledge resides (infrastructure), and 
how the knowledge is transferred or disseminated (social). The process of making the 
knowledge map is as important as the final product because it is impossible to create a single 
map that would meet the needs of every situation. The knowledge map is a navigation aid to 
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to ensure that they do well in the competitive business environment and gain recognition of 
their important role in supporting the prime activities of the clients’ organisations. Thus 
cultural differences and maturity of markets need to be considered as well when reflecting 
such results from the point of view of the European context.  
 
Pullen et al. (2009) continue that a lot could be learned from anthropologists always 
describing their own perspective. Extrapolation of strengths and weaknesses, in other words, 
needs to be in the sight of FM researchers. Alexander (2008) has noted: “FM research should 
respond to the need for real world, people-centred and action-oriented concepts and tools so 
that facility managers can act as “reflective practitioners”. Jensen (2012a) points out that 
Facilities Management research in the different Nordic countries has developed based on 
local conditions and opportunities. According to Pullen et al. (2009), facilities can be seen as 
business resources serving organizational goals. FM studies and specifically the usability 
studies seem to fill this gap because they study buildings and their effects from the 
perspective of the built environment. In the last two decades, there have been studies 
claiming that science is becoming ever more interdisciplinary. Science maps are used e.g. to 
investigate whether science is becoming more interdisciplinary. Porter and Rafols (2009) 
claim that interdisciplinary research is developing but in small steps — drawing citations 
mainly from neighbouring fields and only modestly increasing the connections to distant 
cognitive areas. 
An identified challenge in FM research, either in a multi-, inter- or a trans-disciplinary 
approach, is to manage both collaboration between fields of research and collaboration with 
the business life and other third parties in order to bring the results into practice. Another 
challenge is related to the interpretation of research results: the problems solved may well be 
complex but the industry and persons in practice might still articulate and interpret the results 
from the perspective of mono-disciplinarity. 
 
The research process, furthermore, varies depending on different approaches. It is always 
demanding to collaborate with representatives from a variety of disciplines, as there is the 
obvious risk of being considered weak and fragmented due to lacking research rigidity. One 
major challenge is, therefore, to design the research in such a way that a common language 
can be found. The common goal has to be shared by all representatives but the ways to 
achieve it can 
be designed differently, depending on the relevance of conducting the research in a multi-,  
inter- or trans-disciplinary way. 
 
In order to develop FM research and to manage the integration of methods, the research 
community has to engage in a discourse concerning the development of a possible FM 
methodology. As no method or approach is complete, the FM field will have to develop its 
own variety of research approaches and do that in a very conscious way. As it is not likely 
that specific FM research methods will develop, the capability to manage multi- and trans-
disciplinary approaches will be one determinant of quality within the FM research, focusing 
on people and spaces and how these relate both socially, economically and technically. This 
brings FM in the field of mixed methods approaches. Emphasis needs to be placed on the 
interdisciplinary nature of making patterns, as well as the collaborative construction of 
knowledge (Nenonen and Lindahl 2012).  
 
Doleman and Brooks (2011) have used grounded theory analysis to test the supposition of a 
Facility management Knowledge construct in a three-phase study focusing on analysing 
international tertiary Facility Management courses, critiquing course content through 
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The field of FM is likely to need to develop a view on the knowledge base not only from 
thematic or factual perspectives but also from a perspective encompassing the basis for 
service delivery, namely knowledge about clients’ needs. This would best be illustrated in the 
future by also looking more into the areas of sociology and psychology. Comparing and 
analysing of the Facilities Management knowledge map with knowledge maps in different 
fields would also increase the validity of the current work. 
The lack of empirical validation of this knowledge map is a weakness of this paper, although 
the map is presented for starting generic discussion rather than as final research. When 
integrating FM perspectives on a communal level, new challenges and issues can be 
identified. One such area could be the issue related to participation, which is also relevant for 
the emerging area of evidence-based design. How do we develop evidence-based designs 
from an FM perspective and what kind of approach is needed for a design that is tested and 
proven – perhaps evidence-based services? 
Subsequent research should demonstrate whether the knowledge map covers relevant 
perspectives and how it could be applied in different industry settings, including follow-up 
evaluations. Related to this question, it would be interesting to match a knowledge map with 
adequate information technology applications. In conclusion, it thus seems that the 
knowledge map shows the steps to be taken towards new Facilities Management research 
territory. 
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As can be seen in Figure 6, at least two research methodologies were represented in all 
publication types. Unsurprisingly, the most heterogeneous methodology field can be found in 
research papers and technical papers. Case studies and conceptual papers have the highest 
degree of qualitative methodology. Since research papers are by far the most present 
publication type (see Figure 3) and make up almost 80% of all papers analyzed, it can be 
stated that over half of these papers (57 %) base their findings solely on qualitative data, 
while almost one out of five papers use only quantitative data.  
 

 
 

Figure 6: Research methodology per publication type 
 

 

Figure 7: Research methodology per key topic 
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To assess the methodological state of the FM literature, it was useful to study the relative 
importance of conceptual and empirical papers and the relative importance of qualitative and 
quantitative studies. Thirty-six percent of the analysed publications involve quantitative 
methodology. Within the research paper category, the quota of quantitative methodology is 
even higher, at 43 percent.  
 
Due to the above-described different methodological approaches in assessing the quantitative 
and qualitative methodology in use, it is not possible to directly compare the results of 
Ventovuori et al. (2007) with those of the present study. Nevertheless, it should be noted that 
the Finnish authors assessed 53 percent (that is, 308 empirical papers), of which 64 percent 
involved qualitative methodology, such as case study or action research. Therefore, the 
quantitative share of approximately one-third of the research paper category remains stable 
compared to the 1996–2005 time window. 
There is no doubt that qualitative and quantitative methodology both have great relevance for 
scientifically discovering and exploring the field of FM. Both methodologies have their 
raison d’être for scientific progress in the FM field, but one might expect that after the period 
of “Crawling Out” with a majority of qualitative and normative research, the number of 
quantitative approaches increases during the “Scurrying About” and “Walking Erect” periods 
(Fisk et al., 1993). According to the present findings, however, this is not the case. While 
some progress has been made to further explore the field of FM, there still seems to be a lack 
of best available scientific evidence that facilitates managerial decisions and organizational 
practices. This could also be one reason for the apparently intense discussion and justification 
of the FM community about the strategic relevance (Ware and Carder, 2012; White, 2013) 
and the value of FM (Jensen, van der Voordt and Coenen, 2012; Coenen, Alexander and Kok, 
2013). In order to progress, the FM discipline should continue to increasingly employ 
hypothesis testing and more valid data analysis techniques. 
 
Limitations 

This study has certain limitations. One limitation is the number of selected journals. We 
selected only two of the journals, although other outlets in fields such as engineering, 
architecture, and management also publish FM-related papers. Conference proceedings, 
books, and dissertations are also important sources of FM research. The large amount of FM 
publications made it virtually impossible to include all such publications in the analysis. 
Future research along these lines should attempt to include other academic publications from 
neighbouring scientific fields. However, we are confident that the selection of these FM 
journals makes the results valid and reliable. One important question that the scope of this 
paper did not allow to be answered is: “What are the major theoretical developments that 
have occurred in the field?” From a theoretical point of view, it would have been interesting 
to investigate what kind of theories have been generated and whether these are the most 
likely to advance the FM knowledge base. Future research should act on this suggestion and 
emphasize the theoretical developments and applied frameworks within the FM research 
field. 
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6 CONCLUSION 
FM has undoubtedly become more significant within the business community during the last 
two decades and the common European norm was a substantial step in getting a common 
understanding of this heterogeneous field. On the other hand, it must also be stated that, with 
regard to the scientific maturity of the discipline, FM can still be considered to be in an 
evolving state. Therefore, as a rather adolescent scientific discipline, FM remains in search of 
evidence for itself and for the primary activities.  
As an interdisciplinary research field, FM covers disciplines such as built environment, 
engineering, and management. The various researchers of these disciplines always have a 
choice regarding whether to aim to be published in an FM-specific publication or to submit 
their research work to a journal that focuses on a specific field of interest, such as architecture 
or management. To become more attractive for potential authors, the discussed FM journals 
should strive to improve their journal impact factors by stressing scientifically sound research 
work.  
Insights from this study and implications can serve as a basis for the improvement of research 
in FM. Additionally; the results should encourage an open discussion regarding the current 
state and future needs of FM research. Such discussion could result in more rigour in the FM 
discipline and, consequently, a better understanding of FM and FM research. 
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ABSTRACT 
Purpose The purpose of this paper is to map the skills and competencies needed in multi-, 
inter- and interdisciplinary research of facilities management.  
Design/methodology/approach – This paper is based on literature review in terms of multi-, 
inter- and transdisicplinary research in facilities management. Additionally interviews with 
researchers in interdisciplinary research projects in the field of facilities management were 
conducted. 
Findings –The results reflect the findings of the literature review, which point out that 
competencies in connection communication, collaboration and continuous learning are 
essential. The results provide guidance and support for research community in developing the 
integrated research approach to the field of facilities management.  
Research limitations/implications – This research offers insights into the characteristics of 
research where more than one discipline is needed. One limitation of this paper is the small 
amount of interviewees. The longitudinal study during the research process could provide 
data also from development of competence and capability. 
Originality/value – This paper helps researchers to identify the challenges of integration of 
different disciplines. The results can be used also in educational purposes in terms of training 
researchers towards future research challenges. 
Keywords 
Facilities Management Research, Multidisciplinary, Interdisciplinary, Transdisicplinary, 
Competences 
 
 
 
 
 
1 INTRODUCTION 
 
Integration is a concept used in connection with facilities management profession to point to 
the need and possibilities related to complementing professional skills and knowledge. 
Integrated facilities management can refer e.g. to the proportion of diverse services, 
integration of variety of networks, integration of strategic, tactic and operational processes. 
Facility management (or facilities management or FM) has been defined by IFMA 
(International Facilities Management Association) an integrated multidisciplinary, 
interdisciplinary field devoted to the coordination of space, infrastructure, people and 
organization, often associated with the administration of office blocks, arenas, schools, 
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convention centers, shopping complexes, hospitals, hotels, etc. The latest definition is: 
Facility management is a profession that encompasses multiple disciplines to ensure 
functionality of the built environment by integrating people, place, process and technology 
(Anon. 2014). What does this integration mean for facilities management research? How can 
a multidisciplinary and interdisciplinary field be investigated in a coherent and methodically 
reliable way? Facilities Management studies, and specifically the usability studies, have 
focused on buildings and their effects from the perspective of the built environment thus 
stepping right into a multidisciplinary area of both research, practices and users.  
Facilities management research has its roots in the beginning of the 21st century and the 
starting point was a discussion if facilities management is a discipline or not (Wagenberg 
1997). By now Junghans and Olsson (2014) states that based on recent developments in the 
field, facilities management meets several of the criteria that qualify a subject as an academic 
discipline.  However an identified challenge in FM research, whether in a multi-, inter- or a 
trans-disciplinary approach, is to manage both collaboration between fields of research and 
collaboration with the business life and other third parties in order to bring the results into 
practice (Nenonen and Lindahl 2012). In order to develop FM research and to manage the 
integration of methods, the research community has to engage in a discourse concerning the 
development of a possible FM methodology. As no method or approach is complete, the FM 
field will have to develop its own variety of research approaches and do that in a very 
conscious way. As it is not likely that specific FM research methods will develop, the 
capability to manage multi- and trans-disciplinary approaches will be one determinant of 
quality within the FM research, focusing on people and spaces and how these relate socially, 
economically and technically. This brings FM in the field of mixed methods approaches. 
However, a mixed methods approach without a conscious methodological approach of over 
several research projects will not support the development of the FM discipline research. 
Emphasis instead needs to be placed on the interdisciplinary nature of making patterns, as 
well as the collaborative construction of knowledge (Nenonen and Lindahl 2012). 
 
This paper aims to answer questions concerning what kind of competences are needed in 
order to respond to demands on research integrating different disciplines. This is done by 
applying the concepts of multi-, inter- and transdisicplinary research to facilities management 
research as well as by collecting and analyzing qualitative empirical data. 
 
2 MULTI – INTER – TRANSDISCIPLINARITY  AND FACILITIES MANAGEMENT 
RESEARCH 
 
Terminology in connection with more than one discipline is not quite consistent. E.g. Klein 
(2006) provides a taxonomy of interdisciplinarity and he offers a synthesis of discussions on 
“the genus Interdisciplinarity”, including multidisciplinarity, interdisciplinarity and 
transdisciplinarity. Multidisciplinarity is distinctly different from Interdisciplinarity because 
of the relationship that the disciplines share. Within a multidisciplinary relationship this 
cooperation may be mutual and cumulative but not interactive (Augsburg 2005). 
The variety of studies in facilities management needs support from several scientific 
approaches. The multidisciplinary approach targets the theoretical and methodological 
development of facilities management.  The starting point is often situated in technical 
sciences, building performance and built environment. Additionally some studies of facilities 
management lean on business sciences. However also the humanities: the psychological, 
social, cultural-historical and socio-economic dimensions to human actions are needed to 
complement the field of facilities management. A multidisciplinary theory may be based also 
on the following disciplines: psychology, cognitive science, socio-psychology, aesthetics, 
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design research, communications research, media sciences (information and communication 
technologies), art history, ethnology, cultural anthropology, sociology, economics, consumer 
economics, environmental sciences, work sciences, physiology, chemistry, physics, 
information technology and computer science. In order to have a visual tool to position the 
relevant disciplines and methods beyond diverse disciplines, Nenonen and Lindahl (2012) 
presented a three-dimensional prism of different disciplines, an application of a model 
developed by Anttila (1999). A research environment in general includes also sub-
environments: the human, social, cultural, technical, economical and natural environments. In 
the prism model the research object can be positioned in the three-dimensional prism and it 
can be moved around in order to position the research object among different disciplines 
(Figure 1). 
 
Figure 1 A three-dimensional prism of different disciplines 
 

 
Interdisciplinarity blends the practices and assumptions of each discipline involved. 
(Augsburg 2005). The most widely cited definition of interdisciplinarity is that used the 
Organisation for Economic Cooperation and Development (OECD) (see e.g. Madsen, 2012): 
Interdisciplinary - an adjective describing the interaction among two or more different 
disciplines. This interaction may range from simple communication of ideas to the mutual 
integration of organizing concepts, methodology, procedures, epistemology, terminology, 
data, and organization of research and education in a fairly large field. An interdisciplinary 
group consists of persons trained in different fields of knowledge (disciplines) with different 
concepts, methods, and data and terms organized into a common effort on a common problem 
with continuous intercommunication among the participants from different disciplines.  
Alexander (2008) has noted: “FM research should respond to the need for real world, people-
centred and action-oriented concepts and tools so that facility managers can act as reflective 
practitioners.”  This statement relates to the disciplines of human and organisational 
behaviour within business and economic studies. Jensen (2011) also points out that Facilities 
Management research in the Nordic countries has developed based on local conditions and 
opportunities. The business environment in cultural context seems to be relevant both in 
practice and research. The previous approaches can be identified also from the statement by 
Pullen et al. (2009): “Facilities can be seen as business resources serving organizational 
goals.”  In the last two decades, there have been studies claiming that science in general is 
becoming ever more interdisciplinary. Porter and Rafols (2009) claim that interdisciplinary 
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to Rosenfield (1992 transdisciplinarity is a process by which researchers work jointly develop 
and use “a shared conceptual framework, drawing together discipline-specific theories, 
concepts, and approaches to address a common problem”. This is supported by Stokols et al., 
who highlight (2003) that Rosenfield’s requirement that participants in transdisciplinary 
research develop a shared conceptual framework, which integrates and transcends their 
respective disciplinary perspectives, is a stringent criterion for scientific collaboration.  
 
In terms of transdisicplinary facilities management research the research fields and topics like 
sustainability, added value and sustainability (Junghans 2011) is a representative of this 
approach. These research fields have succeeded combine two or more distinct academic 
fields. The research is based on new language or theory that is broader than any one 
discipline. The intention to develop fully synthesized methods and shared publications, 
probably using at least some new concepts developed for translation across traditional lines 
can be identified within these research fields. European collaboration among diverse 
researcher with different backgrounds has taken place in many years. In terms of 
collaboration one can also discuss about transdisicplinary actions in FM research in 
Switzerland, where the research has been driven collaboratively by the Institute of FM and 
the industry. The focus is on application, e.g. management tools, benchmarking systems or 
the relationship of FM services, organisational outcomes, and customer satisfaction 
(Widlinger et al. 2014). 
 
The development of facilities management research have included experience of multi-, inter- 
and transdisicplinary research. The interesting question is how the researchers experience the 
research work within the field of facilities management – especially in terms of 
competencies. 
 
4 RESEARCH 
 
The qualitative approach of this paper was conducted by interviewing doctoral and post 
doctoral researchers in two different two year long research projects, which combined the 
fields of architecture, psychology, real estate management and physics. The interviews were 
open and explorative and structured around four primary topics: the researchers background, 
ambition in research context, and the step-by-step description of the phases taken in 
competence development in the context of two interdisciplinary and complex projects they 
were involved with.  
 
Working with inductive and deductive qualitative content analysis the interviews were 
analyzed in terms of competence mapping. The researchers identified the key terms, which 
deemed to be relevant and important to the research question from the transcripts of 
interviews. The key phrases connected to key terms were then identified. In the last step of 
analysis the phrases were reduced and created by placing phrases with the same focus 
together in a cluster. 
The main competences identified were categorized to three main clusters: communication, 
collaboration and continuous learning.  
 
