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ABSTRACT

Background and Aim. Al applications are increasingly being utilised in facilities management (FM)
for functions such as operational management, energy management and maintenance
management. However, a larger part of the industry would rather use contemporary methods due to
ethical and integrity concerns associated with Al applications. Hence, this study attempts to answer
the question: Do Al applications compromise ethics and integrity in FM?

Methods. This is a qualitative study. As the research method, in-depth interviews are selected. FM
professionals possessing relevant knowledge and experience in the UK have been chosen as experts.
Thematic analysis has been adopted to analyse data. As this is ongoing research, preliminary findings
obtained from the interview series are presented in this paper.

Results. Findings reveal that ethics and integrity can be compromised if the required security
measures are not implemented within the systems and strategies in FM organisations. A framework
has been developed to explain ethical Al adoption in FM, recommending alignment with GDPR and
ISO standards.

Originality. Although several studies have been carried out exploring the use of Al applications in FM
functions and have identified the issue of compromised ethics and integrity, only a few studies have
focused on FM organisations and discussed FM-specific solutions. Hence, this study addresses a
substantial research gap in FM.

Practical or Societal Implications. This study will motivate FM professionals to adopt Al applications
with confidence and contribute to sustainable transformation in FM.

Type of Paper. Full Research

KEYWORDS: Al applications, digital transformation, ethics and integrity, facilities management

INTRODUCTION

Facilities Management (FM) encompasses the synchronised management of both hard FM and soft
FM functions to ensure efficient facility performance and optimal working environments. Like other
professional fields, Artificial Intelligence (Al) has transformed traditional FM operations and processes.
The rapid advancement of Al has transformed FM through automation, predictive analytics, and
optimised resource allocation (Marzouk and Zaher, 2020). Al has significantly contributed to reducing
the time on facility data analysis, visualisation and data validation (Sampaio, Costa, & Flores-Colen,
2022; Rane, 2023). A few of the most prominent Al applications in FM include Al-based predictive
maintenance, data-driven energy optimisation, real-time workplace optimisation, Al-enabled security
and surveillance, chatbots and virtual assistants (Chen et al,, 2024; Quinello & Nascimento, 2025).

Although digital transformation in FM is promising with Al applications, several challenges and
limitations must be addressed. A primary barrier is the complexity of implementation and
organisational change management. The substantial costs associated with [oT sensors, Al software,
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and system integration often create financial barriers to adoption (Atkin and Bildsten, 2017).
Furthermore, modifications to traditional workflows generate resistance among stakeholders. Data
quality, privacy, bias, and governance are key aspects to be addressed prior to adopting Al-based
transformation (Alhaj et al., 2022).

Importantly, the increasing use of Al in FM brings to light a range of ethical considerations that go
beyond technical challenges. The quality and completeness of the datasets directly impact the
accuracy of the decision-making. In addition, cybersecurity vulnerabilities in interconnected systems
further compound risks by exposing sensitive operational and occupant data (Assaf et al.,, 2020). Al
applications like facial recognition and occupant tracking raise significant ethical concerns regarding
surveillance and personal privacy. Establishing robust governance protocols is essential to ensure
responsible Al deployment while maintaining regulatory compliance and public trust. The rapid
adoption of Al technologies has outpaced the development of robust ethical guidelines and
governance frameworks, raising critical concerns about privacy violations, algorithmic bias,
accountability gaps, and data integrity.

Recent UK-based commentary and cross-sectoral studies have also raised concerns around the
ethical implications of Al in FM. Issues such as data ownership, surveillance, transparency, and
reputational ethics are emerging as key themes in industry guidance and organisational responses
(IWFM, 2017; RICS, 20244a; RICS, 2024b; Stahl et al., 2021). While these discussions provide important
context, they also highlight the need for empirical, sector-specific research to understand how such
concerns are interpreted and managed in FM practice. However, existing studies focus narrowly on
the ethical and integrity-related challenges of Al adoption in FM, and only a few, such as Rane (2023),
Almeida et al. (2022) and Stahl et al. (2021), explore how these issues are perceived and managed by
professionals irrespective of the sector/industry. Despite several systematic reviews and theoretical
studies, such as Soulami et al. (2024), empirical research that explores the ethical dilemmmas
surrounding Al adoption in FM remains scarce. Moreover, FM-specific research grounded in ethical
governance frameworks remains limited, particularly in the UK context. This study addresses that gap
by investigating how FM professionals in the UK understand, experience, and respond to the ethical
implications of Al technologies.

Hence, this study attempts to answer the question: Do Al applications compromise ethics and
integrity in FM? More specifically, it investigates:

e What ethical concerns are associated with Al adoption in FM functions?
e How are these concerns currently addressed within FM organisations?

e What strategies or frameworks are needed to support responsible and ethical Al integration
in FM?

This is ongoing research. This paper presents the preliminary findings from the first phase of expert
interviews within the UK FM sector. Hence, this study contributes to ongoing debates around Al ethics
in applied settings and offers practical insights into responsible innovation in the built environment.

LITERATURE STUDY

Al Applications in Facilities Management

Al is increasingly transforming FM practices, moving organisations from reactive operations to
proactive, data-driven decision-making. Recent studies highlight several domains where Al
technologies are most impactful, including predictive maintenance, energy efficiency, workplace
optimisation, space utilisation, service automation, and soft FM services such as facility operations and
administration (Marzouk and Zaher, 2020; Quinello & Nascimento, 2025; Atkin and Bildsten, 2017).

Predictive maintenance has emerged as one of the most prominent Al applications, where real-time
condition data from sensors is used to forecast asset performance and detect anomalies before failure
occurs (Cheng et al, 2020; Zhang et al, 2022). This helps reduce unplanned downtime, lower
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maintenance costs, and extend asset lifespan. Al-integrated Building Information Modelling (BIM)
systems and loT platforms further support emergency planning, building diagnostics, and fault
prediction (Quinello & Nascimento, 2025). Al technologies also play a central role in building energy
management. Smart control of HVAC, lighting, and power systems is increasingly enabled by
machine learning algorithms that adjust system operations based on environmental conditions,
occupancy, and historical usage patterns (Hosamo and Mazzetto, 2024). These insights are particularly
relevant in hybrid work models and agile environments where space demand fluctuates (Vinnakota
et al, 2022; Soulami et al., 2024). Soft FM services such as housekeeping, catering, and customer
service also benefit from Al-supported scheduling, staff deployment, and quality monitoring (Atkin
and Bildsten, 2017). These tools not only improve service delivery but also optimise resource allocation.

Natural Language Processing (NLP) tools are increasingly used to automate communications in FM
(Assaf & Srour, 2020; Albeshr et al., 2024). Generative Al tools such as ChatGPT have recently entered
FM applications, assisting with documentation, reporting, and access to regulatory or technical
information (Cheng et al,, 2020; Rane, 2023). To address concerns about opague decision-making, the
concept of Explainable Al (XAl) has gained traction in FM. Transparent, voice-activated systems help
users understand how Al decisions are made and build trust in automated service processes (Robert
et al.,, 2020). This is especially important when Al influences decisions about occupant comfort,
building safety, or service prioritisation. A summary of the major FM functions and their corresponding
Al applications is presented in Table 1.

Table 1 Previous research on Al adoption in FM functions

FM Function Al application References

Assaf & Srour (2020); Bouabdallaoui et al.
(2021); Cheng et al. (2020); Hosamo et al.
(2022); Marzouk & Zaher (2020); Rane

Predictive
maintenance

Big data analytics using ML
Deep Learning for fault detection
Digital Twins for diagnostics

Computer Vision (CV) for equipment (2023); Soulami et al., (2024); Vinnakota
condition monitoring et al. (2022
Energy - ML for energy forecasting Assaf & Srour (2020); Chen et al. (2024);
management - Fault detection and diagnostics Hosamo et al. (2022); Hosamo &
- Time Series Forecasting Mazzetto (2024); Rane (2023); Soulami et
- Reinforcement Learning (RL) for energy al. (2024); Vinnakota et al. (2022); Zhang
optimisation et al. (2022)
- BIM-loT integration for real-time performance
adjustment
Space - ML for occupancy prediction Rane (2023); Soulami et al. (2024);
Utilisation and - CV for real-time occupancy analytics Vinnakota et al. (2022); Zhang et al.
Workplace - Clustering for usage patterns (2022)
Optimisation - Fairness-aware Al for equitable planning
Security and -CVand Deep Learning for threat detectionand Robert et al. (2020); Stoilova (2021);

Surveillance

facial recognition

- NLP for command interpretation and incident
reporting

- Behavioural analytics using ML

- Graph algorithms for access flow

- Anomaly detection

Vinnakota et al. (2022)

Soft FM
(Facility
Operations and

Administration)

- Robotics with CV and SLAM for cleaning and
navigation

- NLP-based chatbots and virtual assistants

- Reinforcement Learning for Task Automation
- Intelligent Process Automation (IPA) for
administrative efficiency

Albeshr et al. (2024); Alhaj et al. (2022);
Atkin and Bildsten (2017); Bouabdallaoui
et al. (2021); Chen et al. (2021); Chen and
Tsai (2021); Hosamo and Mazzetto (2024);
Marzouk and Zaher (2020); Pedral
Sampaio et al. (2022); Rane (2023);
Stoilova (2021); Vinnakota et al. (2022).