5 RESULTS 
 
5.1. Communication 
Communication and sharing was found extremely important both internally and externally. 
The results indicate that disciplinary boundaries are most thoroughly transcended when 
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members of disparate fields develop a common language that facilitates a shared conceptual 
framework. This level of collaboration has the most potential for originality, but occurs least 
often because developing a common language is a long and socially embedded processes.  
Second to the shared understanding and semiotic challenges an important competence is the 
ability, skill and will to work with collaborative digital platforms. As a reference one 
interviewee mentioned science 2.0 approach, which is developed by applying Web 2.0 
approaches to scientific research (Anon. 2007). Web 2.0 is about conversations, about 
participation in the flow of information. Web 2.0 uses many new approaches for dealing with 
information including wikis, weblogs etc. These often require the active participation of 
users. In practice this means that the shared digital platforms for the research documentation, 
communication and collaboration are important tools, which need to be set up as early as 
possible.  
The external communication is connected with building of identities. The interest of the 
interdisciplinary research is usually high, but the challenge is to find the channels and forums 
to disseminate the results. This is discussed also in the following section about collaboration.  
5.2. Collaboration 
Interdisciplinary studies involve researchers in a process with an objective to connect and 
integrate several academic schools of thought, professions, or technologies - along with their 
specific perspectives - in the pursuit of a common task. The connection and integration 
demands time in the early phase of research process. The focus can nor be identified or kept 
if there has not been enough time to develop the common understanding in the beginning of 
the research process.  The former knowledge about different fields of research is essential to 
share, communicate and understand.  
Respect for the scientific process was identified as an important corner stone of collaboration.  
Researchers made progress by using the scientific methods and comparing different 
interpretations of data to the research object also in the larger context, which often lie at the 
frontiers and boundaries of science.  Additionally the respect for variety of research forums 
and societies is important: what are the forums of disseminate the results, what are the ways 
to deliver them. However it was discussed that here is a traditional rivalry between 
disciplines and also that most of the universities have disciplinary-based traditions.  Such 
traditions have consequences and affect e.g. the possibilities to disseminate the results. The 
results of an interdisciplinary project, however, should not be less published and disseminated 
due to the lack of relevant forums. 
5.3 Continuous learning 
Learning from mistakes was described as training during the process. This competence is 
easy to achieve if there is trust between the individuals.  
In order to validate interpretations of results and reliable explanations researchers need to 
understand different methodological research designs with respect to the research traditions 
coming from different disciplines. This understanding demands internationalization of more 
or less new fields and is a learning process as such. 
Management of interdisciplinary research projects is also an important part of the successful 
process and demands skills both in leadership and management. The time management aspect 
was identified as an important task for research management. In comparison of mono 
disciplinary process the weight of time use is different: the orientation and design phase takes 
more time in the beginning of the process than traditionally experienced.  The most important 
first task for management in interdisciplinary research is to integrate the working team in the 
early phase of the project. The manager need to take care of and facilitate also about the 
“social clue” within the research group – the co-ordination, identification of synergies and 
encouraging of different disciplines to co-creation processes are as important as looking for 
the quality of the research. The challenge is that there are no specific criteria and means to 
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process is a process of co-creation and co-learning. It is important to develop skills of 
listening and dialogue, increase the trust and develop step by step the criteria for valid and 
reliable rich research.  
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Introduction 
HIGHER EDUCATION FACILITIES MANAGEMENT  
 
Mark P. Mobach 
Hanze UAS Groningen, The Hague UAS  
University of Groningen, Wageningen University 
 
 
The facilities in higher education seem before major changes. Enabling technologies allow 
students and staff to communicate differently. As in new ways of working, technology in 
higher education also allows for time and place independency. There may be a risk that the 
university socially disassembles and the tying together of students and staff in universities 
may be a serious future challenge for facility managers. How will scholars disseminate 
knowledge when there is no one to teach? In this context, it is important to understand what 
the meaning of a university is. There are many related questions yet to be explored. Is the 
university solely a place to disseminate knowledge? Is the university disappearing, just as the 
developments at the cd-outlets have shown us and from which many public libraries are 
currently suffering in several European countries? What is the role of the e-reader? What will 
happen if authors of study books make links to film in their books explaining their theories 
and ideas, allowing other scholars to add film footage and refine or disapprove with the 
theory? What about TED talks, the Khan Academy, and the concept of the flipped class 
room?  
 
Perhaps this all stimulates profound emancipation of students. Our students will meet 
digitally with the best professors in the world making us smarter by the day. But it also 
illuminates questions such as with what facilities a university preserves its social glue with 
mutual contact and understanding between staff and students, how teachers keep their 
students motivated if they do not meet, and to what extent spatial dimensions still have any 
relevance for contemporary universities?  
 
Most of us also know that this description of enabling technologies is only a partial truth. On 
one side, the university as we know it, with fixed spatial units and fixed time schedules may 
be slowly disappearing. On the other however, we are not yet sure if university facilities are 
indeed disappearing or if it only is a figment in the imagination of futurologists, a 
technology-driven utopia with hardly any realism. Overly optimistic expectations neglect the 
fact that the university is also a social system. A place were young people meet and need to 
meet because they can learn from each other and from their teachers as well as it is a place to 
make new friends. The university is not only a place to learn and sit in class quietly. Neither 
is it only a webpage on which you can source new knowledge digitally, it is part of a complex 
social network of students.  
 
The contribution of Kaisa investigates how the professional identity of the university 
employees impacts their experience of the workplace. By reflecting identities and using 
narratives she will demonstrate that the physical workplace has a role in enforcing or 
deconstructing the professional identity of university employees, and in addition, that the 
experience of the workplace is a culturally constructed complex process. Nurkka and 
Pääskyvuori focus on designing a multi-purpose office through learning by developing. In the 
design process FM-students were partly involved in the design and introduction of a new 
multi-purpose office for twenty staff members. The researchers reported positive results with 
respect to satisfaction with the work and atmosphere, communication practices, and the 
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functionality of the new office; reported problems were interruptions in concentration. 
Pelzeter contends by taking the perspective of sustainability. She has argued that 
sustainability reports in the FM sector are becoming more widespread and that half of the 
studied reports had a systematisation of the contents. Consequently, FM-specific content can 
already be found in part in the current sustainability reports of FM-companies. 
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analyzed from various perspectives (e.g. Foucault, 1979; Lefebvre, 1974; Markus and 
Cameron, 2002, 2006; Clegg and Kornberger, 2006; Dale and Burrell, 2003, 2008 etc.), this 
research does not only examine the experience of space and identity but also how this spatial 
identity is constructed through stories. This is done by taking a narrative perspective in 
analyzing the relationship of identity and the workplace.  
 
2 IDENTITY AND NARRATIVES 
Identity has been defined in multiple ways from several theoretical perspectives. In social 
constructionist tradition identity is seen as an ‘interactional accomplishment’ (Cerulo, 1997) 
or a ‘casting and recasting of our “selves” through discursive practice’ (Musson and 
Duberley, 2006). Identity is maintained and constructed with identity work process, which 
Sveningsson and Alvesson (2003) locate to social and discursive context. The emphasis of 
their formal conceptualization of identity work is on the self or ‘internal’ aspect of identity. 
According to Sveningsson and Alvesson (2003): “people ‘strive to shape their personal 
identities’“. However these ‘personal identities’ are not treated as a-social matters. For 
example Watson (2008) gives more analytical power to the concept of identity work by 
incorporating it to more explicit recognition, that whenever identity work is done there is an 
element of working on the ‘external’ identity of the person.  According to Bucholtz and Hall 
(2005), any given construction of identity may be in part deliberate and intentional. Identity is 
partly habitual and hence often less than fully conscious. It is in part an outcome of 
interactional negotiation and contestation, in part an outcome of others’ perceptions and 
representations. It is constructed through larger ideological processes and material structures 
that may become relevant to interaction.  
 
From the narrative perspective, both methodologically and theoretically identity is 
constructed through the narratives people deploy about themselves. According to Bamberg’s 
(1997) positioning theory, identity is constructed by combining the structural (the story) and 
the performance (the telling) in three different levels. Bamberg’s positioning theory 
combined structural (‘the story’) and performance (‘the telling’) approaches to examine 
positioning on three different levels: First, they encourage looking at how is the characters’ 
relation to one another (the story). Secondly, they claim that it is important to see how the 
speaker is in connection to the audience (the telling) and thirdly how narrator positions 
him/herself. In other words: how does he/she elaborate the stories of “the self”. LaPoint 
(2010) outlines a theoretical and methodological approach to career identity as co-
constructed, socially situated and performed in interaction. In this research, rather than 
conceptualizing academic identity as something static that individuals have, identity is 
perceived as La Point describes it: a process that is co-constructed in interaction between the 
audience and the narrator. Additionally this research conceptualizes the material structures, 
the workspace, as part of the identity work. 
 
 
 
 
3 IDENTITY, SPACE, PLACE AND WORKPLACE 
 
Identity is thus constructed in an interactive process which is formed in relation to the others, 
the self, and the physical world. Devine-Wright and Clayton (2010) claim that: 
“Environmentally-relevant identities vary not only in geographical but also in behavioral 
specificity”. Place identity and environmental identity can be differentiated by their 
geographical scope, but there are other ways of describing the difference: place identities 
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should involve more specific, localized experiences, and thus more specific memories and 
possibly other differences in cognitive structure.” Environment and identity are then 
constructed both from the premises of personal and geographical location and history.  
Identity is produced in the stories of the self but also in the stories and the history of the 
environment. According to Wells and Baldwin (2012) identity and value of the environment 
are not derived just from the factual, objective features of the space or an object. In fact, 
identity of the environment may be established from the implicit networks of stories related 
to vast body of phenomena, such as the value of organization, or notions of cultural 
constructions. 
 
Hancock and Spicer (2011) introduce the concept of identityscape – a spatially bounded site 
oriented towards the production of economically viable modes of identity. This 
transformation process goes in both ways. Identity, organizational structure and architectural 
features are bound together in numerous ways. Space is thus fundamental in shaping a sense 
of workplace identity (Elsbach, 2004). Elsbach and Pratt (2008), for example, see that 
“physical environments play a major role in facilitating and constraining organizational 
action” and in building a certain work identity. They state that “choosing objects and their 
arrangements in professional organizational work settings is one of the most difficult tasks a 
manager faces” as these decisions reflect much about the organizational culture.  
 
The research on organizational spaces is fragmented partly because the definition of “the 
space” is ambiguous (Taylor and Spicer, 2007). This problem is partly due to the lack of 
philosophical definition of space and its’ combination to the academic field of management 
theories (Cairns, 2003). This applies also to the concept of “workplace” as it can be seen as a 
physical place but also a social and abstract function of the place in which working takes 
place. Workplaces are both social constructions and physical entities which are connected to 
social behavior. Beard and Price (2010) have made a distinction between the physical 
workspace and social workplace by emphasizing the fact that workspace is the physical space 
and: “Workplace in short is workspace plus culture”. 
 
According to Rapoport (2005) work environments should be designed to respond to and 
support the work culture. Vischer claims that the work culture should be and is made visible 
in the physical constructs of the office (Vischer, 2008). Cultural and personal issues are then 
interconnected with the user experience and behavior in and about built environment (e.g. 
Erickson 2004; Yakhlef, 2004).  
 
In this research the concept of workplace is used, when referring to both physical and 
organizational place. The concept of workspace is used when referring to physical settings of 
workplace. However, when reporting the results the concepts are used based on informants’ 
answers. Thus when he/she is talking about workspace, the concept is used regardless of the 
academic definition. 
4 METHODOLOGY 
The “identity work” and the narratives of the place are in a substantial role in preserving the 
“old” and making of the “new” (Markus and Cameron, 2002). Thus this research discusses 
how the employees of the university who have worked in old university main building 
experience the new workplace which is situated in the newly built business park. The aim of 
the research is to describe the relationship between identity work and academic workplace. 
Research questions are: 1. How are the spatial issues of a workplace present in the narratives 
employees deploy about their work? 2. What kind of professional identities arise from the 
narratives of space? 3. How does this affect the experience of the workplace? 
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This is studied by adopting a narrative perspective by looking at the stories the employees of 
the university department deploy about the workplace, -space and its’ history. The results are 
categorized to explicit and implicit narratives which are then discussed.  
4.1 Narrative analysis 
Narrative analysis was developed by Labov (1965), who claimed that the mental processes 
and verbal output are always constructed in a form of a narrative, a story. Thus, analyzing the 
structure of the narratives people present may reveal something possibly hidden about their 
experience of the subject. 
Rymes et al. (2010) explain that in the narrative analysis, it is important to recognize that the 
narratives in themselves are not a portal to experience. At least, narrative is not a direct 
portal. Rather, narrative, in any form and by necessity, always involves narrating to someone 
and in some context. This means that the narrative analysis is depended on speech acts which 
are inevitably relative to the event of speaking, the context, the meaning, and the subjective 
descriptions (Rymes, 2010). In other words, the narrative analysis is concerned about the 
positioning of events, things and subjects, rather than the stories themselves. 

4.2 Narrative data collection 
The academic identities and spatial narratives were explored by interviewing 16 employees ( 
3 professors and 13 employees) of the Department of Real Estate, Planning and 
Geoinformatics. Due to the renovation, they had relocated from the old traditional university 
main building to the newly built business park. The participants were reached via email lists 
of the department. In addition, the researcher approached the interviewees face to face in the 
department, while visiting the office. Out of approximately 80 employees, 7 replied via email 
and the rest of the participants volunteered while asked face to face at the office.  

Narrative interviews are flexible and semi-structured. They allow the informants to chat 
informally in hope of getting as rich data as possible. In addition, the questions are mostly 
kept open ended and flexible. Questions such as “tell me a story about x or describe your 
feeling towards y?” are emphasized. Questions about details are asked only when necessary, 
as the idea of the interviews is to let the informants describe their way of positioning 
themselves as freely as possible (Smiths and Sparks, 2008). 
 
 

4.3 The process of Narrative Analysis 
The research design in this study is adopted from the definition of identity work of Watson 
(2003), Sveningsson and Alvesson (2008). That is as the identity work has seen as an internal 
and external process, the narratives are also analyzed from explicit and implicit point of view. 
Explicit structures refer to content specific factors (e.g. “functional issues” or “aesthetic 
issues”) and implicit structures (e.g. as “background ideals” or “identity construction”) to 
contextual factors of the stories.  
Narrative analysis concentrated on both common and different meanings around the office, 
place, space, heritage, beauty etc. Explicit narratives referred to the straight reply such as: 
“What was your first memory of the place?”  or “It was when I came here for the entrance 
exams and the place was huge”Explicit narrative of this sentence is that the subject first saw 
the place when he started his studies and the place was huge.  
Implicit narratives are about the contextual positioning, such as how the subject describes 
him/herself in relation to the question asked. How does he/she justify and explain the events 
and actions taking place in his/her story. For example in the example above, he/she refers 
coming to the campus first as a student, and referring to the idea that he/she was small as the 
place was big.  
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than in the campus district. These functional themes were normally continued with symbolic 
explanations of what kind “messages” does the functional form give to the guests, students or 
employees. For example, the functional theme of location was often explained with a 
symbolic explanation.  

”Well, for me it was somehow easy to identify with the old campus. Like the 
first time I heard about BES I was kind of surprised to hear that it’s in the third 
floor of the Sähkötalo building seeing that the Department of Construction is 
right here and it’s supposed to be a research unit at that Department. And the 
same thing in Helsinki, a university unit can be somewhere in the middle of 
nowhere and not near [the corresponding Department] in any way” 
Researcher, male, Real Estate Business. 
This is basically a new house so that, no offense, the main building is, like, if 
you are in there an outside visitor might get a feeling that you are somehow a 
part of the core operations but if you were in the middle of nowhere from the 
main building in a house that is also a bit worse for wear, I’d probably feel like 
that it’d be rather degrading.  Researcher, female, Real Estate Business 

These are examples of how location becomes a symbolic message related to categorization: 
what exists where and how organizational structure and the brand are connected to physical 
appearance. It was commonly thought that the all the sub-departments of a certain department 
should be located in the same building or at least close to one another. In other words, 
location is both a functional and a symbolic issue. 
Secondly, the question of aesthetics is often connected to question of symbolics: 

it smelled bad you know and it was shabby and impractical, there was basically 
nothing positive apart from its location, as the location was excellent: a short 
trip to the bus stop, to the cafeteria, it was easy to tell people to come to the 
main building but its usability was a catastrophe, like, for actual work, as it 
smelled bad in there. Researcher, female, Real estate business 
for me what matters is functionality, whether it’s more or less ugly is not so 
important; of course if the premises are embarrassing, for example at the  HUT, 
the paint was peeling on the walls, now that’s embarrassing, if you have 
visitors, it sends a message that we’re not doing any actual work in here. 
Researcher, female, Real Estate Business 

It was commonly stated that the functionality is the only important aspect in workspace, but 
as it was almost always complemented with issues such as “It was embarrassing”, one can 
conclude that functionality and/or aesthetics are always connected to symbolic issues. 
Additionally, it is interesting to ask, why something is considered “embarrassing”. 
Saying that the old main building was embarrassing for visitors can be perceived from three 
perspectives: It is a) embarrassing since it is not taken care of, b) embarrassing because it is 
old, or c) embarrassing because it does not embrace the “value” university should embrace. 
As the employee went on: 

You have to believe that this corresponds to the standards of the modern society 
but I don’t really have that [feeling].” Researcher, female, Real Estate 
Business 

It has to be asked though, what kinds of spaces are seen as valuable and what are no, and 
whyt? As the participant claimed, that she was “embarrassed” to meet clients in the old 
facilities, it needs to be questioned; why she, among others, felt that the spatial arrangements 
were not presentable to guests? Is it purely a question of aesthetics or is it a question of not 
agreeing with old narratives of the university? In fact, when looking at the purely 
architectural features of each building, it is quite impossible to say what they symbolize, 
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unless one is not aware of their historical background. Soon, this became evident also in the 
comments of the same participant: 

I’m not thinking of the historical value, like post-graduate students that have 
been sweating in this room for a hundred years now, I don’t… ” Researcher, 
female, Real Estate Business. 

Although she denied the value of history, in her own case, she did underline the fact that the 
main building had historical value.  