ETHICAL CONSIDERATIONS

The ethical concerns on Al adoption span multiple aspects, with privacy, fairness, accountability, and
job displacement being central issues. Facial recognition technology raises significant privacy and
security concerns, as it involves the collection and processing of sensitive personal data, which can be
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vulnerable to misuse, breaches, or unauthorised access. Data protection concerns arise with large
language models (LLMs) as employees may inadvertently input confidential data or documents when
generating reports or analyses, increasing the risk of data leakage and unauthorised access (Rane,
2023). Moreover, biases inherent in Al decision-making may lead to unfair outcomes in areas like space
optimisation. Biases in training data can result in unfair outcomes, marginalising certain groups or
reinforcing existing inequalities (Jia et al, 2021). In employee management, this may manifest in
biased recruitment or performance evaluation processes (Robert et al., 2020). The decisions of Al
systems are questionable due to their black box nature (Robert et al., 2020).

Al'siincreasing role presents concerns related to the displacement of human labour and the reduction
of job opportunities, with automation threatening specific job roles (Liang et al., 2024). Prioritising
efficiency over social equity and environmental justice in Al deployment may exacerbate existing
societal inequalities, disproportionately benefiting certain groups while disadvantaging others
(Golkarfard et al., 2025). Furthermore, the absence of human experience in Al-driven systems, such as
chatbots and virtual assistants, can lead to feelings of neglect among users, who may miss the
emotional and empathetic elements of human interaction.

Industry bodies have also emphasised these risks. IWFM (2017) cautioned that Al adoption in FM may
progress faster than ethical governance, highlighting the need for clearer rules on data ownership,
accountability, and privacy. RICS (2024a) has underlined that FM professionals cannot hand over
responsibility for ethical Al to vendors, while RICS (2024b) noted that many organisations remain
underprepared for compliance and governance challenges. Similarly, Almeida et al. (2022) highlight
the ethical tensions of facial recognition technologies, recommending stronger regulatory alignment,
transparency, and accountability measures. Stahl et al. (2021) further argue that organisational ethics
responses are often fragmented and reputationally driven rather than embedded in governance
structure. Together, these studies reveal a persistent gap between ethical awareness and practice in
FM.

MANAGING ETHICAL CONSIDERATIONS

The ethical considerations of Al systems, ranging from architecture to employee management, are
complex, demanding proactive and thorough management. One of the primary concerns is privacy
and security, particularly with technologies like facial recognition, which raise significant risks related
to data protection and potential leaks (Almeida et al,, 2022). Deploying facial recognition ethically
requires transparent user consent (Bouabdallaoui et al., 2021). Furthermore, Al's dependence on large
datasets increases the likelihood of inadvertent breaches, especially when employees input
confidential documents or proprietary information into systems such as LLMs for analysis or reporting.
Organisations must prioritise stringent data protection measures and establish clear protocols for
safeguarding sensitive data (Assaf et al., 2020). Nolte et al. (2025) stated that memorisation of personal
data by LLMs raises new obligations under GDPR, making accountability a key consideration.

Ensuring fairness in Al systems requires conscious efforts to incorporate diverse perspectives
throughout the design and development stages. Moreover, the lack of transparency and explainability
in many Al systems, often referred to as the "black box" problem, undermines trust in Al-driven
decisions (Jia et al.,, 2021, Robert et al., 2020). This concern calls for Al solutions that are not only
effective but also explainable, offering justifiable and evidence-based reasoning for their actions
(Liang et al., 2024). Al systems in FM require careful implementation to enhance human capabilities
rather than replacing workers (Mehdi et al.,, 2021). As Al continues to evolve, organisations must
develop ethical governance frameworks that address these challenges, ensuring that Al integration
is both responsible and beneficial to all stakeholders (e.g., Almeida et al., 2022). Almeida et al. (2022)
specifically recommend Data Protection Impact Assessments (DPIAs), transparency requirements,
and audit mechanisms to strengthen accountability.

To address these challenges, comprehensive regulatory frameworks are needed to guide the
responsible development and deployment of Al technologies, ensuring they serve societal well-being
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while safeguarding privacy, fairness, and job security (Golkarfard et al., 2025). However, Stahl et al.
(2021) note that many organisational responses remain fragmented and reactive, creating uncertainty
for professionals tasked with overseeing Al. Industry bodies also call for stronger governance. For
instance, IWFM (2017) stressed the urgency of FM-specific ethical standards, and RICS (2024a)
reaffirmed that accountability must remain with professionals, not systems. RICS (2024b) further
highlighted the need for training and awareness across FM organisations to bridge the gap between
ethics in principle and ethics in practice.

Finally, cultural reluctance remains a barrier to adoption. As by Zhang et al. (2022), organisational and
regional culture significantly influence digital transformation in FM. Overcoming this requires not only
robust governance but also stakeholder engagement to align Al systems with user expectations.
Encouraging a culture of critical engagement with Al is essential to realising its potential responsibly.
Despite these developments, limited empirical evidence exists on how FM professionals perceive and
act on these challenges. This study, therefore, investigates how ethical considerations are understood
and managed within FM organisations in the UK, contributing practice-informed insights into
responsible Al adoption.

METHODS AND DATA

This study adopts a qualitative research methodology to explore the current landscape of Al adoption
inthe FM sector in the UK. The primary research method employed was an interview survey, with data
collected through semi-structured interviews. Expert participants were identified through personal
networking and by attending relevant public exhibitions and industry conferences within the UK.
Selection criteria included demonstrable expertise in Al adoption within the FM field and current
professional engagement in the UK industry. A total of three expert interviews were conducted during
this initial phase of the study. In addition to the literature study, the presentations and panel
discussions held at the Workplace and health and safety events from 8-10 April 2025, in Birmingham,
have been useful in formulating the interview guideline with the knowledge attained on the current
industry practice. The purpose of these interviews was twofold: first, to determine whether Al is
actively being adopted in the FM sector, and second, to gain insights into the potential ethical
considerations associated with such adoption.

During the interviews, participants were asked a series of questions designed to explore their
perspectives on Al adoption in FM. The questions began with an introduction to the participants and
their roles, followed by an assessment of their familiarity with Al applications in FM (e.g., Briefly
introduce yourself and your role, what is your level of familiarity with Al applications in FM?). They
were invited to share their perceptions of Al adoption, identify FM functions that benefit most from
Al, and provide examples of practical applications (e.g., How do you perceive Al adoption in FM?, what
are the key FM functions that benefit the most from Al applications?, and can you share some
examples of Al applications in FM?). The discussion also examined the challenges associated with
adopting Al, including ethical concerns, regulatory and professional barriers, and potential strategies
or policies to overcome these obstacles (e.g., What are the biggest challenges in adopting Al within
the FM sector?, What ethical concerns arise from the use of Al in FM?, are there regulatory or
professional barriers affecting Al adoption in FM?, and what strategies or policies could help mitigate
these barriers?). Finally, participants were asked about organisational approaches to training
employees in Al adoption, ensuring a comprehensive understanding of current practices and
challenges (e.g., How does your organisation train employees in Al adoption?).

Insights and views obtained from the participants through interviews were analysed using thematic
analysis. As this is the initial stage of this research, the data was analysed manually, generating only
three themes, which are a) the level of Al adoption in FM functions or tasks, b) ethical considerations
and c) overcoming ethics-related challenges and opportunities towards smart FM. As the next step, a
case study will be carried out to explore these aspects in the context of the UK.

RESULTS
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Preliminary Interview Series
Table 2 below presents the details of the interviewees.