The old building was not that practical, but it was cozy and beautiful. There is 
this image of the desks of the old professors, the workspace and to imagine 
working there, in these historical premises, that is the psychological history 
Researcher, female Geomatics 
 
For working this is fine. I don’t care, this is good. For image…. I am not sure… 
academic way, it is unique, it should be unique and this is not the way I think it 
should be. Professor, male Real Estate Business 

Based on the interviews the business park was a symbol of modern times, adulthood, 
business, efficiency and capitalism as the old main building was seen as a symbol of 
tradition, good taste, warmth, beauty and knowledge. On the other hand, it was also seen 
outmoded, dysfunctional, dirty and even unhealthy. 
These explicit narratives however did not seem to fully explain the subjects’ experience of 
both places. Actually, it almost seemed that explicit narratives are constructed in order to give 
rational explanations to something that is implicit to begin with. For example, when 
employees described the current working conditions they often began with disclaimers, such 
as “Well to speak strictly from the functional point of view” or “well I do not have anything 
interesting to say, everything works just fine” as if they were trying to say that the functional 
issues are not very interesting. This of course did not mean that they would have said that 
functional issues were not important, it was more about saying that there is nothing more to 
them that meets the eye. Accordingly, why analyze something one can simply observe. 
5.2 Implicit Narratives of Identity and Ideals 
Identity and ideals are categorized as implicit narratives, since 1) they were not asked or 
answered straightforwardly and 2) they seemed to restrict and govern the explicit stories told 
by the interviewee. In other words, the implicit narratives were taken for granted, as they 
were not explicitly told, but on the other hand, they acted as the status quo for individuals to 
argue about their perception of space.  
Identity claims were quite typical in the beginning of almost every interview. People tend to 
position themselves in a certain context every time they start to speak. Looking into these 
positioning frames often reveals their ideal of the circumstances or their idea of themselves as 
employees of university. For example, most of the subjects expressed that they are not 
qualified to answer questions related to their workspace. The interesting aspect was the 
explanations that differed drastically, for example the following ones: 
I am not a part of the relocation process, so I might not be the perfect subject for your study. 
The professor of Real Estate Business 
I have not worked in this department long enough, so I do not know whether I am a good 
subject for your study Researcher, female, Geomatics 
I am a secretary, so I don’t actually work in an academic context Secretary, female 
My answers will be the same as the other secretaries, so I suppose you do not need my 
participations to your research Secretary (who eventually declined to take part) 
I am not an architect so I am not qualified to answer questions related to the aesthetics 
Researcher, male, Real Estate Business 
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This might imply that either they felt that they did not know or understand, what the research 
was about, or had different expectations, did not feel to be a part of the spatial processes or 
simply were reluctant to take part in the research. Either way, the similarities of identity 
narratives “not qualified for saying anything” and differences in justification “because I am 
not part of the process, I am a secretary, I have not worked here long enough” were apparent. 
It gave presumptions to the conclusion that the employees needed to perform identity 
positioning before saying anything about the space. The question is what kind of identity 
positioning was performed and what kind of ideals they reflected. 
5.3 The Ideal role of academia and the reflection of identity to the academic space 
The research on real estate and especially real estate business is connected to business 
discourse and culture by definition. At the same time, the academic ideal endorses the idea of 
independency and tradition. That is, scientific knowledge should be derived from 
independent sources, which do not have subjective motives, such as economic or personal 
benefit. On the other hand, the social motive of research and especially applied research in 
general is to produce applicable results for the given actors of the context. These two factors 
behind scientific research may contradict from time to time. This underlying debate could be 
seen in the way the employees constructed their identity, ideals, and spatial experience. For 
instance the relationship between the subject of academic work and the spatial arrangements 
of the workplace were seen connected in most of the interviewees: 

It was a rather horrible working space when for example I was writing my 
dissertation about corporate real estate management, about how the work 
space should support your work. And you feel like the shoemaker's children go 
barefoot as the premises really did not support your work. Researcher, female, 
Real Estate Business 

In addition to the motive of academic work, there were differences between how to conduct 
academic work. These ontological and epistemological ideals could also be seen in the way 
researchers described their identity in relation to space. The pragmatic, positivistic and 
phenomenological paradigms could be recognized. For instance from a pragmatic view, the 
subject said something like: 

I didn’t really think about anything, for me this is a business park, so it’s a 
modern office space, but there’s nothing architecturally exceptional that would 
make you think ‘wow, this is a spectacular hall or an amazing solution’, there’s 
nothing like that, this building is a mass product but there’s nothing wrong with 
that. Researcher, female, Real Estate Business 
Sure the main building was a nice place in my opinion but it’s for practical 
reasons; the connections are better there and, ok, maybe, this is an okay 
location for me but I think that ending up in the Sähkötalo building or 
somewhere that would be the worst. Researcher, male, Real Estate Business 

These excerpts were linked to pragmatic category, since they did not elaborate any deeper 
meaning to space as functional issues overrule other aspects of spatial thinking. Very similar, 
but slightly different were the positivistic views: 

I’m mainly interested in that it’s working, for me it’s more important that it’s 
warm enough for me and that the air conditioning is just right and it’s nothing 
to be ashamed of, like, there is nothing negative about this, I feel that this is 
quite neutral. Researcher, female, Real Estate Business 

This view emphasized the idea of symbolics, that is, there are views that idolize symbolics, 
but in the end it is the most obvious things that matter. In addition, she defined the academic 
ideal from a pragmatic point of view, saying that all that can be measured and objectively 
observed is all that really matters. 
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The interesting point was that in fact many “real estate-researchers” wanted to emphasize the 
so called positivistic discourse in the academic identity, as a counterforce to the more 
phenomenological perspective to spaces which for example would object to the idea of “mass 
product architecture”, architecture that does not encompass a meaning. 

It was a bit of a researcher’s sanctum and what I really liked was that there 
were lab specimen on display that made it a bit of a --------researcher’s space, I 
really had this romantic notion of the academic life, and, really, although I 
myself would perhaps want to work as an academic in the main building of the 
University of Helsinki or somewhere like that where everything is made of 
bronze and there are these torso statues everywhere, I must say that the main 
building represented it to me more than this soulless business park” Research 
Assistant, male, Real Estate Business 
There is always this certain feel of history in there; I don’t know how to 
describe it: when you go someplace, you get this feeling that it’s pretty exquisite 
in there; whether it’s the colors or the architecture or something old hanging 
on the walls. Researcher, Female, Geomatics 

The excerpts above portray the classical and the most commonly used positioning of 
academic identity. They  illustrate the traditional material symbols of academia, such as “the 
old statues”, “the researcher’s sanctum” and “lab specimen” etc. Accordingly, the old age 
was considered to be a part of academic tradition: 

Then, often people hype about a certain thing that ten years from now is not so 
important and if you make some really trendy choices, they get old really fast, 
so that it doesn’t make sense to destroy the history, but of course if they come 
up with something really sensible, then they may want to choose something like 
that. Researcher, male, Real Estate Business.  
I think the old space needs to be respected for the sake of heritage. It holds 
these stories and values, which cannot be reinvented in a new space. 
Researcher, male, real estate business 

Although the old main building of the HUT does not portray the classical architecture of 
universities, as it is modern compared to buildings such as the University of Helsinki built in 
the 19th century over 130 years before the HUT main building, it still is older and it was often 
seen to be “closer” to the academic identity than the new business park. This provokes 
question of relativity. Is being “older” only value for a (academic) building? That is, if 
something is new, it does not yet hold any stories or value. 

I want to go back to the old building. It could be more practical, but you cannot 
change anything, which I think is good… history must be preserved. I think this 
building (business park) incorporates everything that has changed in the world 
and in the university. And not in a good way. This building symbolizes how, 
how should I put it, the discursive change in thinking, to the direction in which 
university fits to the business park. You surely understand. Professor, female, 
Geomatics 

In addition to the ideas and ideals of the space, the notion, that the space actually changes the 
behavioral and ideological structures of organization was presented.  

no, I find it good that this department had to [move], as it had been somewhat 
conservative,, I think it’s good to make a change like that, to shake things up, 
put people in a different environment, sit in a different location and maybe with 
different people; new things may be created and people start noticing, the 
premises may be different and function differently. Researcher, female, 
Geomatics, 
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Saying that “the department was conservative” and “the new space will shake things up”, 
implies to two confronting narratives. First of all, the juxtaposition of the old-and the new 
and also the idea that being old and coming to something new would in fact change the social 
structure and the behavior of people. The interview did not reveal what would exactly 
change. In any case, this is an example on how the subjects experience the analogy between 
the identity, action and space. 
The phenomenological and traditional views and the pragmatic and business-centered views 
seemed to overrule the conversations. They could be identified even within the same 
conversation. However, the identity work could be seen mostly emerge, when talking about 
the meaning of space. One of the subjects brought up her experience of the old Helsinki 
University, when she entered the lobby for the first time: 

It was grand to enter, it made me feel that I was entering an honorable 
environment, as I respected education and it reflected to that, I felt that it would 
be really great to get in, to study there. Researcher, female, Geomatics 

She underlines the fact that the environment was respectful in the same way the education is 
respectful. Although she made the assumption, that the “old” university building is 
honorable, she did not provide any concrete examples on how and why is the “old” 
environment somehow more respectful than some other. Accordingly, she made an analogical 
reference to the space, its symbolic value and her own feelings toward the space as “it would 
be great to get in” in other words, it would be great to be part of this environment, to 
represent similar issues, as the space represents, such as “honor” and “dignity”. Of course, the 
reason for starting to study is the actual content of the subject, but that was something she did 
not mention. She talked more about the representations of given organizations and their 
spaces, rather than the subject (mathematics) she was actually starting to study at that time.  

…but it’s not that I personally would feel like this but I would not like others to 
think… I don’t care, but what matters is that what others think. Researcher, 
female, Real Estate Business 

This assumption was supported by the small differences between the staff of Geomatics and 
the staff of Real Estate Business. Geomatics as an academic subject is closer to the basic 
sciences, as it is more concerned about modeling spatial issues than Real Estate Business 
which is more concerned in applying these models to the business. The informants from the 
department of Geomatics more often used metaphors of the tradition of university, such as: 

I want to keep my books close, I am very fond of my literature, thus I do not see 
myself in this ‘paperless’ business park in an open plan office, it would be a 
disaster for me. The Professor, male, Geomatics 

They were also a bit more skeptical about the new premises, although the arguments to this 
direction differed between subjects. 
6  DISCUSSION 
Functional issues such as air conditioning or equipment of the new workplace were seen as 
self-evident, important, but not very interesting issues in the workplace. The perception of the 
new workplace was more interconnected with the ways the subjects described their role in the 
academia and the role of academia in the whole society. The narratives could be divided into 
explicit narratives which described the straight-forward observations about the environment 
and into implicit narratives which explained the explicit narratives with descriptions of 
identity. 
Subjects’ personal history in relation to the building did not matter as much as their personal 
perspective to the academia and to the architecture. That is, people who had similar 
backgrounds in the university did not necessarily agree with the value of the history and the 
spatial arrangements. It was more about their personal view, their own values and ideals 
about university, than the time and events they had experienced within the university. 
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The professional identities arose from the quotes as implicit narratives the employees 
deployed in order to explain the explicit narratives about the functionality and symbolics of 
the space. These implicit narratives could be categorized into two groups, in which the first 
represented those who saw their place in the university to endorse the tradition of the 
research, independently from the business, and those who saw the economical and practical 
issues as the reason for the university to exist in the first place. For the first group, the 
business park was not an adequate place for academic work and for the second group it was 
perfect. The fact that everyone was satisfied with the functional issues implies, that it is 
actually their identity and ideal that governs their experience of the space, not the space itself. 
Additionally, the academic identities were connected to ontological and epistemological 
ideals of functional, positivistic and phenomenological views that could be seen in the way 
researchers described their identity in relation to space.  
Since everyone was more or less satisfied with the functional and aesthetic issues of the 
workplace, the implicit issues derived from their professional identity played a significant 
role in their experience about the space: the pragmatic, positivistic, phenomenological and 
traditional paradigms, in which the pragmatic and positivistic groups emphasized the 
functionality, but also wanted to underline the fact that symbolism of spaces is an irrelevant 
factor in their workplace experience. Phenomenological and traditional groups often drew 
analogies between the ideal of academia and were concerned of the representations of space. 
As a matter of fact, many of them were even ready to spent time in non-functional and “ugly” 
space, if it represented the idea of “academic way of being”, whatever that might be. 
Additionally, it was not all that clear what is the difference between functionality, aesthetics, 
heritage and symbolism, since they are all interconnected. For instance, many thought, that 
the new business park is “beautiful” since it is clean and light, but their perceptions of beauty 
were connected to the appearance that represents a different history or a certain style. 
Accordingly, the new business park cannot have a history and it is not seen as representative 
of a certain style or era. Therefore, it cannot be “beautiful”. This concludes that for instance 
“beauty” is not just a question of a concrete architectural feature such as building material or 
layout. It is connected with various other factors, and thus aesthetics, or functional issues for 
that matter, cannot exist individually without other cultural references. Subsequently, the 
experience of the space, affected by the abovementioned, cannot be measured without the 
complex contextual issues. As identity is partly constructed in relation to materialistic issues 
such as space, consequently the experience of the space is constructed in relation to abstract 
factors such as the identity. 
7  CONCLUSION 
Professional identity and ideals are connected to the experience of space and vice versa. 
Thus, workplace identities should not be underestimated in study of space which cannot be 
seen as a neutral physical setting, since it always represents some cultural values. On the 
other hand, the relationship between identity and space is an ongoing process which is 
iterative by nature. Spaces also guide the construction of identity and vice versa. For instance, 
at the time the old main building was built, it must have been seen as “too modern” for 
university. In other words, history, identity and the stories of the places are been constructed 
all the time.  
To conclude: It is important to understand that spaces are used and experienced in a complex 
way, including not just the functional features, but also the history and personal perception of 
the history and the self. In addition, it is important to acknowledge the multidisciplinary 
theory of built environment which emphasizes the physical, social, and mental aspects of 
places and spaces. After all, they form a fundamental part of constructing and deconstructing 
identities which are present in any perception and reflection we experience both in the 
abstract world of organizations and in the physical world of the environment in which we act.  
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ABSTRACT 
The ways of learning and teaching have changed from traditional teacher-led teaching 
towards student-centred learning during the last decades. In Finland, Laurea University of 
Applied Sciences has created a pedagogical model called Learning by Developing (LbD) to 
support an integrated learning, research and regional development process. The new ways of 
working and studying have set new needs for working environments as well. The purpose of 
this project was to design a multi-purpose office for personnel to support working according 
to the pedagogic model. 
The paper presents a design process. Several data collection, analysis and development 
methods were utilized in designing a new office. A research strategy was a case study. The 
process was integrated into the education of facility management students through the 
pedagogical model. The process proceeded in the following steps: defining an objective, a 
preliminary study by students, interior design, implementation and analysing user feedback. 
A theoretical background consists of the concepts of the new ways of working at university 
facilities. 
From an educational perspective, LbD model produced authentic research and learning 
experiences for students. As a result, a new multi-purpose office was designed and introduced 
as a working space for twenty staff members. The office was evaluated by the users. The 
quantity and the quality of positive experiences provided a solid foundation for further design 
processes. More students are expected to study at the campus in a few years, which most 
certainly leads to new facility-related projects. Keywords 
Learning by Developing, Multi-purpose office, New ways of working, Design process 
 
1 INTRODUCTION 
A background to the project lies in the changing environment of higher education. The ways 
of learning and teaching have changed from traditional teacher-led teaching to student-
centred learning. Teachers are more coaches than traditional information suppliers while 
students are active actors and learners. The new ways of learning, teaching and working have 
set new needs for studying and working environments as well.   
According to the Finnish legislation the universities of applied sciences “shall provide higher 
education for professional expert jobs based on the requirements of working life and its 
development; support the professional growth of individuals; and carry out applied research 
and development that serves polytechnic education, supports the world of work and regional 
development, and takes the industrial structure of the region into account (Polytechnics Act 
351/2003, Amendment 564/200912). Due to requirements for pedagogical training, applied 
research, and regional development, Laurea University of Applied Sciences (later Laurea 

                                                 
12 http://www.finlex.fi/en/laki/kaannokset/2003/en20030351.pdf  
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UAS) created a pedagogical model called Learning by Developing (later LbD, LbD model). 
The model aims to produce new practices, competence and collaboration between lecturers, 
students and experts from industry. It is essential that the creation of new knowledge 
becomes explicit as skills. Graduates have competence in professional doing and scientific 
knowing. As an action model, LbD outlines the nature of research at the University of 
Applied Sciences. (Raij 2007.) According to Vyakarnam et al (2008, 19), LbD melds together 
the main functions of universities of applied sciences: professional education (learning) and 
teaching based on research (developing). 
In the pedagogical strategy of Laurea13, the LbD process is defined as the core process, which 
provides the core of Laurea’s pedagogical philosophy. The model has been in development 
for over a decade, from the project-related learning towards student-oriented research, 
development and innovation (RDI) activities, which are increasingly integrated with learning. 
In the LbD process (eg. Raij 2007; Vyakarnan et al. 2008), there is always an authentic need 
for an LbD project. In addition to authenticity, other essential elements in the model are 
partnership, creativity, experiential learning and research. 
This paper describes the design process of a new multi-purpose office for working at Laurea 
UAS Leppävaara campus in Espoo, Finland. The project was integrated in an educational 
process through LbD principles. Facility management students were playing an important 
role as researchers and developers. The methodology, results, and conclusions are discussed 
in the paper. 
 
2 NEW WAYS OF WORKING AT UNIVERSITY FACILITIES 
Information and communication technology (later ICT) has developed wildly during the last 
two decades. Technology enables multi-purpose work. Work can be done where ever and 
whenever, alone or together. Multi-purpose work increases the meaning of a physical 
working environment and sets new demands to it. Digital premises, social media tools, 
communication tools or video negotiation premises are significant to the success of working. 
(Hietanen at al, 2011, 7-8.) The general trends and trends in pedagogics particularly, as well 
as the Finnish education legislation, create the above-mentioned circumstances also at 
university facilities. 
Although the work has developed, physical premises have necessarily not. The growth of an 
environmental consciousness also sets need for the versatility of premises. A facility is 
always an investment and it is expected that the utilization rate of premises is high. The 
offices designed for  individual work are giving way for multiform solutions. In the future, 
the crucial question is: are the offices designed for the needs of yesterday´s or tomorrow´s. 
(Hietanen et al, 2011, 10-11.) 
A possibility to choose a working space facilitates work satisfaction. Facilities also direct 
operations and create experiences. The culture of the organisation has to support the flexible 
use of the premises. (Haapamäki, Nenonen, Vartiainen, 2011, 13.) Of course, this principle 
concerns university facilities, where modern working methods are used. 
 
2.1 Multi-purpose office 
The working day of experts consists of different tasks. Peaceful and quiet space is needed for 
the tasks, which require concentrating. Group work space is needed for the tasks, which 
require cooperation. Open spaces are needed for discussions and breaks. (Haapamäki et 

                                                 
13 
http://www.laurea.fi/en/information_on_Laurea/Strategy/Documents/Pedagogical_strategy_l
ow_res_01092011.pdf   
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2.2 The New ways of working in LbD model 
As a result of the LbD model, lecturers´ roles have been strategically redeveloped. The 
abilities, roles and activities of the staff are developed in the context of the LbD model in a 
way that best facilitates students’ learning. The staff’s attitude to students is equality and 
collegiality. Laurea’s lecturers act as educators, professional growth coaches, researchers and 
developers, network experts, regional developers and experts in their fields. The activities are 
characterised by stronger links to the professional world and a network-based way of working 
within Laurea and with stakeholders. (Learning by Developing (LbD) Strategy.) 
To work properly from the personnel´s point of view, LbD model requires flexible, multi-
purpose workspace. During the LbD process there is a need for interaction between students 
and teachers, as well as industry representatives. There is a need for open interaction with 
colleagues and management, for cooperation with colleagues, students and other partners, the 
short visits of students, and for individual intensive work. The facilities have to support all 
the forms of interaction. From the management point of view, open communication channels 
are essential. The students need to reach the personnel easily and informally. 
 
3 DESIGN PROCESS AND METHODOLOGY  
 
The purpose of the process was to design a new multi-purpose office for teachers, managers 
and other staff members to support working according to the LbD model. The design process 
and methods used in each of the process phases are described in this chapter. The phases, 
methods and roles of the actors are illustrated in a figure 2. The research strategy is a 
qualitative case study (Robson 1995, 40).  
The authors are working in the organization and, later during the project, also in the new 
office. Another author is in a management position; another one is working as a senior 
lecturer. The authors documented the process in order to evaluate it and get data for future 
processes. Pedagogical model involved students in the design process as researchers. Both 
authors moved to the new office room during the process, which made them genuine users 
with their own opinions as well.  
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to use the office space more efficiently was still existing. Furthermore, the decision was made 
to continue the process towards implementation. 
The design process could have stopped at an early stage without the research help of the 
students. There was one part-time facility manager at the campus, whose limited time 
resources could have been an obstacle to the realisation of the preliminary study. However, 
the study was relevant to get the personnel involved in the process from the beginning. Even 
though there were several methods used, they were quite traditional ones. Interviews and 
questionnaires could have been replaced with more user-oriented methods like personas, 
customer journeys or other design methods. Nevertheless, the students achieved results, 
which could be utilized in further steps. 
3.3 Interior design 
An outsourced interior design was a natural continuum to finalize the project, since neither 
the staff nor students had the competence to finalize the design. Two interior designers 
conducted a group interview with the staff to be fitted in a new multi-purpose office. People 
could tell their wishes and fears towards new working conditions. After the discussion, the 
personnel could also fill in the questionnaire anonymously about their expectations, needs 
and facts concerning the way of working. Based on the analysis of the results, there were 
enough people willing to settle down in a new type of an office. Four teachers did not want to 
move to this multi-purpose office, because of which they were offered a desk in a more 
traditional office. On the other hand, some teachers wanted to move in a new room even 
though they had a desk in remaining offices.  
The designers suggested a room layout with an action plan of furniture acquisitions, surface 
materials and alterations. Essential elements were: adjustable and various furniture to allow 
working in various positions (several different hot desks, chairs and sofas), a room for silent 
working, small meeting rooms, kitchen facilities and a big dining table, a new floor material 
to prevent noise, a joint library area and personal cabinets. Four zones could be demonstrated. 
The incredulous attitudes seemed to develop towards positive expectations when the opinions 
were genuinely asked and respected. One could see enthusiasm among the personnel towards 
the change. The process was decided to be finalized with furniture acquisitions and alteration 
work during the summer break of the university. 
The outsourced design service was worth the cost. The process was fast and the designers 
were professionals in aesthetics, ergonomics and the functional aspects of space design. The 
most valuable insight to be considered also in later processes is to let the staff express their 
hopes and fears and thus get more involved in designing their working surroundings. 
3.4 Implementation 
The alterations were carried as planned. The facility manager of the campus supervised the 
work. The project was supposed to be ready when the staff came back from the summer 
break in the middle of August, but several furniture acquisitions were late. It took an extra 
month more until the room was ready, which set challenges to organise the work at the 
beginning of the academic year. 
Finally, twenty teachers and other staff members could settle down in the new office, where 
nobody had their own tables or chairs but the atmosphere and functionality had risen even to 
a higher level than expected. The delays in the delivery of the furniture were the biggest 
failures of the entire process. Delivery schedules have to be estimated carefully in future 
projects. 
3.5 Analysing user experiences 
The user experiences were gathered four months after the move through an email survey. The 
management sent an email to all the inhabitants of the new space. The personnel were asked 
to give open feedback (1-3 sentences each) about the experiences, success factors and 
challenges. Some example themes were presented. 
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criteria. This would be realisable after the conclusion of the pilot phase of the GEFMA 
certification. 
 
ACKNOWLEDGMENTS 
Tips from the anonymous experts provided valuable advice for the clear structuring and an 
internationally understandable presentation of this paper. 

 
REFERENCES 
Belz, F.-M. / Peattie, K. (2009), Sustainability Marketing: a Global Perspective. Glasgow. 
BIFM British Institute of Facilities Management (2013), Sustainability in Facilities 
Management Report 2013, available at (registration necessary): www.bifm.org.uk(accessed 28 
October 2013). 
BMU Bundesministerium für Umwelt, Naturschutz und Reaktorsicherheit (Ed.) 2009, 
Nachhaltigkeitsberichterstattung – Empfehlungen für eine gute Unternehmenspraxis, Berlin 
(online available at: http://www.bmu.de/fileadmin/bmu-
import/files/pdfs/allgemein/application/pdf/ 
broschuere_csr_nachhaltigkeitsberichterstattung.pdf, accessed 28 October 2013). 
Business and the Environment (2010), Tracking Sustainability, Sept 2010, p. 8-9, additional 
information available at: http://www.ireuse.com/upload/ireuse_FSDM_Surveyreport.pdf 
(accessed 28 October 2013). 
Castelo, B. M. (2013), Sustainability Reporting Guidelines, Encyclopedia of Corporate 
Social Responsibility, pp. 2389-2395.  
Clarkson, M. B. E. (1995), A Stakeholder Framework for Analyzing and Evaluating 
Corporate Social Performance, in: The Academy of Management Review, Vol. 20, No. 1 (Jan., 
1995), pp. 92-117, Published by: Academy of Management, Stable URL: 
http://www.jstor.org/stable/258888. Accessed: 14 June 2013 
Coenen, Ch./Alexander, K./Kok, Herman (2012), “FM as a value network: exploring 
relationships amongst key FM stakeholders” in: Jensen, P. A./van der Voordt, Th./ Coenen 
Ch. (Ed.) The added value of Facilities Management – Concepts, findings and perspectives, 
Polyteknisk Verlag, Lungby, Denmark, pp. 75-91. 
Global Reporting Initiative (2006), GRI 2006 - RG Leitfaden zur 
Nachhaltigkeitsberichterstattung, available at: 
https://www.globalreporting.org/resourcelibrary/German-G3-Reporting-Guidelines.pdf 
(accessed 18 October 2013). 
GRESB Global Real Estate Sustainability Benchmark (2013): 2013 GRESB Report, 
Amsterdam NL. 
Henry, J.-F. / Journeault, M. (2010), Eco-control: The influence of management control 
systems on environmental and economic performance, in: Accounting, Organisations and 
Society, vol. 35, no. 1, pp. 63-80. 
Hoffmann, T. (2011), Unternehmerische Nachhaltigkeitsberichterstattung –eine Analyse des 
GRI G3.1-Berichtsrahmens, Lohmar. 
James, M. L. (2013), „Reporting of Sustainability Efforts – a Case Exploring Issues, Benefits 
and Challenges“, Proceedings of the International Academy for Case Studies, Volume 20 
Number 1, New Orleans, pp. 15-16. 
Kopfmüller, J. (2007), Auf dem Weg zu einem integrativen Nachhaltigkeitskonzept, in: 
Ökologisches Wirtschaften 1/2007, pp. 16-18. 



13th EuroFM Research Symposium EFMC 2014
 

 315  

KPMG (2013), The KPMG Survey of Corporate Responsibility Reporting 2013, available at:  
http://www.kpmg.com/Global/en/IssuesAndInsights/ArticlesPublications/corporate-
responsibility/Documents/corporate-responsibility-reporting-survey-2013-exec-summary.pdf 
(accessed 6th January 2014) 
Kummert, K./May, M./Pelzeter, A. (2013), Nachhaltiges Facility Management, Springer 
Verlag, Berlin Heidelberg.  
Lauesen, L. M. (2013a), Primary stakeholders, in: Encyclopedia of Corporate Social 
Responsibility, Springer Berlin Heidelberg, pp. 1892-1898. 
Lauesen, L. M. (2013b), Secondary stakeholders, in: Encyclopedia of Corporate Social 
Responsibility, Springer Berlin Heidelberg, pp. 2114-2119. 
Lünendonk (2012), Lünendonk-Liste: Führende Facility-Service-Unternehmen in 
Deutschland, accessible at: http://luenendonk.de/wp-
content/uploads/2012/07/LUE_PI_WP_Liste_2012_f0207126.pdf (acessed 19 October 2013) 
Mösle, P. (2013), Leitfaden zur Einführung von Nachhaltigkeitsmessungen im 
Immobilienportfolio, ZIA Zentraler Immobilien Ausschuss e.V. (Ed.), Berlin. 
Nousiainen, M. / Junnila, S. (2008), End-user requirements for green facility management, 
Journal of Facilities Management, Vol. 6, No. 4, 2008, pp. 266-278. 
O´Dwyer, B./Owen, D. L. (2008): Corporate Social Responsibility, the reporting and 
assurance dimension. In: Crane, A. et al, The Oxford Handbook of Corporate Social 
Responsibility, Chapter 17, Oxford University Press, New York, pp. 384-409. 
Pelzeter, A./May, M. (2012), “Key Performance Indicators for Sustainability in Facility 
Management” Proceedings EFMC'2012, Copenhagen (24-25 May 2012) S. 37-43. (ISBN 
978-3-00-038361-8) 
Pelzeter, A. (2013a), „Nachhaltigkeit und Facility Management – Was darf man von der 
künftigen GEFMA-Richtlinie zur Nachhaltigkeit im FM erwarten?“, Facility Management, 
1/2013, p. 33-34. 
Pelzeter, A. (2013b), Sustainability in Facility Management, Hauser, G./Lützkendorf, 
T./Eßig, N. (Ed.): Implementing Sustainability – Barriers and Chances, Book of Abstracts, 
sb13 Sustainable Building Conference, Munich April 24-26, 2013, Fraunhofer IRB Verlag 
2013, p. 287-288. 
Rat für Nachhaltige Entwicklung (2012), The German Sustainability Code (GSC), available 
at:   
http://www.nachhaltigkeitsrat.de/uploads/media/RNE_The_German_Sustainability_Code_G
SC_text_No_41_January_2012.pdf (accessed 28 October 2013). 
Rottke, N./Landgraf, D. (2010), Ökonomie vs. Ökologie – Nachhaltigkeit in der 
Immobilienwirtschaft, Köln 2010. 
Stibbe, R./Voigtländer, M. (2013), Corporate Social Responsibility in der 
Immobilienbranche, available at: http://www.iwkoeln.de/de/studien/iw-
trends/beitrag/rosemarie-stibbe-michael-voigtlaender-corporate-social-responsibility-in-der-
immobilienbranche-119298 (accessed 28 October 2013). 
Sweeney, L. (2007): Corporate Social Responsibility in Ireland: Barriers and Opportunities 
Experienced by SMEs When Undertaking CSR, Corporate Governance, Vol. 7: pp. 516-523. 
United Nations Environment Programme (UNEP), et al. (2013) Carrots and sticks - 
Sustainability reporting policies worldwide – today’s best practice, tomorrow’s trends, 
available at: http://www.upj.de/fileadmin/user_upload/MAIN-
dateien/Aktuelles/Nachrichten/carrots_sticks_2013.pdf (accessed 19 December 2013) 
UN Global Compact (2013), Jahrbuch 2011, available at:   
http://www.globalcompact.de/sites/default/files/themen/publikation/yearbook_2011.pdf 
(accessed 18 October 2013).  



13th EuroFM Research Symposium EFMC 2014
 

 316  

 
SECTION TEN:  
FACILITIES MANAGEMENT RESEARCH WORLD 
 
 
Introduction  
Facilities Management Research World 
 
Per Anker Jensen 
Centre for Facilities Management – Realdania Research 
Technical University of Denmark 
 

Papers 
 
Strategic FM Procurement: an issue of aligning services to business needs  
Akarapong Katchamart and Danny Shiem-Shen Then.  
 
Post Occupancy Evaluation for Improving of Main Dormitories (Choeng Doi) 
Tanut Waroonkun and Supuck Prugsiganont 
 
Facility Management in West- and Eastern Europe 
Alex Redlein and Michael Zobl.  
 

  



13th EuroFM Research Symposium EFMC 2014
 

 317  

 
Introduction 
FM Research World  
 
Per Anker Jensen 
Centre for Facilities Management – Realdania Research, Technical University of Denmark 
 
BACKGROUND 
FM is an international profession and discipline, but it develops differently in different 
countries around the world. The start of FM took place in the USA, but was quickly followed 
by countries in Europe. FM has spread fast around the globe particularly in the English 
speaking countries, but increasingly also in several Asian countries. In Europe the strongest 
development has been in Western and Northern countries, but FM is becoming increasingly 
important in Southern and Eastern European countries as well. This development first of all 
concerns FM as a professional discipline and industry, but it can also be seen in the 
development of academic FM research and education with a certain delay.  
 
This international development is reflected by the papers in this session. The first paper is 
based on case studies from two European and two Asian countries. The second paper 
concerns a study from one Asian country and the third paper is a study based on data from 
several Western and Eastern European countries. 
 
THE THREE PAPERS 
In the first paper: “Strategic FM Procurement: an issue of aligning services to business 
needs”, Katchamart and Then focus on the interdependence between business need and 
strategic decision on FM procurement model. This interdependence underpins the reason 
behind strategic decision on FM procurement. The study is theoretically based on asset 
specificity and empirically on 7 case studies from Denmark, Hong Kong, Thailand and The 
Netherlands. The result is an identification of four types of core business characteristics that 
impacts on FM services and provision based on the degree of criticality to business 
continuity.  
  
In the second paper: “Post Occupancy Evaluation for Improving of Main Dormitories 
(Choeng Doi) Chiang Mai University”, Waroonkun and  Prugsiganont focus on on evaluating 
how well dormitories at a university in Thailand meet student housing satisfaction at present 
and how to improve its environment with optimal building solutions. Student satisfaction was 
assessed through a Post Occupancy Evaluation questionnaire with eight main criteria of 
evaluating building aspects. The statistical analysis of the sample group revealed that 
building efficiency is the most significant factor influencing resident satisfaction. 
 
In the third paper: “Facility Management in West- and Eastern Europe”, Redlein and Zobl 
focus on areas of cost savings and increase of productivity for departments on the demand 
side of FM. The paper is based on mixed methodology using both qualitative and quantitative 
data from different European countries such as Austria, Germany, Bulgaria and Romania. 
The study shows that companies in Austria and Romania with an own FM department tend to 
achieve savings within more facility services in contrast to companies without an own FM 
department. An own FM department also leads to higher annual savings. 
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Akarapong Katchamart 
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akatchamat@gmail.com  

+669 4810 6767 
 

Danny Then Shiem-shin 
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ABSTRACT 

Purpose – To illustrate the interdependence between business need and strategic decision on 
facilities management (FM) procurement model. This interdependence underpins the reason 
behind strategic decision on FM procurement. It would assist decision makers on FM services 
procurement that fulfills business needs and enriches business outcomes. 

Design/methodology/approach – By a systematic review of FM-related literature, this 
research structures and investigates on three aspects of this interdependence between business 
delivery and FM services: 1. What characteristics of core business impact on FM service and 
provision? 2. What are the interconnections between business support and FM procurement 
decisions? and 3. What are the available FM services procurement options? 

Findings – There are four types of core business characteristics that impacts on FM services 
and provision based on the degree of criticality to business continuity. Each type of core 
business needs determines decisions on FM procurement which vary with the degree of 
collaborative relationship between decision makers and FM service providers. The degree of 
collaborative relationship encapsulates the number of communication channels, stakeholders’ 
involved, direction of data transfer and nature of data exchange. Consequently, the 
collaboration among parties involved determines the form and format of FM procurement 
model. 

Research limitations/implications – This approach can be used as a decision-making 
framework for management to assess its FM services procurement decision, and to justify the 
needs of FM provision and services. On the other hand, an FM organization can use it as a 
self-evaluation tool to evaluate its FM procurement and degree of alignment of its current 
offering with core business needs. As the approach is based on a limited number of detailed 
case studies, further empirical verification of various types of organizations and contexts will 
be needed. 

Originality/value Although this proposed approach is formulated within the context of FM 
procurement, its applications can be applied to other organizational support functions, for 
instance human resource (HR), information technology (IT) and finance services. 

Keywords: Business need, Business support, Alignment, Strategic FM procurement, FM 
procurement strategy.  
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1. INTRODUCTION 
Michael Porter´s organizational value chain (Porter, 1980) divides business units into two 
building blocks: (1) Primary activities are organizational core competencies that possess the 
competitive advantage to surpass their business competitors. They create the monetary value 
to the organization. (2) Support activities are an organizational non-core competency that 
supports the operation and production of the primary activities. They create the non–
monetary value. The only monetary value contribution is cost reduction.  
FM is the integration of processes within an organization to maintain and develop the agreed 
services which support and improve the effectiveness of its primary activities, (CEN, 2010).  
Regarded as a non-organizational core competence and a non-critical function, FM activities 
are likely to be performed and contracted out to third parties who hold specialized knowledge 
and expertise. This managerial perspective confines the boundary of FM´s scope, role and 
function as their added value creation is only limited to achieving prescribed service levels at 
the lowest cost. As a result, other potential added value aspects from FM are being neglected.  
This research intends to unfold the unarticulated notions of added value of FM. A better 
understanding of added value opportunities from FM services provision will broaden existing 
corporate management´s perceptions of its abilities and utilities. The research deployed the 
asset specificity theory as an overarching framework by comparative analysis of FM 
literature with empirical findings from FM practices in selected case studies. The practical 
implication of this research is to illustrate the interdependence between business need and 
strategic decision on FM procurement. This interdependence underpins the reason behind 
strategic decision on FM procurement. It helps corporate management to make the decision 
on which FM functions should be outsourced and/or kept in-house, and under what 
circumstances the most effective and efficient collaborative relationship between FM 
organizations and their clients can be achieved. 
 

2. OVERVIEW OF ASSET SPECIFICITY 
Coase (1937) raised the question of what drives organizational form, and largely developed 
the theoretical framework referred to as transaction cost economy (TCE). The essence is that 
“economizing on transaction costs would determine the organization of economic activity, 
and the division of activity between firms and markets” (Milgrom and Roberts, 1992, p. 51). 
He proposed that a firm will replace the market provision when the costs of transacting 
within the firm are less than the costs of transacting through the market. The manner in which 
a transaction is organized depends on particular attributes of the transaction. Most TCE 
researchers (Williamson, 1979, 1981, 1985, 1996) discuss three critical transaction attributes: 
(1) Asset specificity; (2) Uncertainty; and (3) Frequency. Asset specificity is argued to be the 
most important factor in determining the choice of governance, namely hierarchy or market.  

Asset specificity was described as the ‘specialized ability’ by Marshall (1949, p. 172) in the 
transaction relationship that is required for particular functions and requirements. Williamson 
(1985, p. 95) defines asset specificity as ‘the degree to which an asset can be redeployed to 
alternative uses by alternative users without sacrifice of productive value’. TCE suggests that 
asset-specific investments should only be deployed on the expectation of substantial cost 
savings and/or value-adding advantages, but it also posits that asset specificity increases the 
hazards of opportunism and the transaction costs necessary to safeguard against the risk of 
opportunistic expropriation (Heide and Stump 1995; Parkhe 1993).  