Table 2 Details of the interviewees

Interviewee Job position Organisation type Years of experience Highest educational/
code in the FM industry professional qualifcn
1-01 Fire Risk Assessor Non-profit  housing 10+ years MSc in PM
association
1-02 Business Mobile computing 20+ years Diploma in FM and
Development software company Diploma in PM; FMP;
Manager APM
1-03 Founder of a Business FM Consultant 1+ years High School Diploma

Mgt Consultant firm

Theme 1: The level of Al adoption in FM functions and tasks

With regards to the Al adoption in the FM field, interviewee 1-01, who has been working as a Fire Risk
Assessor in the UK, and has solid FM background, stated that some functions, such as preventive
maintenance and energy management might benefit from using Al (i.e, machine learning)
particularly for decision making. However, it cannot replace the requirement for human touch for
certain tasks, such as customer services embedded in FM tasks, at least in the UK context. Interviewee
I-01 further explained this view as below.

| am worried about losing the human touch and experience. Our organisation still uses a 24-hour

customer service call line, and | think it's better, especially since our customers come from different

backgrounds. Some aren't great with technology. For example, if we introduce a chatbot, it might
be difficult for them to navigate... (I-0]1).

However, interviewee |-02, who is a Business Development Manager of an IT organisation, is optimistic
about the current atmosphere of Al adoption and justified his stance as below.

We develop Al-driven smart solutions to enhance the experience of building occupants. We have
several clients in the UK who use our products for facilities management functions..what we
created was a kind of independent data layer for smart buildings, where whatever sensors you
have in a building, we get all that data. We normalise the data and we show it to you in a
meaningful way... (I-02). If you want to see your energy consumption, you want to see the air
quality, you want to see the lighting, we put all this together to make sense to you..Based on data,
we help you reduce waste (I-02).

Theme 2: Ethical considerations
Interviewee 1-02, on the other hand, explained that there were no ethics-related issues or
misalignment with GDPR, as they had successfully launched smart solutions for soft FM. [-02 further
elaborated on this insight as follows:

Our work is aligned with GDPR. We protect users' confidentiality and privacy by only collecting IP
addresses, which are deleted after 48 hours. This data helps with minor tasks like cleaning, which
might seem small but are really important for workplace management... (I-02).

Let's say the toilet paper runs out in the washroom. Employees can inform management through
their mobile phones. These types of data are useful for real-time solutions and help with decision-
making in the long run (I-02).

However, 1-02 agreed with the fact that there will be discomfort involved with collecting a certain type
of data from employees at the organisational level. For example,

When a badge is used to record access and departure times, employees started questioning, but
why do you need this?... Is someone going to look at my badge to know when | come in? What is
HR going to do about it? (I-02)
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Hence, they had to clarify all these queries, and before collecting data, alignment with the European
Union Time Act was also needed. The interviewee |1-02 further expressed on the current regulations
on ethical consideration and highlighted that it is a “wild west” situation, and they have not been
figured out completely.

Theme 3: Overcoming ethics-related challenges and opportunities towards smart FM
Both interviewees, 1-02 and 1-03, agreed that employees should be provided with proper training on
boundaries regarding Al adoption, particularly on the use of LLMs such as ChatGPT. While there is a
lack of standards or regulations on Al adoption in FM, it is up to organisations to implement bespoke
systems that align with existing regulations such as GDPR and ISO 10016 FM.

Interviewee |-03 has been involved in developing ISO 10016 FM, which is a series of standards related
to quality management systems. Although FM does not have a direct definition within this standard,
it is still relevant due to its common use in the building management context.

Interviewee [-02 explained how their organisation implements and aligns with standardisation as
“When you think about smart buildings, there’s still a lot of bespoke setups. We say, let’'s make it more
standardised. So we make things interchangeable..We are a part of the Smart Building Council.”

Regarding the future of FM practice in terms of Al adoption, both [-02 and I-03 have been positive.
According to 1-02, Al can be incorporated to enhance the productivity of decision-making. For
instance, 'let's say errors are found in a fault detection system of a smart building and a total of 500,000
errors have been detected, Al can learn about alarms and detect fault notifications or filter serious
issues.'

According to interviewees |1-02 and 1-03, the reluctance to adopt Al is a cultural phenomenon. Hence,
together with policy development and implementation, understanding the requirements of
stakeholders or end users is necessary to move towards smart FM.

DISCUSSION

Al adoption in FM has not been extensively researched, as it is still an emerging topic. Moreover, the
existing empirical findings are largely based on research conducted as pilot studies, rather than
studies undertaken within the industry using real datasets (e.g., Hosamo and Mazzetto,2024). Hence,
this study aimed to explore the level of Al adoption in the FM industry and the probable ethical
considerations that occur as a result.

Findings of this study reveal that there are organisations in the UK actively using Al in several FM tasks,
such as workplace management (i.e.,, housekeeping), energy management, and operations
management (e.g., chatbots and ChatGPT). These findings align with prior research implications,
particularly on the use of GenAl in almost every FM function (e.g., Vinnakota et al., 2022). Similarly,
Chen and Tsai's (2021) implications regarding the perks of using chatbots for producing progress
reports on building inspection, housekeeping, preventive maintenance and disaster prevention
through data analysis attained from chatbots are validated by the preliminary findings.

Furthermore, findings confirm that measures can be taken to address potential ethical
considerations, including data protection and security in the real world. For instance, Interviewee |-03
explained that there were no ethics-related issues or misalignment with GDPR, as they protect users'
confidentiality and privacy by collecting anonymous data and only collecting IP addresses, which are
deleted after 48 hours. Nevertheless, diverse perspectives must be incorporated in the design and
training of Al systems to ensure fairness. For example, obtaining user consent, implementing an
efficient cloud management system with high security, and conducting regular progress reviews
when both machines and humans are involved in decision-making are suggested as appropriate
measures to ensure ethical practice (Jia et al., 2021). It is also suggested that integrating a central Al
system across FM functions can ensure consistency, transparency and better oversight (Jia et al., 2021).
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The absence of standardised regulations governing Al adoption in FM, as highlighted by the
interviewees, necessitates organisations to develop bespoke systems that comply with existing
frameworks such as the GDPR and ISO standards (e.g., ISO 10016 FM). This approach resonates with
the perspectives of Abdelalim et al. (2025), IWFM (2017), RICS (2024a) and (2024b), who advocate for
the integration of Al within established quality management systems to ensure ethical compliance
and operational efficiency.

Interviewee 1-02's involvement with the Smart Building Council and the push towards standardisation
in smart buildings reflects a growing trend in FM to adopt standardised solutions. This movement is
corroborated by the work of Abdelalim et al. (2025), who emphasise the role of standardised
frameworks in facilitating the seamless integration of Al and digital twin technologies into BIM
systems, thereby enhancing predictive maintenance and operational efficiency.

Addressing ethical challenges in smart FM starts with equipping employees through targeted
training. Clear guidance on the responsible use of Al tools, like ChatGPT, helps staff understand what's
appropriate, particularly around data privacy and decision-making (Soulami et al., 2024). Robert et al.
(2020), in their study, point out the unfairness caused by rapidly deploying Al systems to manage
employees, utilising the organisational justice theory. It has been further explored that the complex
issues that arise, other than protecting employees’ privacy, such as determining autonomy in Al in
decision-making and the means of holding Al accountable. These aspects should be taken into
consideration when developing and modifying organisational structures, policies and norms.

Concerns in Al Ethics UL S

* Adopt GDPR & ISO Frameworks
» * Central Al systems across FM

* Regular audits and reviews

+  Employee training

* Informed user consent

* Data privacy and GDPR compliance
* Fairness in decision-making

* Accountability

*  Human vs Machine autonomy

Paradoxes and Challenges Advice to Practitioners

* Develop GDPR/ISO-aligned systems

»| * Provide clear Al guidelines

* Enhance digital literacy and
innovation culture

* Engage in industry standardisation

* Reluctance to adopt Al

* lack of standardised regulations
* Biasness in decision-making

* Transparency vs efficiency

Future Research Questions

* Standardising Al across FM
* Role of organisations in adoption
* Frameworks for ethical Al adoption

Figure 1 The framework for ethical Al adoption in FM. Source: Authors’ own work.

However, the cultural reluctance to adopt Al, as noted by all the interviewees, presents a significant
barrier. This sentiment is echoed in the literature, where organisational culture (even the culture in
the region/country) is identified as a critical factor influencing the successful implementation of Al
technologies. Addressing this requires not only policy development and stakeholder engagement but
also a joint effort to foster a culture that embraces technological innovation. Together, these steps
create a practical path for managing ethical risks while making the most of smart technologies
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(Zhang et al., 2022). Accordingly, the framework presented in Figure 1 has been developed to explain
ethical Al adoptionin FM. The framework will be further refined and validated through future research.