Based on the level of asset specificity, firms will formulate an appropriate governance 
structure, with inter-firm relationship performance expected to be maximsed when 
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opportunistic behavior incentivized by asset specificity is reduced (David and Han 2004; Lui 
et al. 2009; Rindfleisch and Heide 1997). De Vita et al. (2011) explain the usage of asset 
specificity as a core concept of TCE (also commonly referred to as transaction cost theory, 
TCT), which is still seen as the dominant theoretical framework for studying organizational 
boundary choices (Geyskens et al. 2006). In particular, asset specificity has become a key 
construct in research into make-or-buy decisions (Espino-Rodríguez et al. 2008) and the 
performance of buyer–supplier relationships (Artz 1999; Haugland 1999; Heide and Miner 
1992; Heide and Stump 1995; Lui et al. 2006, 2009).  

 

2.1 Seven Dimensions of Asset Specificity 

Asset specificity consists of seven dimensions: Their characteristics are described below. 

Human asset specificity refers to the degree to which skills, knowledge and experience of a 
firm’s personnel are specific to the requirements of dealing with other firms (Zaheer and 
Venkatraman, 1995). It encompasses any unique knowledge or skills that suppliers develop 
through training, and represents specialized know-how or experience specific to a particular 
employer/employee relationship (Lamminmaki,  2005).  

Site asset specificity refers to the transaction relationship when the buyer and the supplier are 
in close proximity to a buyer or seller in terms of site, location and facility production. This 
aims to reduce inventory and other related processing costs. (Joskow, 1988; Lamminmaki, 
2005; Morill and Morill 2003; Williamson, 1983).  

Physical asset specificity refers to investments in physical assets that are tailored to a 
specific transaction and have few alternative uses, owing to their specific characteristics 
(Joskow 1988; Morill and Morill 2003). Comparing with human asset specificity it is more 
tangible to measure and assess the uniqueness of equipment and tools required by the supplier 
for the purpose of the transactional relationship (Klein and Roth 1990; Heide and Stump 
1995; Walker and Poppo 1991).  

Dedicated asset specificity refers to assets that are of general purpose as opposed to 
specialized uses (physical asset specificity), but which have been made for a particular 
transactional agreement that is likely to entail a long-term relationship (De Vita et al. 2011). 
Lamminmaki (2005) provides an example from the hotel industry as a hotel might expand its 
facilities on the assumption that delegates from a neighboring conference venue will use its 
facilities.  

Brand asset specificity refers to organizational reputation.  For instance, a supplier could 
find himself in a position enabling him to directly or indirectly cause damage to the client’s 
reputation (Gatignon and Anderson 1988; Lamminmaki 2005; Lohtia et al. 1994). A buyer-
supplier relationship involving activities which have a direct and great impact on the overall 
business performance and brand reputation could be considered as high brand asset 
specificity.   

Temporal asset specificity refers to the matching of timing and co-ordination required by a 
transactional relationship between a buyer and a supplier. This concerns investment where 
timing and coordination of activities is critical, i.e. timing and coordination represent the high 
temporal asset (Lamminmaki 2005). An unsuccessful coordinating will lead to the failure of 
business outcome.   

Procedural asset specificity refers to organizational business processes, routines and 
workflows (De Vita et al. 2011). This type of asset specificity is common in service industry. 
The transactional relationship will be high when buyers heavily rely on suppliers who 
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4.1 LEGO 

LEGO is a Danish toys manufacturing company. LEGO wants its FM operation and practices 
to align with its corporate culture (i.e. human asset specificity). Most of the FM products are 
performed by in-house staff. FM department wants to deliver its FM products in a timely 
manner according to its client’s, customers’ and end users’ needs with the least costs of 
inventory holding (i.e. temporal asset specificity). LEGO’s ownership strategy is to lease real 
estate for not more than 10 years because of flexibility and uncertainties of market price. The 
flexibility of FM product can be also classified as temporal asset specificity from the FM 
organization to LEGO.  

4.2 Mærsk 
Mærsk´s core business is oil and gas exploration, retail store, container tower, container 
shipping and related businesses. Mærsk aims to focus only on its core business and assigns 
the support service tasks to professional service providers. Mærsk’s real estate and FM 
strategy is to rent all buildings and outsourcing to capable FM providers to perform Mærsk´s 
facility support services. Mærsk requires the stripped down and standardized FM services 
that support the operation of primary activities with a low rate of operational downtime. 
Mærsk has adopted a Total FM (TFM) sourcing arrangement by contracting out FM support 
services to a single FM provider (Johnson Controls Inc. (JCI)) at a global level. JCI´s 
specialized ability is dedicated asset specificity because Mærsk´s core business benefits from 
economies of scope and scale of a service provider who possesses the managerial capacity 
and operational capability.  

4.3 PTT Public Company Limited (PTT) 

PTT is a Thai state-owned energy company. Previously, subsidiary companies of PTT rented 
office spaces separately around Bangkok and contracted out FM services individually. To 
consolidate the amount of workplace and standardized FM practices among its subsidiary 
companies and to reduce the FM operating and administrative costs, ENCO was established 
as a semi-autonomous company responsible for managing FM services and provision for the 
new office campus. One single centralized location is considered as site asset specificity to 
PTT´s subsidiary companies. At the initial phase of organizational re-structuring, there was a 
shortage of FM knowledge, expertise and workforces, so ENCO heavily relies on external 
FM professional skills, both managerial expertise and technical skills from its main service 
provider; CBRE.  ENCO currently needs to employ human asset specificity from CBRE. This 
office campus is intended to be a multi-tenants office for subsidiaries companies by sharing 
the common area and FM services. PTT can benefit from economies of scope and scale of 
shared service which can be classified as dedicated asset specificity. 

4.4 PTTEP (PTT Exploration and Production)  

PTT Exploration and Production (PTTEP) is a subsidiary of PTT. PTTEP had experienced 
leaks of confidential information from temporary FM workers causing security problems and 
loss of business opportunities. PTTEP thus relies on trusted employees– especially blue collar 
workers at the operational level who are have access to all areas.  The challenge in managing 
the FM workforce is a high rate of FM staff turnover because the operational FM job 
comprises only routine tasks, with low pay, fringe benefits and job security.  In order to 
decrease the churn rate of FM employees, attracting and retaining trusted and skilled workers 
and increasing employee loyalty are critical. The FM department initiated collaboration 
between PTT´s HR and service providers.  PTTEP offers above average fringe benefits to FM 
blue collar workers and treats them as internal PTTEP ´s employees. In this respect, the 
requirements of a given type of FM workforce are considered as a human asset specificity. In 
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cases of contractor termination and vendor switching, PTTEP will continue to hire the 
incumbent FM staffs but selects the new service providers to supervise them. This 
collaborative initiative can also be seen as brand asset specificity. It increases PTT’s 
reputation as PTTEP´s host organization remains one of the most attractive workplaces in 
Thailand. 

4.5 Hong Kong Science and Technology Parks (HKSTP) 

HKSTPC (Hong Kong Science and Technology Parks Corporation) manages and provides 
purpose-built R&D office spaces, advanced laboratories and technical support services for 
technology-oriented start-up companies and multinational corporations. This brand asset 
specificity enables and brands Hong Kong’s position as a regional technology hub. The single 
office campus is dedicated as site asset specificity to tenants. FM processes are embedded 
with tenant´s activities because technology-savvy tenants demand the most reliable FM 
services and provisions to ensure reliably delivery of their operations and activities. This 
arrangement can be considered as procedural asset specificity. In order to manage and 
organize the world class facility hub, the FM organization in collaboration with a service 
provider (ISS) initiated a facilities manager trainee program that aims to develop and 
cultivate FM practitioners who have the appropriate FM knowledge ranging from technical to 
managerial skills. The exchange of knowledge between internal FM knowledge and external 
FM provider operational expertise can be perceived as human asset specificity.  

4.6 Dutch central government  

The Dutch central government had to reduce operating costs and staffing levels in thirteen 
government departments.  Each of them had its own FM organization, provision arrangement 
and practices. It caused redundancy and non-standardized FM products and practices within 
the Dutch state agency. The Dutch central government commenced an organizational merger 
which led to the consolidation from thirteen business units into one centralized unit. FM as a 
support function from each public department was amalgamated into one single department 
and reports directly to the central department.  This can be a source of added value by service 
standardization, consolidation of common functions across the multiple organizations, 
economies of scale and scope, reduction of the redundant information processes and 
transaction cost reduction. This demonstrates a case based on dedicated asset specificity. 

4.7 Thai central government  

Previously 35 state agencies rented and leased their own workplaces spreading across 
Bangkok greater area. The Thai central government then initiated an office campus project as 
a state property management project by offering office space to government agencies at the 
right budget. The Thai central government established Dhanarak Asset Development (DAD) 
as the independent subsidiary company of the central government for managing FM provision 
and services for the government office complex.  This centralized location can be considered 
as site asset specificity. DAD can increase its negotiation power for procurement of FM 
services.  The Thai government can benefit from economies of scale and scope which is 
based on dedicated asset specificity. 

 

5 DISCUSSION 

Chotipanich (2004) pinpoints two main basic factors that impact the choices of facilities and 
services needs in organizational decision making process: first, internal factors, such as 
organizational characteristics, facilities features and business sector and second, external 
factors, such as economic, social, environment, legislation and regulation, FM market context 
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Vischer  (2001),  Watson&Thomson (2004) agreed that POE method is the universal 
standard. Preiser (1989) also stated that POE is an important tool in renovation and 
refurbishment of existing buildings.  Wener (1994) also stated that the POE method is 
appropriate for academic research due to its procedure and clarity of data collection and is 
accepted by the British Council for Offices (BCO).  
This method not only allows students who stay at Choeng Doi dormitories as participants to 
evaluate the building’s functions via the questionnaire but also helps identify which function 
of the building needs design improvement. 
In order to assess the Choeng Doi dormitory eight POE criteria from Van der Voordt (2004) 
were adopted because these criteria evaluate and cover every section of the building as shown 
in table 2. 
 

Table 2: Show the eight Criteria of Evaluation and the Building Aspects are as follows: 
 

number Criteria Explanation Example 

1 Accessibility Dormitory can be accessed easily There are clear entrances and exits 

2 Building 
Efficiency 

Percentage or proportion of building’s 
rentable area 

The room arrangement on each floor 
is not too crowded and the number of 
rooms is not excessive. 

3 Area sufficient The area is sufficient to the needs of the 
students Sufficient parking area 

4 Area flexibility The area is flexible to the needs of the 
students 

Each usable section can support 
students’ recreation activities 

5 Area allocation The facilities in the dormitories is 
allocated  

Each service section is allocated to 
the function and to support students’ 
activities 

6 Security Dormitory provides strict security Fire safety management, security 
guard, and surveillance cameras 

7 Privacy Privacy in the living area of the dormitory 
Students can perform activities 
without being annoyed from outside 
environment 

8 Physical 
appropriateness 

Appropriate cleanliness, sufficient 
lighting and no sound disturbance  

No noise disturbance in the student’s 
sleeping quarters 

 
 
6 Post Occupancy Evaluation for assessing accommodation 
POE theory is the first systematic procedure to assess building performance from the user’s 
point of view (Preiser & Nasar, 2008).   Preiser (1969) assessed Virginia tech dormitory and 
the results showed an error rate 3-5%, he concluded that the rating scale (the method to 
collect data) creates quality profiles.  Subsequently this theory was adopted to assess many 
types of buildings such as hospitals, shopping malls and office buildings. The theory became 
popular worldwide after Preiser, Rabinowitz & White (1988) published the first POE 
textbook.  POE theory became popular in Asia during the year 2000.  Several research studies 
were conducted using POE to evaluate housing accommodation and public buildings.  
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9  Conclusion 
The eight criteria from Van der Voordt‘s POE theory are relevant for an assessment of 
Choeng Doi dormitories. The theory displayed accurate results with little error and allowed 
assessment of every aspect of the buildings.  The results showed low levels of student 
satisfaction towards every facility in the building due to the age of the buildings.  Guidelines 
for improvement were produced using results from the analysis.  However, refurbishment of 
the building could not be accomplished purely as a logical outcome of Van der Voordt’s 
framework. POE alone is inadequate for the production of a Living and Learning 
environment. To produce more comprehensive restoration guidelines that would create such 
an environment, behavioral studies and additional research are required. Several procedures 
were neglected such as staff interview, one-on-one interview and behavioral research.  To 
create a Living and Learning environment further research is required. 
 
10 Further studies 
This paper focuses on an evaluation of the viability of the POE theory in production building 
guidelines that would produce a Living and Learning environment.  The results displayed the 
level of students’ satisfaction toward every facility of the buildings.  The POE approach made 
the study more standardized with less error.  Thus, in order to make the study more novelty, 
further research especially a behavioral research is required.  The results from this study 
should be compared with similar studies. 
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knowledge sharing through co-presence in open plan office areas (Jensen et al., 2012a). 
According to different publications it is possible to save between 10 and 30% of the costs of 
buildings through the (efficient) use of FM. In most cases, figures about the economic 
effects/benefits of FM are based on the study of a single company or the data presented is not 
specified in detail. In both cases, data cannot be used for a general proof of the economic 
efficiency/value added of FM (Zechel et al., 2005, Scharer, 2002). The figures are also 
subject to large variations. Therefore there is a need to determine the value added of the use 
of FM respectively FM departments and the parameters influencing the magnitude with the 
help of scientific models and methods. 
 
Since 2005 the Vienna University of Technology (TU Vienna) analyze the demand side of 
FM on a yearly basis in different European countries such as Austria, Germany, Bulgaria, 
Romania Turkey and the Netherlands (companies were selected randomly). The researches 
have been based on a (standardized) questionnaire survey. One of the attempts to prove the 
profitability and efficiency of FM was performed by Susanne Hauk in “Wirtschaftlichkeit 
von Facility Management” (Hauk, 2007). Another research project at the TU Vienna 
analyzed if there is a difference whether a separate FM department has been established or 
not. The author’s also defined additional parameters that have influence on the efficiency of 
FM. Examples for these parameters are: areas of cost saving and availability of cost and 
building data and usage of CAFM (Computer Aided Facility Management). The study proved 
that companies with an own FM department tend to achieve savings within more Facility 
Services (Redlein and Sustr, 2008). This research paper shows further results of the actual 
surveys. The authors used statistical models to prove if there is an (significant) correlation 
between different variables/parameters. 
 
2 METHODOLOGY AND STATISTICS 
In literature, three major research paradigms to collect the required data can be found: 
Quantitative Research Method, Qualitative Research Method and Mixed Research. Both, 
quantitative and qualitative methods have particular lacks of strength. So the authors used the 
research method “Mixed Research”. The Mixed Research is a general type of research in 
which quantitative and qualitative methods, techniques, or other paradigm characteristics are 
mixed in an overall study. The two major types are the Mixed Method Research/Approach 
and the Mixed Model Research (Johnson and Christensen, 2007). The Mixed Method 
Approach combines quantitative surveys with qualitative data collection methods e.g. 
personal interviews, expert groups, focus groups with professionals and content analysis 
(Jensen et al., 2012a). The researcher uses the qualitative research paradigm for one phase of 
the study and the quantitative research paradigm for another phase of the study (Johnson and 
Christensen, 2007). Its logic of inquiry includes the use of induction (discovery of patterns), 
deduction (testing of theories and hypotheses) and abduction (uncovering and relying on the 
best of a set of explanations for understanding one’s results). Taking a mixed position allows 
researchers to mix and match design components that offer the best chance of answering their 
specific questions (Johnson and Onwuegbuzie, 2004). Based on the Mixed Method Research, 
the studies include quantitative and qualitative research phases. The qualitative studies 
(literature review, brainstorming, expert interviews and group discussions) were used 
primarily for the collection of the potential benefits and efficiency/value added of FM and the 
parameters influencing the magnitude of the effects. Based on the quantitative studies 
(facility management surveys since 2005) the results of the qualitative studies were analyzed 
and validated. Each year the results of the previous studies and expert’s interviews 
(qualitative step) are used to optimize the new questionnaire. Then the survey is carried out 
(quantitative step). Questions are rephrased if necessary, added or deleted (Hizgilov and 
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Most commonly used nonparametric procedures are the median test, the Mann-Whitney U 
test, the Wilcoxon Test, the Kruskal-Wallis test and the Friedman test. Because of the non-
normal distribution of the data the authors used the Wilcoxon Test to verify if there is a 
difference between two populations on the basis of the random samples from these 
populations (Dodge, 2008). The Wilcoxon Test can be used as a nonparametric replacement 
or substitute for the t-Test. Most nonparametric methods use statistics, such as the median, 
that are resistant to outliers and skewness. If the data are measurements at the ordinal level in 
the first place, as with sets of rank, or nominal data, a nonparametric test is obligatory 
(Kinnear and Gray, 2008). 
 
3 RESULTS 
 
3.1 General Facts (Organization of FM) 
Figure 1 shows the portion of companies with an own FM department in Austria, Germany, 
Bulgaria and Romania. In the last years the portion of companies with an own FM 
department is growing. The slight decrease of companies with an own FM department in 
Austria from 2011 to 2012 can be explained by the random sample. In 2012 more small 
companies participated in the Austrian survey. Statistical models support the hypothesis that 
this decrease of the percentage of FM departments is due to the change of the random sample. 
For example the statistical test shows that with an increasing number of office employees 
there’s an increasing tendency towards an own FM department within the company. 
However, the share of companies with an own FM department is on a high level. Especially 
in Bulgaria there was a huge increase in the portion of companies with an own FM 
department from 2007 to 2008. This trend can also be found in Romania. The importance of 
FM departments is underlined by its organizational integration within the company’s 
hierarchy. The bandwidth of FM departments organizational integrated as staff unit ranges 
from 19% in Germany to 35% in Austria. The share of FM departments integrated as line 
function ranges from 33% in Bulgaria to 67% in Romania. The increased awareness for FM 
is also evident in the rise of companies having a description of tasks for the FM area. Most of 
the surveyed companies (75% or more) in the different countries had a task description. 
Companies having a description of tasks for the FM department frequently have assigned the 
tasks to specific persons. Even FM does not equal outsourcing, outsourcing is an important 
method within FM. The most outsourced facility services are cleaning, winter service, waste 
management, technical maintenance and heating/ventilation/air conditioning.  

Figure 1 Portion of companies with an own FM department (Austria, Germany, Bulgaria, Romania) 
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4 CONCLUSION AND NEXT STEPS 
The share of companies with an own FM department is on a high level all over Europe. FM is 
a very important tool to achieve an increase in (annual) savings and productivity. According 
to the statistical analysis based on the data of the studies an own FM department had positive 
effects on annual savings, such as energy and cleaning. FM also leads to an increase in 
productivity. Most named areas were administration, personnel and maintenance/repair. The 
study proved that companies in Austria and Romania with an own FM department tend to 
achieve savings within more facility services in contrast to companies without an own FM 
department. An own FM department also leads to higher annual savings. In both cases the 
Wilcoxon Test shows a significant result. That means that there is a (statistical) significant 
difference between the two groups (FM department yes/no) and the tested variables (annual 
savings, facility services with savings). Further studies can include an investigation of “soft 
factors” and more detailed analyses of different industries and/or countries are possible to 
gather more information and an expansion of the data. In addition, a comparison of this study 
with similar ones from other countries would help to gather more information about this 
research field.  
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1 INTRODUCTION 
The day to day business of Facility Management (FM) is made up of a wide range of services 
and responsibilities. A definition of the scope of services which could belong to the FM 
service portfolio is made by the CEN European Committee for Standardization (2006) in the 
standard EN 15221-1. Safety and security (S&S) services, as typical support services are 
thereby allocated to the scope of FM, as it has become a more and more important issue for 
organisations (Erben & Romeike, 2006). The scope in terms of “health, safety and security” 
thereby comprises, that the “client demand for a safe environment (health, safety and 
security) is satisfied by services that protect from external dangers or internal risks as well as 
the health and well-being of the people” (CEN European Committee for Standardization, 
2006, p. 14). 
The business serves different understandings of the terms safety and security, depending on 
business field and country. However, in regard to the German speaking countries, safety 
comprises all hazards and threats to personnel and assets, which occur undeliberate. Security 
addresses all hazards and threats to personnel and assets, which are occurring deliberately. 
The field of S&S therefore covers lots of hazards, e.g. intrusion and burglary, fire safety, 
fraud, and many more. 
Nevertheless, the role and responsibility of FM, dealing with these matters is not yet defined. 
As S&S itself is a wide field, it requires specialized subject matter expertise knowledge. But 
S&S matters influence and affect all services and processes in an organisation and therefore 
needs to be effectively integrated in to the whole environment. This leads to an enterprise risk 
management (ERM) system. Implementing an ERM to a company’s organization is a 
complex task in which FM plays a major role. 
So far FM departments and FM service provider are covering S&S tasks. Unfortunately the 
necessary skills and expertise to perform these tasks are depending on the company’s core 
business. Types of services and their extent can differ. Standardisation for S&S tasks 
regarding FM cannot be made unlike in other subjects of FM. However, a general 
understanding of S&S is necessary for FM to effectively manage services. An adequate 
common understanding would also help educational institutions to offer a suitable 
educational program which covers the issue of S&S.  
The awareness of individuals in a company is a crucial part of creating and ensuring a safe 
and secure environment (Loos, 2010). Technical and constructional measures are well 
developed and are designed to be flexible. Organisational measures, especially the awareness 
in contrast are hard to plan and assess. “Awareness requires effort, whereby the return on 
security invest regarding Awareness hardly provable, because of undetermined 
measurability” (Helisch & Pokoyski, 2009, p. 12, translated by the author). 
However, if S&S measures are not accepted and their significance is not understood, the 
measures will not have the required effectiveness (Sack, 2010). Generating and maintaining 
awareness for S&S can capture a wide scope of tasks as shown by Talaei-Khoei, Ray, 
Parameshwara, & Lewis, (2012). How FM can cover these tasks is not clear and need to be 
investigated. This paper therefore analyses the current situation and presents a broad insight 
to the current state of the art. By outlining the value FM can contribute, the future role of FM 
in the field of S&S can be defined. 
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2 MANAGING RISK, SAFETY AND SECURITY IN THEORY 
To put the right S&S measures in place, companies more and more have to assess the 
complex environment they are acting in. Combined with limited resources and saving targets 
this is becoming an increasingly complex task, especially for the Security Manager. Global 
factors, economic and strategic targets combined with local laws and regulations need to be 
considered when assessing the different hazards of terrorism, war, political riots, as well as 
natural catastrophes, robberies, property damage, work safety, fire and so forth. (Ohder, et al., 
1999). 
Terminology and understanding differs in every field of business. As there can be many 
varied and different hazards a company has to deal with and it is often not possible to 
measure how secure or safe a situation is, it is recommended to consolidate all the topics 
within a risk management system. There are several frameworks showing how to create and 
implement a risk management system. The Committee of Sponsoring Organizations of the 
Treadway Commission (2012) called COSO describes the model of an Enterprise Risk 
Management (ERM). Nevertheless, implementation of risks arising from S&S matters are 
frequently not treated as often than other risks – in theory and business. To establish a basis 
for a better integration of these matters the terminology will be summarised in the following 
section, as there are often many different terminologies used in business. 
Risk management and its understanding 
Bernstein (1996) describes risk management as a matter of every individual and the whole 
society. Wealth and well-being are important factors as well as public safety and any kind of 
decision making. Risk management thereby is about defining “…what may happen in the 
future and to choose among alternatives…” (1996, p. 2). Assessing risk has a long tradition 
but has been transformed over hundreds of years. Bernstein (1996) describes the beginnings 
of assessing risk in gambling. It thereby always was primarily about fates and odds. “The 
most addictive forms of gambling seem to be the pure games of chance played at the 
casinos…” where the focus is always on winning and the opportunities the risk provides. 
(1996, p. 13).  
But “risk and time are opposite sides of the same coin” whilst “…time transforms risk, and 
the nature of risk is shaped by the time horizon…” (1996, p. 15). That counts for the assessed 
risk itself and for the way of assessing risks. The risk may change over a period of time 
caused by a changing environment and incidents and over the time the way of understanding 
risks may also change. 
Depending on the field of business the understanding of risk and the way of assessing the risk 
differs in many ways. However, “risk management has become a main part of the 
organization’s activities and its main aim is to help all other management activities to reach 
the organization’s aims directly and efficiently.” (Tchankova, 2002, S. 290). Dictionaries and 
Guidelines often define risk as an effect of uncertainty14, which might be positive or negative. 
Risk assessment in today’s perception is therefore rather focussing on the negative effect than 
on the opportunity and chance of risk taking.15 
Anyways, “managing risk is at the core of managing any financial organization; it is too 
important a responsibility for a firm’s managers to delegate” (Coleman, 2011, p. 1). To assess 
risks, different tools and methods are available. Depending on the company and their risks, 
appropriate tools can be chosen. To assess risks of financial activities statistic assessment 
tools and calculations are used, as also shown by the Basel II standard16. Value of confidence 
levels, based on a broad and extensive data base are helping to assess the risk.  
                                                 
14 Compare: ISO copyright office (2009), Borghesi & Gaudenzi (2013), Bibliographisches Institut GmbH (2013) 
and others 
15 Compare: Bibliographisches Institut GmbH (2013) 
16Source: (Basel Committee on Banking Supervision, 2013) 



13th Eur
 

Risks re
chains o
the risk

Howeve
(2011) 
control 
exploite
to fates
compre
Integra
Caused 
accepta
(2010), 
underst
busines
differen
complex
Colema
“Manag
“Under
being a
departm
it’s eve
put secu
person 
technica
measure
most ch
Unders
Chen &
informa
Motivat
            
17Similar

roFM Resea

egarding S&
of incidents

k impact/pro

Figu

er, the risk 
describes, 
those risks

ed” (2001, p
s and odds

ehensive inte
ated safety 

by a rather
ance for dec

Ohder, et a
anding for 

ss locations,
nt threats. T
x and time 

an (2011) c
ge Process
stand the B
a Security 

ment where 
ery employe
urity first a
needs to u
ally, constru
e they will 
hallenging ta
standing, aw

& Medlin (20
ation secur
ting the diff
                  

r to threat asse

arch Sympo

&S cannot 
s are serving
obability cha

re 1: The risk 

impact/pro
“managing

s that shoul
p. 1), which
s. To justif
egration to 
and securi

r subjective 
cisions and

al. (1999), C
the whole 

, and so fort
The individ
consuming 
comprises t
” and “M

Business” (p
Director. F
comprehen

ee’s respons
and keep it 

understand a
uctional and
not accept

ask of today
wareness a
008) are de
rity matters
fferent stake
                  

essment of Co

osium 

be assessed
g too many 
art is used17

impact/probab

obability ch
g risk is ab
ld be contro
h is also acc
fy decision
a company’
ty 
risk assessm

d S&S mea
Cisco System
environmen
th, every co
dual assessm
process.  

the contents
Manage Tec
p. 62). Senn
Furthermor

nsive knowle
sibility, from
top of min

and accept 
d organizati
it. (Sack, 2

y’s risk man
and accepta
scribing the
s, which is
eholders inte
 
tts, Roper, & 

d based on 
scenarios. 

7: 

bility chart, ac

hart is just 
bout making
olled and to
cording to B

ns on S&S
’s organisat

ment, using
asures is a 
ms Inc., (20
nt. Dependi

ompany is a
ment of all

s of risk m
chnology, I
nwald (2011
re, it is no
edge and un
m the exec
nd.” (Cisco
the necessi
ional. If peo
2010). To m
nagement w
ance 
e human fac
s causing 
ernally and

Payant (2010

a broad an
Therefore, 

ccording to Mi

one tool fo
g the tactic
o exploit th
Bernstein (
 matters, t

tion is requi

g the risk im
further cru

007) and oth
ing on the 
cting in a d
l hazards c

management
Infrastructu
1) mentions
ot only abo
nderstandin
utive suite 
 Systems In
ity and the 
ople do not 
make peopl

when dealing

ctor as the w
many secu

d externally 

, p. 260) 

nd extensive
to assess ris

 
nd Tools Ltd (

or assessing
cal and stra
hose opport
1996), who
this tool is
red. 

mpact/probab
ucial issue. 
hers describ
company, t
ifferent env
an therefor

t in “Mana
ure, and D
 similar ski
out the ris

ng is require
to the manu
nc., 2007, S
properties 
understand

le understan
g with S&S

weakest link
urity threat
of an organ

EFM

e data base
sks regardin

(2013) 

g risk. As C
ategic deci
tunities that

o connected 
s not suffic

bility chart 
Sack (201

be the impor
their core b
vironment a
re turn out 

age People“
Data” (p. 6
ills and con
sk manager
ed. Cisco st

nufacturing 
S. 1). Ever
of the mea

d the necess
nd seems to

S matters. 

k when deal
ts (2008, p
nization is t

MC 2014

353  

. Causal 
ng S&S, 

Coleman 
sions to 
t can be 
the risk 

cient. A 

creating 
0) Loos 
rtance of 
business, 
nd faces 
to be a 

“(p. 57), 
61) and 
ntents on 
r or the 
tates “… 
floor, to 

ry single 
asures – 
sity for a 
o be the 

ing with 
p. 362). 
the most 



13th EuroFM Research Symposium EFMC 2014
 

 354  

unexplored area in the field of S&S and risk management. However, in the field of safety lots 
of rules and regulations are used to control a certain work safety for any kind of activities. 
Still work safety accidents in Switzerland are costing insurance companies and organisations 
over four billion CHF each year18. Awareness programs and tools are therefore getting more 
and more important as the lack of understanding and acceptance seems to provide great 
potential for improvement.  
Awareness research reveals plenty of standardized tools. Talaei-Khoei, Ray, Parameshwara, 
& Lewis (2012) provide a deeper insight about a framework for awareness maintenance and 
presenting the categories “... awareness obtainment, context representation, context analysis, 
and awareness utilization.” (Talaei-Khoei, Ray, Parameshwara, & Lewis, 2012, S. 202). 
However this framework cannot be understood as standardization, it is a guideline what can 
be used for all sorts of awareness programs. Thereby especially to obtain or teach awareness 
is a challenging issue. For that purpose Chen & Medlin (2008) describe “... the differing 
effects of cultural dimensions into the learning process.” (2008, p. 360). Cultural dimensions 
can be another important matter for awareness programs. 
However, to create a successful and appropriate awareness program, first the decisions need 
to be reasonable. Courtney, Lovallo, & Clarke (2013) are therefore presenting a chart to 
diagnose a decision. According to this diagnosis the Delphi Method, as well as the similarity-
based forecasting are appropriate to decide on S&S matters (2013, p. 67). Similarity-based 
forecasting is based in an extensive dataset, which cannot be expected to be available for 
every scenario. The Delphi Method in contrast is appropriate to also include the risk 
impact/probability chart. However, the method goes far beyond the chart and involves lots of 
stakeholders and expertise.  
Looking at all the different stakeholders involved in a company’s activities, Cisco’s (2007) 
statement needs to be extended to a broader sense of a relationship network. In the sense of 
FM, S&S matters do not only comprise employees as internal stakeholders, but also about 
externals. FM is dealing with different service providers, contractors and within several 
hierarchical levels in an organization. Johnston, Clark, & Shulver (2012) are describing “a 
customer, whether a business, a consumer or a user of public services, will not simply be 
involved in a single supply network but several; ...” (2012, S. 134). Therefore it is not 
sufficient for the use in FM to implement awareness in every employees mind; it must be 
implemented in every involved stakeholder’s mind. However, standardization is thereby not a 
promising approach as Helisch & Pokoyski (2009) are describing. Generating and 
maintaining awareness for safety and security is defined by its individuality which is needed 
for an effective development. Appropriate tools and methods for the field of S&S are not yet 
known. 
3 METHODOLOGY 
The qualitative study follows a comparative research design with a flexible strategy. To 
achieve the objectives and answer the research question, as described below, it was necessary 
to compare perspectives, opinions, mind-sets but also experiences of different involved 
stakeholders. In order to meet these requirements it was necessary to collect the data on a 
qualitative basis and use a comparative analysis afterwards. To gather all the data the design 
includes multiple qualitative data collection techniques. The chosen methods and tools were 
enabling the researcher to adapt appropriately to participants’ mind-sets and understandings 
and to grasp the field of risk management and S&S out of different perspectives.  
Research questions 
To enter the business of S&S from a FM perspective, different questions could be raised. 
However, for a first step it was seen as important to investigate what untapped potential the 

                                                 
18 http://www.suva.ch/startseite-suva/die-suva-suva/unfallstatistik-uvg-suva.htm 
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To ensure applicability the group discussions were conducted in Switzerland and Germany 
with three to five employees, acting in the company’s core business with a consolidated 
knowledge about the company’s activities and their field of business. Participants in a group 
were thereby out of the same or a similar business area, with comparable practical 
experiences and responsibilities. 
Data collection 
All interviews were semi-structured according to Robson (2011). To further adapt to the 
interviewee’s field of business, open-ended but straight forward questions were used. All 
interviews were seen as “extensions of ordinary conversations” (Rubin & Rubin, 2012, p. 12) 
and the capability to adapt to changing realities was a major requirement for the interviewer 
and all participants. 
Questions contained in the interview guide were validated by experts of the authors’ 
organization. For all interviews the same interview guideline was used. The questions for the 
group discussion were as well the same for all of the three. 
All interviews and group discussions were conducted face-to-face. Therefore also not-spoken 
answers and the atmosphere were included to the whole study. For interviewing and 
discussions participants were met at different places, their offices, and the author’s office or 
at a neutral place. 
Data analysis 
The data analysis is following an inductive approach. Concrete decision on how to analyse 
the data was made during data collection and follows the guidance of Saunders, Lewis, & 
Thornhill (2009). To divide the data into categories for thematic coding the process of 
Robson (2011) was used. 
To analyse the interviews and group discussions the first expert interview was transcribed 
completely. According to Robson (2011), the interviewee’s logic and the literature a matrix 
was created and completed with the residual interviews. For the main interview series further 
key aspects were added and the interviews were partially transcribed. For categorising the 
data the matrices were grouped to codes and themes according to Robson (2011). The 
statements, experiences and perspectives were directly or paraphrased included to the matrix. 
The completed matrix was generalized afterwards to ensure confidentiality. 
The final step of comparing insights and opinions the transformed data of the matrices were 
used and analysed to the results, described in the following chapter. 
4 RESULTS AND DISCUSSION 
To answer the research question the insights of both interview series and the group 
discussions need to be compared and discussed. Analysing the interview data was 
challenging in the sense that the estimation of S&S matters and their importance was 
particularly completely different. Discussing these results depends on perspectives, 
knowledge and experiences. When dealing with S&S matters it is also discussing about being 
safe. Emotional factors based on certain experiences can influence the perspective of 
necessity and effectiveness of measures. However, FM need to create an environment that 
makes employees, customers and the public feels well and safe according to EN 15221-1 
(CEN European Committee for Standardization, 2006). 
FM is not that much known in the field of S&S and is still seen as a house keeper or building 
cleaner. During the discussions S&S matters were always located in the scope of FM. This 
insight leads to the main result of this study: 
FM has a central responsibility when dealing with S&S matters. In order to create an 
environment which supports the company’s core business in the best way FM has to meet 
several requirements. Factual roles of FM differ again strongly in every interview and 
discussion. Currently FM is taking over different roles and responsibilities, depending on the 
company’s strategy. But according to corporate and social responsibility in a company, FM 
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was always seen in a generalist function with a comprehensive knowledge qualified to 
function as a moderator, coordinator and interpreter between all involved stakeholders. 
Positioned in that functions FM obviously has great potential to improve the overall service 
quality in S&S. In single examples FM had a much greater responsibility and was carrying 
out lots of services. However, functioning as an S&S service provider wasn’t seen as a 
competence of FM in general, even as FM service provider often are offering S&S services. 
This result also reflects the contents of risk management according to Coleman (2011) and 
Sennwald (2011). 
However, as FM interfaces with almost all people, departments and processes, the greatest 
potential of improving service quality is in using FM’s comprehensive knowledge and scope. 
Positioned as a moderator, coordinator and interpreter and functioning as a bridge for the 
different stakeholders, as seen in Fehler! Verweisquelle konnte nicht gefunden werden., 
FM can directly influence the effectiveness. By mediating communication and all 
expectations the whole process of conceptualising and implementing S&S measures can be 
optimized. Especially on the level of organizational measures FM is in a great position to 
create and maintain awareness and acceptance for the overall situation and all measures, 
which is mandatory to keep up functionality of all measures. Adapting, organising and 
conducting the awareness program according to Loos (2010) and Talaei-Khoei, Ray, 
Parameshwara, & Lewis (2012), the FM serves great untapped potential.  
Therefore the core value FM has in S&S is the extensive knowledge about the company 
itself, the setting, all needs and wants, as well as all interdependencies. Using this background 
FM is able to reduce the overall effort by moderating perspectives and coordinating 
stakeholders. Technical and constructional measures are available for any situation, the 
greatest potential for improvement lies in organizational measures as people will not accept 
measures unless they understand the value of the measure (Sack, 2010).  
Also knowledge and expertise were mentioned as an important factor for effectiveness when 
dealing with S&S matters. Particularly S&S service providers, designers, but also consultants 
set a certain level of knowledge and expertise as a mandatory factor for effective 
collaboration. Coherences of all different processes and S&S matters can get vast complex, as 
it is also described by Ohder, et al. (1999). Comprehensive knowledge about the company, 
their processes and organization, as well as about S&S measures and tools are simplifying the 
whole venture measurably in cost, time and effort. If the knowledge and expertise is not 
there, conceptualization and implementation is getting complicated. Furthermore, a lack of 
knowledge and expertise also hinders the maintenance of the implemented measures. Thus 
ensuring a certain level of service quality becomes difficult. 
The matter of outsourcing S&S services and FM was another important factor mentioned in 
all interviews. Individual beliefs were again different what follows economic as well as 
subjective reasoning. Service providers are rather focusing on outsourcing and enquire 
experts, whereby consultants and customers are more split. Personal experiences and quality 
expectations lead to different statements. But there seems to be an agreement on a certain 
saving potential, outsourcing might have. Measures have to be economically efficient but 
inappropriate savings can have serious consequences. Over all, the focus needs to be on 
achieving the best solution for a company’s matters, which reflects the overall FM objective 
according to EN 15221-1 (CEN European Committee for Standardization, 2006). 
 