CONCLUSIONS

This study set out to explore whether Al applications compromise ethics and integrity in Facilities
Management, with a particular focus on current practices and perspectives within the UK context.
Based on a literature review and preliminary interview findings, the study identified that Al is
increasingly being integrated into several FM functions, including maintenance, energy
management, and workplace optimisation. While these applications offer numerous benefits, they
also present a range of ethical challenges.

The findings highlight issues such as data privacy, surveillance, algorithmic bias, and the lack of
transparency in Al decision-making are central to ethical concerns. However, the study also revealed
that these risks can be mitigated through appropriate governance measures. Aligning Al systems
with frameworks such as GDPR and ISO standards, offering staff training on responsible Al use, and
adopting transparent and inclusive design approaches emerged as key strategies for addressing
ethical challenges.

As a limitation, the findings presented in this study are based on only three expert interviews,
reflecting the challenges of data collection due to the limited availability of industry professionals and
the sensitivity of the topic. Nevertheless, the insights gained offer a valuable foundation for future
research by highlighting key ethical concerns and mitigation strategies in Al adoption within FM. The
planned case study is anticipated to provide more comprehensive and contextualised insights into
the practical implications of ethical Al integration, ultimately contributing to the development of
context-specific guidelines that support responsible and ethical Al practices in Facilities
Management.

Al DECLARATION

Language editing was carried out with Al-assisted tools to enhance readability and presentation,
without generating or modifying the scholarly content.

REFERENCES

Abdelalim, A. M., Essawy, A, Sherif, A,, Salem, M., Al-Adwani, M., & Abdullah, M. S. (2025). Optimizing
Facilities Management Through Artificial Intelligence and Digital Twin Technology in Mega-
Facilities. Sustainability, 17(5), 1826. Available at: https://doi.org/10.3390/su17051826

Albeshr, A. M., Alnajjar, F., Abdulmouti, H., & Mubin, O. (2024). Enhancing Service Management in
Industry 4.0: The Role of Al-Powered Chatbots. In 2024 Advances in Science and Engineering
Technology International Conferences (ASET) (pp. 1-5). IEEE. Available at:
https://doi.org/10.1109/ASET60340.2024.10708742

Alhaj, M. B, Liu, H., Abudayyeh, O., & Sulaiman, M. (2022). Development of a mobile application for
occupant-centric facility maintenance management. In 2022 IEEE World Al IoT Congress
(AlloT) (pp. 323-329). IEEE. Available at: https://doi.org/10.1109/AlloT54504.2022.9817248

Almeida, D., Shmarko, K., & Lomas, E. (2022). The ethics of facial recognition technologies,
surveillance, and accountability in an age of artificial intelligence: a comparative analysis of US,
EU, and UK regulatory frameworks. Al and Ethics, 2(3), 377-387. Available at:
https://doi.org/10.1007/s43681-021-00077-w

Assaf, S., Awada, M., & Srour, |. (2020). Data driven approach to forecast building occupant complaints.
In Construction Research Congress 2020 (pp. 172-180). Reston, VA: American Society of Civil
Engineers. Available at: https://ascelibrary.org/doi/abs/10.1061/9780784482865.019

Atkin, B., & Bildsten, L. (2017). A future for facility management. Construction Innovation, 17(2), 116-124.
Available at: https://doi.org/10.1108/CI-11-2016-0059

m239

= EUROFM

RESEARCH + BUSINESS « EDUCATION



B The 24 EuroFM Research Symposium Proceedings ®
1-2 December 2025 Trondheim, Norway B

Bouabdallaoui, Y., Lafhaj, Z., Yim, P., Ducoulombier, L., & Bennadji, B. (2021). Predictive maintenance in
building facilities: A machine learning-based approach. Sensors, 21(4), 1044. Available at:
https://doi.org/10.3390/s21041044

Chen, S., Ge, W, Liang, X,, Jin, X,, & Du, Z. (2024). Lifelong learning with deep conditional generative
replay for dynamic and adaptive modeling towards net zero emissions target in building
energy system. Applied Energy, 353,122189. Available at:
https://doi.org/10.1016/j.apenergy.2023.122189

Chen, K. L., & Tsai, M. H. (2021). Conversation-based information delivery method for facility
management. Sensors, 21(14), 4771. Available at: https://doi.org/10.3390/s21144771

Cheng, J. C. P,, Chen, W.,, Chen, K., & Wang, Q. (2020). Data-driven predictive maintenance planning
framework for MEP components based on BIM and |oT using machine learning algorithmes.
Automation in Construction, 112,103087. Available at:
https://doi.org/10.1016/j.autcon.2020.103087

Golkarfard, A., Sadeghmalakabadi, S., Talebian, S., Basirat, S., & Golchin, N. (2025). Ethical challenges of
Al integration in architecture and built environment. Current Opinion, 5(2), 1136-1147. Available
at: https://doi.org/101016/j.coviro.2025.02.010

Hosamo, H. H.,, Svennevig, P. R, Svidt, K, Han, D., & Nielsen, H. K. (2022). A Digital Twin predictive
maintenance framework of air handling units based on automatic fault detection and
diagnostics. Energy and Buildings, 261,111988. Available at:
https://doi.org/10.1016/j.enbuild.2022.111988

Hosamo, H., & Mazzetto, S. (2024). Performance Evaluation of Machine Learning Models for
Predicting Energy Consumption and Occupant Dissatisfaction in Buildings. Buildings, 15(1), 39.
Available at: https://doi.org/10.3390/buildings15010039

IWFM (2017). BIFM submission to the Call for Evidence on Artificial Intelligence. Institute of
Workplace and Facilities Management. (House of Lords Select Committee on Al). Available at:
https://mwww.iwfm.org.uk/static/72dd464d-b746-4e€59-ae23a8796fb459ba/IWFM-submission-
to-the-Parliamentary-inquiry-on-Artificial-Intelligence.pdf

Jia, W., Zhang, X,, & Song, W. (2021). Ensuring fairness in Al-driven space optimization: A conscious
effort to include diverse perspectives in design and training. Journal of Al Ethics, 12(4), 29-41.
Available at: https://doi.org/101007/s42326-021-00087-6

Liang, C.J, Le, T. H,, Ham, Y., Mantha, B. R., Cheng, M. H., & Lin, J. J. (2024). Ethics of artificial
intelligence and robotics in the architecture, engineering, and construction industry.
Automation in Construction, 162, 105369. Available at:
https://doi.org/10.1016/j.autcon.2024.105369

Marzouk, M., & Zaher, M. (2020). Artificial intelligence exploitation in facility management using deep
learning. Construction Innovation, 20(4), 609-624. Available at: https://doi.org/10.1108/CI-12-2019-
0138

Mehdi, M., Smith, S., & Lucas, P. (2021). The integration of Al in facility management: Enhancing
human capabilities rather than replacing workers. Journal of Facility Management, 24(6), 8-21.
Available at: https://doi.org/101108/JFM-04-2021-0043

Nolte, T., Finck, M., & Meding, K. (2025). Machine learners should acknowledge the legal implications
of large language models as personal data. arXiv preprint arXiv:2503.01630v2. Available at:
https://arxiv.org/abs/2503.01630v2

Quinello, R., & de Souza Nascimento, P. T. (2025). The use of artificial intelligence in facilities
management: Potential applications from systematic literature review. Artificial Intelligence
and Applications. Available at: https://doi.org/10.47852/bonviewAlA52023691

Rane, N. (2023). Role of ChatGPT and similar generative artificial intelligence (Al) in construction
industry. Available at: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4598258

RICS (2024a). Professional conduct and the responsible use of Al. Royal Institution of Chartered
Surveyors. Available at: https://www.rics.org/news-insights/wbef/professional-conduct-
responsible-use-ai

W240

= EUROFM

RESEARCH + BUSINESS « EDUCATION



B The 24 EuroFM Research Symposium Proceedings ®
1-2 December 2025 Trondheim, Norway B

RICS (2024b). What impact will Al have on facility management? Royal Institution of Chartered
Surveyors. Available at: https:/Awww.rics.org/news-insights/what-impact-will-ai-have-on-facility-
management

Robert, L. P., Pierce, C,, Marquis, L., Kim, S., & Alahmad, R. (2020). Designing fair Al for managing
employees in organizations: A review, critique, and design agenda. Human-Computer
Interaction, 35(5-6), 545-575. Available at: https://doi.org/10.1080/07370024.2020.1735391

Sampaio, P. R.,, Aguiar Costa, A., & Flores-Colen, I. (2022). A systematic review of artificial intelligence
applied to facility management in the building information modeling context and future
research directions. Buildings, 12(11), 1939. Available at: https://doi.org/10.3390/buildings12111939

Soulami, M., Benchekroun, S., & Galiulina, A. (2024). Exploring how Al adoption in the workplace
affects employees: A bibliometric and systematic review. Frontiers in Artificial Intelligence, 7,
1473872. Available at: https://doi.org/10.3389/frai.2024.1473872

Stahl, B. C., Antoniou, J., Ryan, M., Macnish, K., and Jiya, T. (2021). Organisational responses to the
ethical issues of artificial intelligence. Al & Society, 37, pp. 23-37. Available at:
https://doi.org/101007/s00146-021-01148-6

Stoilova, E. (2021). Al chatbots as a customer service and support tool. ROBONOMICS: The Journal of
the Automated Economy, 2, 21-21. Available at:
https://Mmww.journal.robonomics.science/index.php/ri/article/view/2

Vinnakota, S., Mohan, M. D,, Boda, J., Sekuini, J., Mustafa, M., & Madala, H. (2022). Leveraging artificial
intelligence in the hospitality industry: Opportunities and challenges. Asian Journal of Social
Science and Management Technology, 5(3), 201-261. Available at:
https://Aww.ajssmt.com/Papers/53201260.pdf

Zhang, F,, Chan, A. P, Darko, A., Chen, Z,, & Li, D. (2022). Integrated applications of building
information modeling and artificial intelligence techniques in the AEC/FM industry.
Automation in Construction, 139, 104289. Available at:
https://doi.org/10.1016/j.autcon.2022.104289