5 CONCLUSION 
S&S matters are a serious topic of today’s FM, as it has become for every organisation. 
Pursuing FM’s objectives is increasingly influenced by these matters – also in Switzerland. 
Nevertheless, in practice the understanding of FM’s role and responsibility in that sense 
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The race towards sustainability has shown the role of buildings as an agent of decay on the 
natural environment, bringing fresh challenges for building engineers to devise new ways of 
reducing the use of natural resources, making use of renewable materials and minimising 
waste. This has created the need for sustainable FM, which has been seen to be vital in the 
longest phase of the life-cycle of a building, where severe impact on the environment occurs 
(Alnaser et al, 2008; Mora et al, 2011).  
 
Buildings are the main physical assets of any nation; they are created for providing shelter 
and enhancing people’s quality of life (Lam et al, 2010). If these buildings are not properly 
planned and maintained, they will become liabilities (Wood 2006). In the UK, from the year 
2002, 50% of all annual construction activities were exclusively for building maintenance 
(Lam et al, 2010). However, this is not the case in Nigeria, where there is poor maintenance 
culture and values (Iyagba, 2005). Commercial buildings in Nigeria have a record of poor 
performance operations, poor maintenance and mismanagement (Abigo et al, 2012). In the 
past two decades, the emphasis has been on the development of new properties, with little 
attention paid to the maintenance of the existing stock and the future maintenance needs of 
the proposed ones (Odediran et al, 2012). These problems form the basis of this study. This 
paper argues that an integration of sustainable FM practice is required to promote the 
development and preservation of sustainable buildings with suitable environmental initiatives 
and practices within Nigeria.   

2.    Research Methodology 
This study reviews existing literature on how developed countries have benefited from the 
development of sustainable FM in the management of buildings in order to identify ways by 
which Nigeria can adopt sustainable practices in the management of commercial buildings to 
achieve sustainability. The study also reviews existing literature on sustainable FM in 
Nigeria, so as to determine the extent of sustainable FM in Nigeria.  

3.    Sustainable FM Practice in Developed Countries 
Facilities management in the United States has been established for over 30 years (Wiggins 
2010) and the International Facility Management Association (IFMA) is the world's largest 
and most widely recognized international association for facilities management professionals, 
supporting more than 23,000 members in 85 countries (IFMA n.d.). The FM market spread to 
Europe with the establishment of Euro FM in 1990 and the British Institute of Facilities 
Management (BIFM) in 1993 (Shah, 2007). In the UK, FM is one of the fastest growing 
professions with a market worth of  £106.3 billion and an anticipated annual growth of 
between 2% and 3% up to the year 2012 (Elmualim et al, 2008; Shah 2007).  

Developed countries, particularly in Europe, have applied research focus to sustainable FM, 
although this is arguably still in its infancy. In Finland, for example, a case study (Aaltonen et 
al, 2013) showed that relatively light changes to FM service processes achieved extensive 
environmental benefits. In the case study building, they found that FM had direct or indirect 
(operational) influence on 82% of the green building certification (LEED) points achieved by 
the building. 

However, even in developed countries, it seems that action towards sustainable facilities 
management is, at times, minimal. According to Nielsen (2012), the term sustainable FM is 
unknown in Denmark but there may be greater awareness in the UK and other countries.  
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According to Elmualim et al, (2012), facilities managers have a great role to play in 
advancing the sustainability agenda in the built environment through the practice of 
sustainable FM. In the UK, the concept of sustainable FM has developed and grown in 
parallel with the all-embracing theory of sustainable development and the growing 
appreciation for climate change (Shah, 2007). According to the study carried out by 
Elmualim et al, (2008), facilities managers are now aligning their practice with the 
sustainability agenda along its three strands, economic, environmental and social. However, 
they are constrained by time, lack of knowledge of the basic information necessary to 
implement sustainability policies and lack of senior management commitment to the 
sustainability agenda. 

According to Elmualim (2012) the main driver for sustainable FM in the UK, is the 
formulation of legislation. These pieces of legislation, according to KPMG, (2008) make 
organisations conform to stipulated regulations and, in the process, drive the compliance of 
sustainable practices by facilities managers. These laws incorporate sustainable policies that 
involve waste management, recycling, energy management, carbon footprint and health and 
safety (Shah, 2007). 

In other developed countries, such as Japan, New Zealand, Hong Kong, Singapore and South 
Africa, FM has been successfully developed and established. It is recognised in these 
countries as an activity that can achieve more effective management of buildings, its services 
and associated workforce, in support of the strategic objectives of an organisation 
(Kamaruzzaman and Zawawi, 2010). According to Shah (2007) FM in Australia is one of the 
fast growing industries with an annual turnover of more than AUD$60 billion. 

4.    Sustainable FM in Nigeria 
In developing countries such as Malaysia, the development of FM started in the second half 
of the 1990s. Now Malaysia has put great focus and emphasis on the development of FM 
particularly in the public sector (Kamaruzzaman and Zawawi, 2010). In Uganda, a study was 
carried out in order to project the growth of FM, which concluded that the FM industry in 
Uganda, though not officially recognised, exists in a capacity to grow steadily in line with the 
economy (Natukunda et al, 2013). 

Sustainability in terms of environmental impact of various industries, especially the oil and 
petrochemical industry in Nigeria, has been well documented, (Odeyemi and Ogunseitan, 
1985; Olokesusi, 1992; Osuji et al, 2006; Agbalagba et al, 2012). However, sustainability in 
FM, in the country is yet to be embraced, as its growth has been slow, awareness is low and 
also there is little literature on the subject (Adewunmi et al, 2012). Literature that is available 
tends to focus on environmental issues in sustainability (Kadiri, 2006; Adewunmi et al, 
2012), with little focus on the economic and social aspects. Existing literature includes Abigo 
et al, (2012) and Adewunmi et al, (2012), on sustainable FM in the management of public 
buildings in Nigeria and on the development of a sustainable approach to corporate FM in 
Nigeria. Adewunmi et al, (2012) emphasised environmental sustainability in their study 
involving the use of questionnaires and interviews of FM professionals, regarding key themes 
including environmental awareness, performance of ecologically sustainable development 
activities and strategic management. Their results showed that FM only minimally addresses 
sustainability in Nigeria. 

Abigo et al (2012) undertook a comparative study of sustainable FM in the UK and Nigeria 
and found that the top three barriers to sustainable practice in Nigeria are lack of regulations 
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or legislation; lack of sustainable policies and lack of awareness. They proposed a framework 
for embedding sustainable FM in public buildings in Nigeria, based on six phases: (1) public 
awareness; (2) training and education; (3) creating legislation; (4) public organisations 
developing written sustainability policies; (5) incorporating sustainable practices in the 
management of public buildings and; (6) enforcing regulations/legislation. 

A study was also carried out by Ikediashi et al, (2012) on assessing the level of commitment 
and barriers to sustainable FM practice by facilities managers within corporate organisations 
in Nigeria. This study revealed the three main barriers to sustainable FM practice. These are 
lack of training and tools, lack of relevant laws and regulation, and lack of knowledge and 
awareness. The study also identified the commitment of senior management personnel, as a 
major driver to the course of sustainable FM within organisations in Nigeria. Nevertheless, 
there remains the urgent need to investigate barriers of sustainable FM practice in the 
management of commercial buildings in Nigeria. Commercial buildings, being the economic 
powerhouse of the nation, serving the whole of the country in respect of imports and locally 
manufactured goods; contributing more than 70% of the national economic output (Research 
Unit, 2011).  
 
5.    Conclusion 
Although barriers to sustainable FM within corporate organisations have been identified, 
there remains the need to identify barriers to sustainable FM practice in the management of 
commercial buildings. The extent of sustainable FM in commercial buildings in Nigeria has 
not yet been determined. However, the findings so far, identify commitment of senior 
management personnel, as a major driver to the course of sustainable FM. This study is a 
work in progress and therefore, continuous effort will be made to determine the extent of 
sustainable practices in the management of commercial buildings and identify barriers to 
sustainable FM in commercial buildings in Nigeria. This will be achieved by a pilot study, 
followed by questionnaire survey of qualified professionals in the various institutes in 
Nigerian, as well as stakeholders and building users. 
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ABSTRACT 
Purpose – Due to an increasing demand for care delivery and emerging new health care 
technologies facility managers are frequently confronted with changing spatial demands of 
end-users. The purpose of this study is to explore if facilities planning at a diagnostic 
outpatient clinic can increase the level of space utilization and the speed of care delivery. 
Design / methodology/ approach – The current study was made in the context of discovery 
and exemplification. The influence of facilities planning, by means of resource allocation and 
patient categorization, on the actual use of facilities was investigated. A comparison was 
made between the planned and the actual space utilization level of a scanning room. In a time 
study the actual utilization times of 55 patient examinations were compared with the planned 
times. Moreover, the nature of activities was registered by a multidimensional work sampling 
method. 
Findings – This study showed that the actual space utilization level deviated from the 
planned utilization level. In this case the actual fluorodeoxyglucose (FDG) whole-body 
examinations on a positron emission tomography-computed tomography (PET-CT) scanner 
took less time than planned and, in addition, the weight of patients significantly influenced 
the actual examination times. Patients with a heavy body weight took more time than patients 
with low weight. Moreover, this study showed that employees only spend 47% of their 
activities on care-related activities.  
Practical implications – This current study has shown that facility management research 
(FMR) allows facility managers to improve their insight in the efficiency of space use, and, in 
addition, to refine the spatial planning systems in hospital settings. Firstly, in facilities 
planning the planned space utilization should be compared with the actual space utilization 
periodically. Secondly, information on the properties of end-users, in this case the weight of 
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Several studies assessed how the properties of end-users can influence the allocation of 
resources. Although various patient types exist, the majority of studies assume patients are 
homogeneous and are scheduled on a first in first out (FIFO) method (Caryirli and Veral, 
2003). When patients were homogeneous, for instance, they all had the same disease, the 
same degree of illness, and the same response to therapy (Litvak, 2000). According to Vissers 
and Beech (2005) a planning is more manageable when the patients were categorized. The 
underlying assumption is that the patient population can be classified into groups based on 
examination time characteristics (Cayirli and Veral, 2003). Therefore, the challenge for a 
healthcare system is to create a naturally variable group of patients into a homogeneous group 
in order to achieve higher efficiency (Litvak, 2000). According to Vissers and Beech (2005) 
patients have to be grouped according to their utilization of resources. This means that 
patients in the same group have a similar length of stay and require on average the same 
amount of nursing and operating time, regardless of disease, illness, and response to therapy.  
Studies focused on PET-scans discuss whether the individual weight of the patient can 
influence the quality of images, depending on the amount of radioactive dose and the type of 
camera (Willowson et al., 2012). This study will explore whether the individual weight of 
patients can also influence the utilization of resources.   
The physical properties of Dutch residents changed over the last 30 years. In the Netherlands 
the population of overweight people has increased over the last 30 years. In the period 2009-
2011 over 6.5 million people were moderately or severely overweight in the Netherlands. 
This amount equals a share of 41 per cent (Groot and Bruggink, 2012). According to Kuper 
and Kuper (2009) worldwide even more people are overweight than underweight. This 
physical change of Dutch residents will increase the overall demands of health care and it is 
likely that it will affect the ways in which health care is delivered and the spaces are used. 
Willowson et al. (2012) categorized patients based on individual weight and showed that 
weight influences the amount of dose which is required for qualitative images on a mCT 
scanner. Optimization of the injected dose minimizes patient discomfort and can increase 
throughput of patients (Lartizien et al, 2001). Therefore, this study will explore whether the 
current space utilization can potentially be increased and how this can be influenced by the 
individual weight of the patients. 
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2.2 Speed of care delivery 
When an examination for a PET scan is delayed, patients can face substantial risks of 
complication or even death (Wang, 2004); especially in the current case study of oncology 
patients. Therefore speed of care delivery is an important performance objective. Delays 
often occur in health care and the only solution almost seems to be adding capacity (Van der 
Voort, Van Merode, and Berden, 2010). Many health care practices are in state of disarray 
because the appointment books are overfilled. According to Vermeulen et al. (2009) short 
waiting times of local resources are important to achieve a high hospital-wide patient 
throughput. Because diagnostic resources are literally central in the clinical pathways of 
many patients it is immediately a bottleneck for health care processes in a hospital when long 
waiting times occur. According to Murray and Berwick (2003, p.1036) the major barriers to 
perform efficiently are psychological; ‘the fear of change and the lack of confidence that 
existing resources can meet the demand for care’. This can be empirically improved by the 
fact that the length of waiting lists remains steady at a given number of weeks or months. 
When supply is absolutely insufficient the waiting list will grow. 
Fast response to the customer is important but speed inside the operation is also important 
(Slack et al., 2004). Internal speed is for example caused by speedy decision making or 
speedy movement of materials. By decreasing internal throughput times waiting times will 
reduce. Groover (2007) relates this to the workers performance. He states that when manual 
work takes place and the worker performance increases, the time to accomplish the work 
cycles decreases. According to Groover (2007) it is important to accomplish only productive 
work by minimizing the non-value-adding activities. According to Kanawaty (1992) three 
main categories can be distinguished for non-productive activities: (1) poor design of the 
product or service, (2) inefficient methods (poor work layout and interruptions), and (3) the 
human factor (Kanawaty, 1992). Examples of a poor design of the product or service are 
quality standards that are more stringent than necessary. The second category reflects for 
example the inefficient layout that requires excess movements of materials, long set-up times 
between batches of work, workers waiting for work or inefficient material handling. The third 
category refers to non-productive activities of humans like absenteeism, workers spending 
too much time socializing, inadequate training of workers, or workers that work slowly 
(Kanawaty, 1992). However, the working climate of personnel is also an important indicator 
for efficiency (Vissers and Beech, 2005). Groover (2007) states that several studies 
confirmed the fact that rest breaks increases the overall productivity of the worker during the 
shifts. More work is accomplished and fewer mistakes are made at the end of the day. Hence, 
it is important to explore whether the nature of activities can influence the speed of care 
delivery. Consequently, it was pre-supposed here that a high frequency of care-related 
activities would positively influence the speed of care delivery.  
3 METHODS 
The current study was made in the context of discovery and exemplification. A comparison 
was made between the planned and the actual space utilization level of a scanning room by 
performing direct observations in order to assess if the current space utilization can 
potentially be increased. Individual patient weights were collected from the patients who 
have been examined on the mCT camera in order to assess whether the speed of care delivery 
can be improved. Moreover, the nature of activities was also studied by applying the 
multidimensional work sampling method to assess whether the current employees can 
examine more patients in order to increase the speed of care delivery and space utilization. 
All data were acquired on the mCT 64 slices PET/CT camera. 
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3.1 Time study 
Space utilization was continuously observed during one week whereby the observer used a 
timekeeping device to record the time it takes to accomplish an examination (location 5, 
figure 1). For this study the set-up time, cool-down time, scanning room time, and scan time 
were observed (figure 2). The set-up time was the observed time interval between the 
moment the patient placed a first step into the scanning room (T0) and the moment the 
nuclear worker pushed a button on the self-controller to start the scan (T1). Cool-down time 
was the time interval between the moment the clock of the scan time on the computer stopped 
(T2) and the moment the patient placed a first step out of the scanning room (T3). The 
scanning room time was the time interval between the moment of arrival in the scanning 
room (T0) and the moment the patient left the scanning room (T3). Scan time was the time 
interval between the start of the scan by the nuclear worker (T1) and the time the scan was 
finished (T2).  
 
 
 
 
 
 
 
 
 
These different times were observed per patient. During the time study the type of 
examination was also registered in order to find out whether there is a correlation between the 
times and the type of examinations. Next to the type of examinations the weight of patients 
was also registered in order to find out whether there is a correlation between the time and 
weight of end-users. This information was used to assess if the facilities can be planned more 
efficiently to increase the speed of care delivery. The data on time and patient weight were 
assumed to be ordinal. Comparison was made with descriptive statistics. For calculating the 
correlation the Spearman Rank Correlation analysis was used. 
 
3.2 Multidimensional work sampling method 
Next to space utilization, the nature of activities of diagnostic staff was measured by applying 
the multidimensional work sampling method (MDWS) which consisted of 501 observed 
frequencies. Work sampling is a statistical technique for determining the proportions of time 
spent on predefined categories of activity. To be able to define realistic activities, the 
categories were inductively defined and discussed with the involved diagnostic staff and 
management. During these discussions employees were also informed about the design and 
the objectives of the study. A distinction was made between ‘care-related activities’ and 
‘other activities’ (table 1). 
  

Figure 2 Lead time scanning room 
T1 T TT

Scanning room time 

Set-up time Cool down Scan time
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Table 7 Work Sampling Activity Classification 
 

 
Activities were categorized care-related when the activity contained a direct relation with 
patients. For reliable results the observations were made at random times during one 
workweek.  Therefore the so-called re-pipip was used. This is a pager which sounded at 
randomly generated times to remind the observer to record the activities at that time. The 
observer used the pager as a tool to define the random times when to observe the diagnostic 
staff to assess whether the current nature of activities can influence the speed of care delivery. 
4 RESULTS 
4.1 Space utilization 
During the measurement week one examination was cancelled. In total 56 examinations were 
planned and 55 examinations were being held. The planned utilization and actual utilization 
were calculated in comparison with the available scan room time (table 2). The available time 
represents the total time the scanning room can examine patients during one week. 

Table 8 Planned times versus actual times (in hours) 
 Available time 

hh:mm:ss (%) 
Planned 

utilization 
hh:mm:ss (%) 

(n = 55)

Actual 
utilization 

hh:mm:ss (%) 
(n = 56) 

Set-up time (T0 – T1) 

43:30:00  
(100%) 

37:45:00  
(86.8 %) 

05:27:00  
(12.5% ) 

Scan time (T1 – T2) 21:34:00 
(49.6%) 

Cool down time (T2 – 
T3) 

03:16:00 
(7.5%) 

Scan-room time (T0 – 
T3) 

43:30:00  
(100%) 

37:45:00  
(86.8 % ) 

30:17:00 
(69.6%) 

 
The table shows that the planned utilization time is approximately 30 hours during one week 
(69.6%). The actual utilization time can be divided in the set-up time that takes over 5 hours 
(12.5%), the scan time that takes well over 21 hours (49.6%), and the cool-down time that 
takes well over 3 hours (7.5%). In comparison with the planned utilization time the space is 
not utilized for well over 7 hours during one week, and on top of this, in comparison with the 
available time the space is not utilized for approximately 13 hours during one week. These 
results show that the actual space utilization is lower than the planned space utilization. 