m241

= EUROFM

RESEARCH + BUSINESS « EDUCATION



	Binder1.pdf
	EuroFM Proceedings Cover

	proceedings_2025_final_final.pdf
	Alexander, R., Gallant, K. A., Litwiller, F., White, C., & Hamilton-Hinch, B. (2022). The go-along interview: A valuable tool for leisure research. Leisure Sciences, 42(1), 51-68. doi:10.1080/01490400.2019.1578708
	Anderson, J. (2004). Talking whilst walking: A geographical archaeology of knowledge. Area, 36 (3), 254–261. doi:10.1111/j.0004-0894.2004.00222.x
	Babapour Chafi, M., & Cobaleda Cordero, A. (2022). Methods for eliciting user experience insights in workplace studies: spatial walkthroughs, experience curve mapping and card sorting. Journal of Corporate Real Estate, 24(1), 4-20. doi:10.1108/JCRE-12...
	Bartlett, R., Koncul, A., Lid, I. M., George, E. O., & Haugen, I. (2023). Using walking/go along interviews with people in vulnerable situations: A synthesized review of the research literature. International Journal of Qualitative Methods, 22. doi:10...
	Bilsland, K., & Siebert, S. (2024). Walking interviews in organizational research. European Management Journal, 42(2), 161–172. doi:10.1016/j.emj.2023.04.008
	Brown, N. (2022). Scope and continuum of participatory research. International Journal of Research & Method in Education, 45(2), 200-211. doi:10.1080/1743727X.2021.1902980
	Buffey, A. J., Langley, C. K., Carson, B. P., Donnelly, A. E., & Salsberg, J. (2024). Participatory approaches in the context of research into workplace health promotion to improve physical activity levels and reduce sedentary behavior among office-ba...
	Butler, M., & Derrett, S. (2014). The walking interview: An ethnographic approach to understanding disability. The Internet Journal of Allied Health Sciences and Practice, 12(3), 6. doi:10.46743/1540-580X/2014.1491
	Carpiano, R. M. (2009). Come take a walk with me: The “Go-Along” interview as a novel method for studying the implications of place for health and well-being. Health & place, 15(1), 263-272. doi:10.1016/j.healthplace.2008.05.003
	Castrodale, M. A. (2018). Mobilizing dis/ability research: A critical discussion of qualitative go-along interviews in practice. Qualitative inquiry, 24(1), 45-55. doi:10.1177/1077800417727765
	Chang, J. S. (2017). The docent method: A grounded theory approach for researching place and health. Qualitative Health Research, 27(4), 609-619. doi:10.1177/1049732316667055
	Evans, J., & Jones, P. (2011). The walking interview: Methodology, mobility and place. Applied Geography, 31(2), 849–858. doi:10.1016/j.apgeog.2010.09.005
	Fathi, M. (2023). ‘City as Home’: Conducting walking interviews as biographical method with migrant men in Cork. Irish Journal of Sociology, 31(1), 82-100. doi:10.1177/07916035221133300
	Finlay, J. M., & Bowman, J. A. (2017). Geographies on the move: A practical and theoretical approach to the mobile interview. The Professional Geographer, 69(2), 263-274. doi:10.1080/00330124.2016.1229623
	Furlong, D. E., & Lester, J. N. (2023). Toward a practice of qualitative methodological literature reviewing. Qualitative Inquiry, 29(6), 669-677. doi:10.1177/10778004221131028
	Garcia, C. M., Eisenberg, M. E., Frerich, E. A., Lechner, K. E., & Lust, K. (2012). Conducting go-along interviews to understand context and promote health. Qualitative Health Research, 22(10), 1395-1403. doi:10.1177/1049732312452936
	IFMA  (2025, July 11). What is FM? https://www.ifma.org/
	Jones, P., Bunce, G., Evans, J., Gibbs, H., & Hein, J. R. (2008). Exploring space and place with walking interviews. Journal of Research Practice, 4(2), Retrieved from https://core.ac.uk/download/pdf/268476116.pdf
	Kusenbach, M. (2003). Street phenomenology: The go-along as ethnographic research tool. Ethnography, 4(3), 455-485. doi:10.1177/146613810343007
	Mahatody, T., Sagar, M., & Kolski, C. (2010). State of the art on the cognitive walkthrough method, its variants and evolutions. International Journal of Human–Computer Interaction, 26(8), 741-785. doi:10.1080/10447311003781409
	Marcotte, J., Grandisson, M., Milot, É., & Dupéré, S. (2022). The walking interview: A promising method for promoting the participation of autistic people in research projects. International Journal of Qualitative Methods, 21. doi:16094069221090065.
	Miaux, S., Drouin, L., Morency, P., Paquin, S., Gauvin, L., & Jacquemin, C. (2010). Making the narrative walk-in-real-time methodology relevant for public health intervention: Towards an integrative approach. Health & Place, 16(6), 1166-1173. doi:10.1...
	Rafiei, S., & Gifford, R. (2023). The meaning of the built environment: A comprehensive model based on users traversing their university campus. Journal of Environmental Psychology, 87, 101975.     doi:10.1016/j.jenvp.2023.101975
	Rasila, H.M., Rothe, P., & Nenonen, S. (2009). Workplace experience–a journey through a business park. Facilities, 27(13/14), 486-496. doi:10.1108/02632770910996333
	Reason, P., & Torbert, W. (2001). The action turn: Toward a transformational social science. Concepts and Transformation, 6(1), 1-37. doi:10.1075/cat.6.1.02rea
	Redlein, A. (2020). Modern facility and workplace management. Processes, implementation and digitalisation. Cham, Switzerland: Springer International. doi:10.1007/978-3-030-35314-8
	Schneid, I., & Raz, A. E. (2020). The mask of autism: Social camouflaging and impression management as coping/normalization from the perspectives of autistic adults. Social Science & Medicine, 248, 112826. doi:10.1016/j.socscimed.2020.112826
	Spreitzer, G., Bacevice, P., & Garrett, L. (2019). Workplace design, the physical environment, and human thriving at work. In Organizational behaviour and the physical environment (pp. 235-250). London: Routledge. doi:10.4324/9781315167237
	Tagliaro, C., Migliore, A., Mosca, E. I., & Capolongo, S. (2024). Room for diversity: a review of research and industry approaches to inclusive workplaces. Journal of Corporate Real Estate, 26(2), 131-152. doi:10.1108/JCRE-04-2023-0017
	Van Liempt, I., & Staring, R. (2023). Homemaking and places of restoration: Belonging within and beyond places assigned to Syrian refugees in the Netherlands. In Cities, Migration, and Governance (pp. 142-160). Routledge. doi:10.4324/9781003373933
	Vaughn, L. M., & Jacquez, F. (2020). Participatory research methods–choice points in the research process. Journal of Participatory Research Methods, 1(1). ​doi:​10.35844/​001c.13244
	Versey, H. S. (2022). Can mobile methods bridge psychology and place-based research? Qualitative Psychology, 9(2), 156-170. doi:10.1037/qup0000187
	Walshe, R., & Law, L. (2024). Doing research with busy people: Enacting rapid walking methodologies with teachers in a primary school. Cities, 145, 104707. doi:10.1016/j.cities.2023.104707
	Andrade, C. C., & Devlin, A. S. (2015). Stress reduction in the hospital room: Applying Ulrich’s theory of supportive design. Journal of Environmental Psychology, 41, 125–134.
	Andrade, C. C., Devlin, A. S., Pereira, C. R., & Lima, M. L. (2017). Do the hospital rooms make a difference for patients’ stress? A multilevel analysis of the role of perceived control, positive distraction, and social support. Journal of Environment...
	Böhme, G. (2013). The art of the stage set as a paradigm for an aesthetics of atmospheres. Ambiances, February 2013, 0–9. https://doi.org/10.4000/ambiances.315
	Chatterjee, A., & Vartanian, O. (2014). Neuroaesthetics. Trends in Cognitive Sciences, 18(7), 370–375. https://doi.org/10.1016/j.tics.2014.03.003
	Dijkstra, K. (2009). Understanding healing environments: Effects of physical environmental stimuli on patients’ health and well-being. https://doi.org/10.1177/193758671400800116
	Dijkstra, K., Pieterse, M. E., & Pruyn, A. (2008). Stress-reducing effects of indoor plants in the built healthcare environment: The mediating role of perceived attractiveness. Preventive Medicine, 47, 279–283. https://doi.org/10.1016/j.ypmed.2008.01.013
	Drahota, A., Ward, D., Mackenzie, H., Stores, R., Higgins, B., Gal, D., & Dean, T. P. (2012). Sensory environment on health-related outcomes of hospital patients. Cochrane Database of Systematic Reviews, 3, Art. No.: CD005315.
	Elf, M., Lipson-Smith, R., Kylén, M., Saa, J. P., Sturge, J., Miedema, E., Nordin, S., Bernhardt, J., & Anåker, A. (2024). A Systematic Review of Research Gaps in the Built Environment of Inpatient Healthcare Settings. Health Environments Research and...
	Elf, M., Nordin, S., Wijk, H., & Mckee, K. J. (2017). A systematic review of the psychometric properties of instruments for assessing the quality of the physical environment in healthcare. Journal of Advanced Nursing, 73(12), 2796–2816. https://doi.or...
	Evans, G.W., Mitchell McCoy, J. (1998). When buildings don’t work: The role of architecture in human health. Journal of Environmental Psychology, 18, 85–94.
	Harris, P. B., Ross, C., McBride, G., & Curtis, L. (2002). A place to heal: Environmental sources of satisfaction among hospital patients. Journal of Applied Social Psychology, 32(6), 1276–1299.
	Hesselink, G., Smits, M., Doedens, M., Nijenhuis, S. M. T., van Bavel, D., van Goor, H., & van de Belt, T. H. (2020). Environmental Needs, Barriers, and Facilitators for Optimal Healing in the Postoperative Process: A Qualitative Study of Patients’ Li...
	Holahan, C. (1972). Seating patterns and patient behavior in an experimental dayroom. Journal of Abnormal Psychology, 80(2), 115–124. https://doi.org/10.1037/h0033404
	House, J. S., Landis, K. R., & Umberson, D. (1988). Social relationships and health. Science, 241(4865), 540–545. https://doi.org/10.1126/science.3399889
	Kaplan, R., & Kaplan, S. (1989). The Experience of Nature: A Psychological Perspective. Cambridge University Press, 352. https://doi.org/10.1037/030621
	Kaplan, S. (1987). Aesthethics, affect, and cognition: Environmental preference from an evolutionary perspective. Environment and Behavior, 19(1), 3–32.
	Kaplan, S. (1995). The restorative benefits of nature: Toward an integrative framework. Journal of Environmental Psychology, 15(3), 169–182.
	Maben, J., Griffiths, P., Penfold, C., Simon, M., Anderson, J. E., Robert, G., Pizzo, E., Hughes, J., Murrells, T., & Barlow, J. (2016). One size fits all? Mixed methods evaluation of the impact of 100% single-room accommodation on staff and patient e...
	Mason, D. J. (2003). Family presence: Evidence versus tradition. American Journal of Critical Care, 12(3), 190–192.
	Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis: An expanded sourcebook. In Evaluation and Program Planning. Sage Publications. https://doi.org/10.1016/0149-7189(96)88232-2
	Mobach, M. P. (2007). A critical systems perspective on the design of organizational space. Systems Research and Behavioral Science, 24(1), 69–90. https://doi.org/10.1002/sres.788
	Nanda, U., Eisen, S., Zadeh, R. S., & Owen, D. (2011). Effect of visual art on patient anxiety and agitation in a mental health facility and implications for the business case. Journal of Psychiatric and Mental Health Nursing, 18(5), 386–393.
	Nash, D., O’Rourke, T., Memmott, P., & Haynes, M. (2021). Indigenous preferences for inpatient rooms in Australian hospitals: A mixed-methods study in cross-cultural design. Health Environments Research and Design Journal, 14(1), 174–189. https://doi....
	Park, M., & Giap, T. T. T. (2020). Patient and family engagement as a potential approach for improving patient safety: A systematic review. Journal of Advanced Nursing, 76(1), 62–80. https://doi.org/10.1111/jan.14227
	Steptoe, A., & Appels, A. (1989). Stress, personal control, and health. Wiley in association with the Commission of the European Communities.
	Stichler, J. F. (2001). Creating healing environments in critical care units. Critical Care Nursing Quarterly, 24(3), 1–20.
	Suess, C., & Mody, M. A. (2018). Hotel-like hospital rooms’ impact on patient well-being and willingness to pay: An examination using the theory of supportive design. International Journal of Contemporary Hospitality Management, 30(10), 3006–3025. htt...
	Tong, A., Sainsbury, P., & Craig, J. (2007). Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for interviews and focus groups. International Journal for Quality in Health Care, 19(6), 349–357. https://doi.org/10.10...
	Turner, R. J. (1981). Social support as a contingency in psychological well-being. Journal of Health and Social Behavior, 22(4), 357–367. http://www.jstor.org/stable/2136677
	Ulrich, R. (1981). Natural versus urban scenes some psychophysiological effects. Environment and Behavior, 13(5), 523–556.
	Ulrich, R. (1991). Effects of interior design on wellness: Theory and recent scientific research. Journal of Healthcare Interior Design, 97–109.
	Ulrich, R., Quan, X., Zimring, C., Joseph, A., & Choudhary, R. (2004). The role of the physical environment in the hospital of the 21st century: A once-in-a-lifetime opportunity.
	Ulrich, R., Zimring, C., Zhu, X., DuBose, J., Seo, H., Choi, Y., Quan, X., Joseph, A., Bosch, S., Ghannadian, J., & Herndon, M. (2008). A review of the research literature on evidence-based healthcare design. Health Environments Research & Design Jour...
	Walburn, J., Vedhara, K., Hankins, M., Rixon, L., & Weinman, J. (2009). Psychological stress and wound healing in humans: A systematic review and meta-analysis. Journal of Psychosomatic Research, 67(3), 253–271. https://doi.org/10.1016/j.jpsychores.20...
	Webb, T. L., Miles, E., & Sheeran, P. (2012). Dealing with feeling: A meta-analysis of the effectiveness of strategies derived from the process model of emotion regulation. Psychological Bulletin, 138(4), 775–808. https://doi.org/10.1037/a0027600
	Zijlstra, E. (2021). The impact of the hospital environment: Understanding the experience of the patient journey.
	Zijlstra, E., Hagedoorn, M., Krijnen, W. P., van der Schans, C. P., & Mobach, M. P. (2017). Motion nature projection reduces patient’s psycho-physiological anxiety during CT imaging. Journal of Environmental Psychology, 53, 168–176. https://doi.org/10...
	Zijlstra, E., Hagedoorn, M., Krijnen, W. P., van der Schans, C. P., & Mobach, M. P. (2023). Experiencing the physical and psychosocial aspects in a multi-bedded room in an oncology ward in the Netherlands before the COVID-19 pandemic. Facilities. http...
	Zijlstra, E., Hagedoorn, M., van der Schans, C. P., & Mobach, M. P. (2020). The experience of patients in an outpatient infusion center: A qualitative study. Facilities.
	Zijlstra, E., Van der Zwaag, B., Kullak, S., Rogers, A., Walker, D., Van Dellen, S., & Mobach, M. P. (2024). A randomized controlled trial of golden ratio, feng shui, and evidence based design in healthcare. PLoS ONE, 19(6), 1–17.
	Becker, F., Quinn, K.L., Rappaport, A.J. & Sims, W.R. (1994). Implementing Innovative Workplaces: Organizational Implications of Different Strategies. Workscape 21: The Ecology of New Ways of Working. Ithaca, NY: Cornell University International Workp...
	Benneworth, P. (2014). Decoding University Ideals by Reading Campuses Exploring Beyond the Democratic Mass University. In P.Temple (Ed.), The physical university: contours of space and place in higher education. (pp. 217-241). London and New York: Tay...
	Berthelsen, H., Muhonen, T. & Toivanen, S. (2018), “What happens to the physical and psychosocial work environment when activity-based offices are introduced into academia?”, Journal of corporate real estate. 20(4), pp.230–243. https://doi.org/10.1108...
	Blaikie, N. (2010). Designing Social Research - The Logic of Anticipation, 2nd edition. Cambridge: Polity Press.
	Boge, K., Temeljotov Salaj, A., Bjørberg, S. & Larssen, A. K. (2017), “Failing to plan– planning to fail How early phase planning can improve buildings’ lifetime value creation”, Facilities, 36(1/2), pp. 49-75. DOI 10.1108/F-03-2017-0039
	Breutner, N., & Roth, A. (2024). How Employees Perceive Planned Organizational Change: Insights from a Workspace Change Project in the German Insurance Industry. The Journal of Applied Behavioral Science, 0(0). https://doi.org/10.1177/00218863241290892
	Christersson, M. & Rothe, P. (2012). Impacts of organizational relocation: a conceptual framework. Journal of Corporate Real Estate, 14(4), pp. 226-243. http://dx.doi.org/10.1108/JCRE-12-2012-0030
	den Heijer, A. (2011). Managing the university campus - Information to support real estate decisions, Eburon Academic Publishers, Delft.
	Horelli, L., (2002). A Methodology of Participatory Planning. In R. Bechtel & A. Churchman (Eds.), Handbook of environmental psychology. (pp. 607-628). New York: Wiley.
	Häne, E., Monero Flores, V., Lange, S., Bébié Gut, P., Weber, C., & Windlinger Inversini, L. (2020). Office workplaces in universities and hospitals: Literature review. Switzerland: Institute of Facility Management, Zurich University of Applied Scienc...
	Indergård, K. & Hansen, G. K. (2024). The impact of workplace design on academic staff: a systematic literature review. Building Research & Information, pp.1-13. https://doi.org/10.1080/09613218.2024.2419868
	Marmot, A. (2014). Managing the Campus Facility Management and Design, the Student Experience and University Effectiveness. In P. Temple (Ed.), The physical university: Contours of space and place in higher education. (pp.58-71). London and New York: ...
	Marzban, S., Candido, C., Mackey, M., Engelen, L., Zhang, F. & Tjondronegoro, D. (2023). A review of research in activity-based working over the last ten years: lessons for the post-COVID workplace. Journal of Facilities Management, 21(3), pp.313-333.
	Nooij, B. van Teunenbroek, C., C., Teelken, C. & Veenswijk, M. (2023). Intended versus implemented workspace: a systematic literature review of the implementation of activity-based working in higher education. Facilities, 41(7/8), pp.526-544. https://...
	Petrulaitiene, V. & Jylhä, T. (2015). The perceived value of workplace concepts for organisations. Journal of Corporate Real Estate, 17(4), pp. 260-281. https://doi.org/10.1108/JCRE-06-2015-0014
	Sanders, E. & Stappers, P. (2008). Co-creation and the new landscapes of design. CoDesign: International Journal of CoCreation in Design and the Arts, 4(1), pp.5-18, DOI:10.1080/15710880701875068
	Skogland, M. & Hansen, G. (2017). Change your space, change your culture: exploring spatial change management strategies. Journal of Corporate Real Estate, 19(2), pp.95-110, https://doi.org/10.1108/JCRE-07-2016-0024
	Tienari, J., Aula, H-M., & Aarrevaara, T. (2016). Built to be excellent? The Aalto University merger in Finland. European Journal of Higher Education, 6(1), pp.25-40. DOI: 10.1080/21568235.2015.1099454
	Toivanen, S., Berthelsen, H., & Muhonen, T. (2023). Consequences of implementing activity-based flexible offices in academia: A follow-up study of perceived changes in the physical and psychosocial work environment after relocation. Facilities, 41(15/...
	Van Ree, H. J. (2002). The added value of office accommodation to organisational performance. Work Study, 51(7), pp. 357-363
	Voordt, T.v.d. & Jensen, P.A. (2023). The impact of healthy workplaces on employee satisfaction, productivity and costs. Journal of Corporate Real Estate, 25(1), pp.29-49. https://doi.org/10.1108/JCRE-03-2021-0012
	Wäistö, P., Ukko, J. & Rantala, T. (2024). Workspace in supporting strategy implementation – a study of 25 knowledge-intensive organisations. Facilities, 42(15/16), pp. 53-69. https://doi.org/10.1108/F-07-2023-0060
	Yin, R. K. (2014), Case study research: design and methods, Fifth edition, SAGE, Thousand Oaks, CA.
	Bitner, M. J. (1992). Servicescapes: The impact of physical surroundings on customers and employees. Journal of Marketing, 56(2), 57–71.
	Boyce, P. R. (2014). Human Factors In Lighting. CRC Press.
	Brink, H. W., Loomans, M. G. L. C., Mobach, M. P., & Kort, H. S. M. (2021). Classrooms' indoor environmental conditions affecting the academic achievement of students and teachers in higher education: A systematic literature review. Indoor Air, 31(2),...