Care-related activities Other activities 
Prepare patient Quality control 
Scan patient Administration / computer work 
Bring / pick up patient Clean-up / prepare material 
Data processing Discussion 
Reading patient record Phone call 
 Waiting 
 Walking around 

 Own time 

 Absent 

 Other 

 Go to other camera 
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Data processing 27 (5%) 4.04 
Reading patient record 10 (2%) 1.22 
Subtotal care-related 
activities 233 (47%) 6.07 
Quality control 1 (0%) 0.45 
Administration / computer 
work 34 (7%) 4.21 
Clean-up / prepare material 25 (5%) 1.00 
Discussion 49 (10%) 3.27 
Phone call 19 (4%) 1.92 
Waiting 8(2%) 1.41 
Walking around 0 (0%) 0.00 
Own time 82 (16%) 4.51 
Absent 22 (4%) 4.04 
Other 5 (1%) 1.73 
Go to other camera 23 (5%) 4.72 
Subtotal other activities 268 (53%) 3.29 
Total activities 501 (100%) 5.50 

The table shows that in total 233 (47%) of the activities were care-related during the 
observation week. A total of 268 (53%) of the observations were related to other activities. 
The main other activities are own time (n=82), discussion (n=49), and 
administration/computer work (n=34).  
These results of the nature of activities show that much time was spent on other activities. For 
instance, staff spent 16% of the activities for own time (staff has the right for 12% own time 
during a day) and 10% of the activities was spent on discussions. Be reminded that it was pre-
supposed that a high frequency of care-related activities would positively influence speed of 
care delivery. These current results suggest that there are opportunities to improve the 
frequency of care-related activities with work design. By doing so, work design can increase 
space utilization and the speed of care delivery.  
5 CONCLUSION 
The purpose of this study was to explore if facilities planning at a diagnostic outpatient clinic 
can increase the level of space utilization and the speed of care delivery. 
Firstly, in such research the planned space utilization should be compared with the actual 
space utilization. This study showed that the camera was over 7 hours unutilized during one 
week in comparison with the planned utilization. On top of this, the camera was over 13 
hours unutilized during opening hours of one week. Although the management of the 
diagnostic clinic reported congestion, these results showed that the camera was actually 
under-utilized. By categorizing patients based on actual examination times the speed of care 
delivery for seriously ill patients can be increased, likewise the space utilization.  
Secondly, the results present that heavy weight patients take more scan time than patients 
with low weight. The use of properties of end-users, in this case the weight of the scanned 
patients, allows for even a better space utilization.  
Thirdly, the nature of activities needs to be taken into account to study whether the work 
should be done by the same employees in the current space. By measuring the nature of 
activities this study showed that only 47% of staff activities was spent on care-related 
activities. This signifies that employees spent relatively much time on other activities 
resembling own time (rest breaks), discussion and administration. It was suggested that by 
increasing the frequency of care-related activities, the speed of care delivery would also 
increase.  



13th EuroFM Research Symposium EFMC 2014
 

 376  

In conclusion, the scanning room was under-utilized, the planning system suffered from lack 
of specificity, and the staff was doing many activities other than delivery of care. The 
hospital was advised to consider clearly dividing tasks (staff for scanning patients, staff for 
other activities) and less time devoted to discussing breaks in order to decrease the number of 
other activities. By reducing staff time to other activities space utilization and the speed of 
care delivery can be increased. However, further research is necessary to determine whether 
users are satisfied to achieve usability at the current facility.   
This current study has shown that facility management research (FMR) allows facility 
managers to improve their spatial planning systems in hospital settings. The results of this 
study showed that it can be cost-effective to compare facilities planning with the actual 
spatial use, include end-user properties, and collect information about the nature of activities 
before reconstructing a building. Besides this study have shown that the studied diagnostic 
imaging centre can decrease waiting times with respect to the current resources which is of 
major importance for oncology patients. With respect to the current space and demand all 
examinations can take easily place within the pre-defined requirement of 5 working days.  
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Introduction  

As a management discipline facility management (FM) serves the primary process of 

organisations and is being associated with a broad spectrum of supportive activities varying 

from the design and management of buildings and technical systems to services as cleaning, 

security, and catering. With the European Facility Management Network (EuroFM) it is 

generally accepted that the core value of FM is the ‘integration of people, process, and place’ 

(Armstrong, 1982). In 2002, this triptych of FM had been refined into space, infrastructure, 

people, and organisation. It is pre-supposed here that infrastructure refers to the physical 

environment of organisations, such as buildings, interior, and technological devices. 

Infrastructure encapsulates space, which comprises emptiness as well as air, light, scent, and 

sound. As such, space emerges from within that infrastructure; space as an inversion of the 

physical world of organisations. In addition, people also organise themselves, mostly to attain 

specific objectives. In these organisations strategies emerge as well as financial and 

hierarchical structures, HR and marketing policies, and cultures; to name just a few. 

Moreover, people are subservient to natural laws because they are part of a natural system. 

For instance, people need food, daylight, fresh air, and hygiene to stay healthy. In the 

provision of these important human needs FM can play a major role. In 2006 the network 

developed an agreed definition arguing that FM must be seen as ‘an integration of processes 

within an organisation to maintain and develop the agreed services which support and 

improve the effectiveness of its primary activities’ (EN 15221-1, 2006).  

In practice FM innovation seems to be stuck somehow between FM demand side and 

FM supply side. FM demand side often complains that the FM service suppliers are not 

innovative enough. At the same time the service supplier, and in some cases in-house FM 

managers, argue that the FM service margins are too low to be innovative and/or the 

monetary rewards for innovation are too unclear. In these topics, it appears as if FM is just a 

B2B relationship between client and service provider. Has FM lost contact with the end-user? 

It is stressed here that FM should always include the end-user and the organisational context 

in which he performs. However, the individual level of end-users is not the only level 

involved in FMI, but it is rather interrelated with the departmental level of FM units and the 

organisational and environmental level of the organisation as a whole and the environment in 

which it functions. Be reminded that the needs and expectations of an organisation may or 

may not match with the individual requests of the end-users. For innovation to be developed 
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space, infrastructure, people, and organisation. Such an approach stimulates the advancement 

of evidence-based FM, allowing new innovative managerial interventions to flourish with a 

proven benefit for end-users. 

The working group FMI will discuss the need and content of this change of direction. 

It will seek to bring parties together and work on solutions that will be beneficial for the FM 

community. The approach of this current working group FMI is a double stroke: drawing 1) 

from the practical knowledge and experience from the FM business, and at the same time 

combining this with 2) the existing scientific knowledge and proven work practices, for 

instance, in the design of facility services, health care premises, and offices. Hence, the FMI 

working group consists of a number of experienced researchers as well as practice 

representatives from the FM demand as well as the FM supply side (see below FMI 

organisation). These resources will be used to support and create innovation in better 

integration of supportive structures in people, organisation, space, and infrastructure.  

 

Innovation 

During the last two decades, the term innovation has emerged as one of the key concepts of 

the knowledge society. Innovation is increasingly recognised as a key driver for 

organisational effectiveness, at all levels and in all sectors of the economy. The definition of 

innovation, which the groups adopts, follows the three Schumpeterian criteria of innovation 

as applied to services: (1) innovation is an idea, which is developed and carried into practice; 

(2) innovation brings benefits to its developer(s); (3) innovation is reproduced, i.e. applied 

more than once.  

Transferred to the context of FM, innovation relates to the unlocking of synergies by 

mobilizing knowledge and technological skills and experience to create novelty in the 

offerings (services and spaces) and the ways to create and deliver those offerings 

(organisation). Innovation is not about invention - coming up with good ideas but – but 

making those inventions work both technically and ‘commercially’. For instance, well-

designed R&D spaces can stimulate creativity and innovation; well-considered services and 

spatial conditions can stimulate patient recovery in hospitals; and radical workplace 

innovations can support leadership in changing the culture of the organisation. Yet, the 

evidence remains scarce. How exactly are the above elements related? Where do changes 

emerge if we intervene in the FM system? In making what kinds of combinations? What 

combinations proof strongest? Which of these are most effective? How can we improve the 

evidence of the above? 



EuroFM Green Paper 
 

 382  

In Facility Management (FM) innovation is in the integration of different but yet 

coherent parts of an organisation. The integration of supportive particles is essential to FM 

and allows FM to create synergy in benefit of an organisation. Within FMI we distinguish 

between three domains of innovation studies: object, process, and outcome of innovation. 

FMI research in these three domains seeks to develop evidence-based practices for the FM 

community. 

 

Object of innovation 

The object of innovation within FMI is the integration of space, infrastructure, people, and 

organisation. Such objects, for instance, building design, furniture, organisational processes, 

and human behaviour will be studied as an interconnected set of objects. Be reminded that 

such objects also includes all sorts of FM products, services, and processes. FMI is interested 

in where and how connections between different objects yield better results for end-users and 

which of these connections are the most fruitful. In our view FM could, for instance, relate to 

facility design (e.g. synthesis of service and space), healthcare premises (e.g. restorative 

effects), and offices (e.g. new ways of working). It is yet to be explored how these studies can 

benefit from the support of the demand and supply side in FM. By definition, FMI is 

interdisciplinary in its approach and has a strong focus on the relation between space and 

organisation, i.e. a strong relation with end-users and organisational context. 

 

Process of innovation 

The process of innovation enables something new or novel to be created, taking ideas 

forward towards designed features of service and space elements. Many of the techniques 

engage customers and personnel in ways that build on their capacities, but also involve 

outsourced FM providers relying on a co-creation approach. Moreover, FMI touches upon 

drivers and barriers of innovation, which can be looked at from three related but different 

perspectives. Firstly, drivers and barriers for FM innovation, which are often experienced by 

the developers, i.e. the outsourced providers and internal FM functions. Be reminded that it 

may be easy to assess the success of an innovation with hind side. But if there is nothing it 

may be hard to imagine how things can improved and to find accommodations for change. In 

this perspective our curiosity is in the origin of best practices that stem from innovation in 

FM. Secondly, drivers and barriers for innovativeness and innovation at the client 

organisation are taken into account also. In this perspective we will explore the unlocking of 

innovative potential at end-users. Thirdly, we share interest in the area of co-creation. In 
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other words: where and how can developers and end-users work together to create better 

outcome? 

 

Outcome of innovation 

The innovation outcome is an act that positively impacts on the environment, e.g. the 

application of a new material, new organisational forms, or new (combinations of) service 

and space elements. Furthermore, increase in the innovativeness of the client organisation is 

also a potential, and desired, FM innovation outcome, which can be achieved through 

improvements and innovations in FM. Basically, the outcome will have to illuminate the 

contribution of the innovation to the operations of an organisation, such as efficiency, 

efficacy, and effectiveness, quality of life, sustainability, and competitiveness. Alignment of 

task structure with the layout of an operating room may, for instance, improve the efficiency 

and efficacy of the surgical work. A better fit between the existing working culture and a new 

building design may be an effective intervention to reduce sick leave. Mutual adjustment 

between cleaning staff and end-users can even result in cleaner rooms and more efficient 

work processes. Smart combinations of home automation, interior designs, and healing 

gardens may improve the quality of life of psychiatric patients, whereas a combination of 

deliberately designed inefficient walking lines and healthy food in catering offerings have the 

potential to stimulate healthy behaviours. Programmes to raise cost awareness and awareness 

of the marketing potential of zero-energy building design improves environmental 

sustainability. Basically, the idea is that the right combinations can improve the performance 

of the organisation which potentially increase its competitiveness in a market or added value 

for society. 

 

Conclusion 

While different researchers and practitioners may adopt different definitions of and 

approaches to FMI, it is important to depict the scope of FMI one is referring to. We have 

chosen to define FM Innovation as “the integration of space, infrastructure, people, and 

organisation, which by doing so, creates new coherent services and spaces which proof to 

contribute to the organisation, especially to the end-user”. Due to different primary processes, 

innovation processes and outcomes may play different roles within each FM party, and thus 

require specific management approaches for each stakeholder. The client organisation, for 

instance, can be expected to focus on the innovation outcomes, while the FM provider will 

perhaps balance between the most efficient and best possible outcome for the client. In 



EuroFM Green Paper 
 

 384  

between the two, the FM function, internal to the client organisation, can be expected to act 

as a coordinator to ensure the efficacious functioning of the relationship between demand and 

supply.  

To the FM community it may be evident that the design of four objects infrastructure, 

space, people, and organisation are all strongly connected in practice. However, to the wider 

community in management and organisation sciences this is hardly known. Each object 

solely and coherently influences the way in which people can function effectively within 

organisations. As such, FM is responsible for an interwoven system of these four objects. 

Consequently, it is assumed here that FM creates a holistic organisational-spatial micro-world 

in which people in and around organisations can function well. An important toolkit for 

innovation in FM is the holistic orchestration of organisation, architecture, technology and 

nature; the outcome for organisations is in behaviour, mood, and health of users. FM may 

also decide to intervene in the system, for instance, in the case of deficiencies, change or 

disappointment in the outcome. Whether small cosmetic improvements are included in the 

adopted definition of innovation, or the focus is on incremental and radical changes, research 

on FMI should clearly state the scope of the innovation under investigation, to avoid 

confusion and facilitate the understanding of practical implications by practitioners.  

The FMI working group is specifically interested in the innovation of infrastructure 

and spaces, as well as in the human, managerial, and organisational contexts that stimulate 

innovation for the organisation and end-users. Especially the integration of the above topics 

and the application of interdisciplinary perspectives are at the heart of what we define as FM. 

Consequently, the current working group on FMI will seek to develop new knowledge to 

advance the integral approach of infrastructure, space, people, and organisation by taking an 

interdisciplinary design perspective. This integration is action focused and problem oriented, 

as it is directed at improved actions of the facility manager given specific practical and/or 

societal problems. Improved actions should, in turn, lead to a proven better organisation 

performance and benefit for the end-user. 
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Epilogue  

 

General approach 

Be reminded that this current green paper aims to stimulate discussion and further 

collaborative work, and to generate new knowledge for the European FM community. We do 

this by knowledge sharing on innovative case practices and creating awareness of possible 

pitfalls, with a notable sensitivity for being evidence-based, allowing us to improve our 

current understanding of the development of best practices in FM. At this stage the paper is 

not conclusive nor does it claim general agreement on the subject; it seeks to contest the 

status quo of our current knowledge in FM rather than solely refining or perpetuating it. 

 

FMI working process 

The FMI working group will meet again in Berlin during the EFMC 2014 from 3-6 June. The 

working group will come together in a one day workshop as part of EuroFM Research 

Symposium. The procedure for the workshop comprises three stages. Firstly, this current 

green paper will be sent out to the community of interest of working group 3 ‘Facility 

Management Innovation’ (FMI) before the 2014 EuroFM Research Symposium in Berlin. 

Feedback will be collected and digested. Secondly, the paper will be presented by the steering 

group and discussed during the Berlin symposium. By doing so, this approach is provocative 

as well as constructive: seeking both to stimulate discussion and to further collaborative 

work, e.g. in the context Horizon 2020. Moreover, key areas will be defined, e.g. service and 

space, health, work. Finally, a related road map can be developed. For instance, the 

development of separate working groups for facility design, health space design, and 

workspace design. Thirdly, working group papers will be presented and discussed.  

 

FMI organisation 

Mark Mobach chairs the steering group which furthermore consists of Giulia Nardelli, 

Herman Kok, Jennifer Konkol, and Keith Alexander. On May 24 2013, during the initial 

Prague meeting it was agreed that the FMI topic has relevance for both research and practice. 

The initial community of interest being present during the Prague meeting was enthusiastic 

about the possibilities to discuss and apply definitions, perspectives and applications of FMI 

that may emerge if the topic is seriously grounded in literature and practice. This was 

confirmed at the EuroFM Research Network Group meeting in Sofia at October 10 2013. It 
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was agreed that in the coming year the topic will be elaborated in papers to be presented 

during EFMC 2014 in Berlin. The working group FMI consists of a steering group and a 

community of interest. Contact details are listed below. 

 
FMI steering group 
Giulia Nardelli, Roskilde University, Denmark 
Herman Kok, Wageningen University, AAFM, The Netherlands 
Jennifer Konkol, Zürich UAS, Switzerland 
Keith Alexander, Centre for Facilities Management (CFM), United Kingdom (chair EuroFM 
RNG) 
Mark Mobach, Hanze UAS Groningen, The Hague UAS, University of Groningen, 
Wageningen University, The Netherlands (chair WG3 FMI) 
 
 
FMI community of interest 
Alexandra Kovacs , Vienna University of Technology, Austria  
Antje Junghans, Norwegian University of Science and Technology, Norway 
Brenda Groen, Saxion UAS, The Netherlands 
Eystein Husebye, Norges bygg- og eiendomsforening (NBEF), Norway  
Giulia Nardelli, Roskilde University, Denmark 
Gunnar Jentzen, Hochtief FM, Switzerland 
Herman Kok, Wageningen University, AAFM, The Netherlands  
Jennifer Konkol, Zurich UAS, Switzerland 
Keith Alexander, Centre for Facilities Management (CFM), United Kingdom 
Knut Boge, Oslo and Akershus University College of Applied Sciences, Norway  
Marc van der Lee, Sodexo, The Netherlands 
Mark Mobach, Hanze UAS Groningen, The Hague UAS, University of Groningen, 
Wageningen University, The Netherlands 
Michael Schmitt, European Investment Bank, Germany 
Nathalie Tramonte, Haute Ecole de la Povince de Liège, Belgium  
Olav Egil Sæbøe, Pro-FM Consulting, Norway 
Sascha Muckenhaupt, Sodexo, Germany 
Suvi Nenonen, Aalto University, Finland 
Torben Bernhold, Münster UAS, Germany 
Wilfried Hauffen, Baxter, Germany 
 
FMI by mail 
 
FMI steering group  
herman.kok@wur.nl; Jennifer.konkol@zhaw.ch; keithalexander47@gmail.com;  
mark@noorderruimte.nl; nardelli@ruc.dk 
 
FMI community of interest 
alexandra.kovacs@tuwien.ac.at; antje.junghans@ntnu.no; b.h.groen@saxion.nl; 
eystein@nbef.no; gunnar.jentzen@ifma.ch; herman.kok@wur.nl; Jennifer.konkol@zhaw.ch;  
keithalexander47@gmail.com; knut.boge@hioa.no; marc.vanderlee@sodexo.com;  
mark@noorderruimte.nl; mi.schmitt@eib.org; nardelli@ruc.dk; nathalie.tramonte@hepl.be;  
olav.saeboe@pro-fm.no; sascha.muckenhaupt@sodexo.com; suvi.nenonen@aalto.fi;  
wilfried_hauffen@baxter.com  
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