	Brink, H. W., Loomans, M. G. L. C., Mobach, M. P., & Kort, H. S. M. (2022). A systematic approach to quantify the influence of indoor environmental parameters on students’ academic performance. Indoor Air, 32(10), e13116. https://doi.org/10.1111/ina.1...
	Brink, H. W., Krijnen, W. P., Loomans, M. G. L. C., Mobach, M. P., & Kort, H. S. M. (2023). Positive effects of indoor environmental conditions on students and their performance in higher education classrooms: A between-groups experiment. Science of t...
	Du, B., Tandoc, M. C., Mack, M. L., & Siegel, J. A. (2020). Indoor CO2 concentrations and cognitive function: A critical review. Indoor Air, 30(6), 1067–1082. 10.1111/ina.12706
	Frontczak, M., & Wargocki, P. (2011). Literature survey on how different factors influence human comfort in indoor environments. Building and Environment, 46(4), 922–937. https://doi.org/10.1016/j.buildenv.2010.10.021
	Gentile, N., Goven, T., Laike, T., & Sjoberg, K. (2018). A field study of fluorescent and LED classroom lighting. Lighting Research & Technology, 50(4), 631–650. https://doi.org/10.1177/1477153516675911
	Granito, V. J., & Santana, M. E. (2016). Psychology of learning spaces: Impact on teaching and learning. Journal of Learning Spaces, 5(1). https://doi.org/https://doi.org/10.1037/e623792013-001
	Jamaludin, N. M., Mahyuddin, N., & Akashah, F. W. (2016). Assessment of Indoor Environmental Quality (IEQ): Students Well-Being in University Classroom with the Application of Landscaping. MATEC Web Conf., 66 https://doi.org/10.1051/matecconf/20166600...
	Jiang, J. T., & Yang, C. Z. (2011). Investigation of the subjective evaluation of indoor illumination level on perceived air quality. Paper presented at the 7th International Symposium on Heating, Ventilating and Air Conditioning, Proceedings of ISHVA...
	Kim, J., & de Dear, R. (2012). Nonlinear relationships between individual IEQ factors and overall workspace satisfaction. Building and Environment, 49, 33–40. https://doi.org/10.1016/j.buildenv.2011.09.022
	Lee, M. C., Mui, K. W., Wong, L. T., Chan, W. Y., Lee, E. W. M., & Cheung, C. T. (2012). Student learning performance and indoor environmental quality (IEQ) in air-conditioned university teaching rooms. Building and Environment, 49(1), 238–244. https:...
	McDonald, D. D., Wiczorek, M., & Walker, C. (2004). Factors affecting learning during health education sessions. Clinical Nursing Research, 13(2), 156–167. https://doi.org/https://doi.org/10.1177/1054773803261113
	Mishra, A. K., Derks, M. T. H., Kooi, L., Loomans, M. G. L. C., & Kort, H. S. M. (2017). Analysing thermal comfort perception of students through the class hour, during heating season, in a university classroom. Building and Environment, 125(11), 464–...
	Norbäck, D., Nordström, K., & Zhao, Z. (2013). Carbon dioxide (CO2) demand-controlled ventilation in university computer classrooms and possible effects on headache, fatigue and perceived indoor environment: an intervention study. International Archiv...
	Pittana, I., Morandi, F., Cappelletti, F., & Gasparella, A. (2022). Investigating the quality of the correlation between indoor environmental factors and human perception. Paper presented at the International High Performance Buildings Conference
	RVO. (2021). Programma van Eisen Frisse Scholen 2021. Utrecht: Rijksdienst voor Ondernemend Nederland. https://www.rvo.nl/sites/default/files/2021/06/PvE-Frisse-Scholen-2021.pdf
	Shelton, J. T., Elliott, E. M., Eaves, S. D., & Exner, A. L. (2009). The distracting effects of a ringing cell phone: An investigation of the laboratory and the classroom setting. Journal of Environmental Psychology, 29(4), 513–521. https://doi.org/ht...
	Stroop, J. R. (1935). Studies of interference in serial verbal reactions. Journal of Experimental Psychology, 18(6), 643.
	Tanabe, S., & Nishihara, N. (2004). Productivity and fatigue. Indoor Air, 14, 126–133. https://doi.org/https://doi.org/10.1111/j.1600-0668.2004.00281.x
	Torresin, S., Pernigotto, G., Cappelletti, F., & Gasparella, A. (2018). Combined effects of environmental factors on human perception and objective performance: A review of experimental laboratory works. Indoor Air, 28(4), 525–538. https://doi.org/10....
	Van Duijnhoven, J. &., Aarts, M. P. J., Van den Heuvel, E. R. &., & Kort, H. S. M. (2021). The identification of variables influencing personal lighting conditions of office workers. Lighting Research & Technology, 53(6), 527–541. https://doi.org/10.1...
	Wargocki, P., & Wyon, D. P. (2017). Ten questions concerning thermal and indoor air quality effects on the performance of office work and schoolwork. Building and Environment, 112, 359–366. 10.1016/j.buildenv.2016.11.020
	Xiong, L., Huang, X., Li, J., Mao, P., Wang, X., Wang, R., & Tang, M. (2018). Impact of Indoor Physical Environment on Learning Efficiency in Different Types of Tasks: A 3 x 4 x 3 Full Factorial Design Analysis. International Journal of Environmental ...
	Yan, Y. H., Guan, Y., & Tang, G. L. (2012). Experimental Research of Visual Performance with Differenet Optical Spectrum Light Sources. Advanced Materials Research, 433-440, 6375–6383. https://doi.org/10.4028/www.scientific.net/AMR.433-440.6375
	Yang, D., & Mak, C. M. (2020). Relationships between indoor environmental quality and environmental factors in university classrooms. Building and Environment, 186, 107331.
	Yohai, V. J., Stahel, W. A., & Zamar, R. H.A Procedure for Robust Estimation and Inference in Linear Regression. Paper presented at the Directions in Robust Statistics and Diagnostics. the IMA Volumes in Mathematics and its Applications, 365–374. http...
	Atkin, B., & Brooks, A. (2021). Total Facility Management. (Fifth ed.) Wiley-Blackwell, Oxford.
	Appel-Meulenbroek, R., Kemperman, A., van de Water, A., Weijs Perrée, M. and Verhaegh, J. (2022), “How to attract employees back to the office? A stated choice study on hybrid working preferences”, Journal of Environmental Psychology, Vol 81, pp 1-12,...
	Bennis, W. & Orel, M. (2025). Four models of the coworking concept to facilitate remote higher education. Facilities.  Vol. 43 (7-8) pp 426–443.  https://doi.org/10.1108/F-02-2024-0031
	Bertz, J.,  Quinn, M.  &  Burns, J.  (2024) Public service management reform: an institutional work and collective framing approach. Public Management Review Vol 26:11, pp3151-3175. https://doi.org/10.1080/14719037.2022.2097301
	Gunduz, M. & Maki, O. (2024). Evaluating the Performance of Campus Facility Management through Structural Equation Modelling Based on Key Performance Indicators. Journal of Management in Engineering. 40.  http://dx.doi.org/10.1061/JMENEA.MEENG-5641
	den Heijer, A. (2012). Managing the university campus: Exploring models for the future and supporting today’s decisions. https://doi.org/10.1787/5K9B950GH2XX-EN
	Einola, K.A,  Remes, L. & Dooley, K. (2024). How can facilities management benefit from offices becoming more user-centred?. Facilities Vol 42 (15-16) pp17–29. https://doi.org/10.1108/F01-2023-0003
	Haugen, T., Sæbøe, O.E. & Foss, M. (2020). Eiendomsforvaltning/ Facility Management.  Fagbokforlaget, Bergen ISBN: 9788245033021
	Hou, H.(C). (2025). Investigating the impact of spaces design on user satisfaction in university libraries: a case study , Facilities, Vol. 43 (7-8) pp571–593 https://doi.org/10.1108/F-01-20240010
	IFMA (2022) What is facility management? available at: www.imfa.org/about/what-is-fm/
	Indergård, K. (2025). The affordances of the academic workplace: an empirical study of academic staff experiences with different office designs", Facilities, Vol. 43 (7-8) pp444–460. https://doi.org/10.1108/F-03-2024-0034
	ISO 41011 2017 Facility Management Vocabulary
	Le, H. N., Nham Sy, T. K., Nguyen, Q., Ta, N. B. ., & Tran, P. N. (2024). BIM Related Technology Enabled Facility Management for Buildings: Challenges and Potential Research Directions.  International Journal of Sustainable Construction Engineering an...
	Lindkvist, C., Nenonen, S., & Weber, C. (2025). Guest editorial: Higher education: academic spaces for working and learning in the COVID-19 legacy. Facilities, Vol. 43(7/8),pp 419-425. https://doi.org/10.1108/F-05-2025-166
	Lundgren, R., Kyrö, R., Toivonen, S., & Tähtinen, L. (2024). Enabling circular futures of workspaces through facility management: a back casting approach. In Proceedings of the 23rd EuroFM Research Symposium, 10-11 June 2024, London, United Kingdom pp...
	Martinez, L., Klitou, T., Olschewski, D., Melero, P. & Fokaides, P. (2025). Advancing Building Intelligence: Developing and Implementing Standardized Smart Readiness Indicator (SRI) Onsite Audit Procedure. Energy. https://doi.org/316. 134538. 10.1016/...
	Mintzberg, H., Ahlstrand, B. &  Lampell, J. (2005). Strategy Bites Back. Prentice Hall.
	Migliore, A. (2025). Here, there and everywhere: hybrid multilocational work and academics’ outcomes, Facilities, Vol.  43 (7-8) pp 461–488.https://doi.org/10.1108/F-032024-0047
	Nenonen , S , Lavy , S , Graça , M , Crepaldi , R and Sandström , N. (2023 )  Future of the Facilities Management profession , IOP Conference Series: Earth and Environmental Science , vol. 1176 , no. 1 , 012008 . https://doi.org/10.1088/1755-1315/1176...
	Obuobisa-Darko, T. (2025). Exploration of university students’ experiences with social connectedness in digital space in hybrid teaching and learning environment, the role of lecturers Facilities, Vol.  43 (7-8) pp 503–531. https://doi.org/10.1108/F-0...
	Sun, Z., Sierra, F. & Booth, C.A.(2025)  Investigating the common practice of higher education institutions’ facility management. Infrastructure Asset Management 1 June 2025; Vol 12 (2) pp 73–81. https://doi.org/10.1680/jinam.22.00036
	Sykäri, M.M., Nikander, S. & Nurmi, N. (2025). Optimizing the social workplace through consent-based decision-making: developing shared workplace guidelines for university support services during relocation", Facilities, Vol. 43 (7-8) pp 489–502. http...
	Toprakli, A.Y. and Satir, M.S. (2025). Shared learning spaces and social connectivity: a facility management perspective on hybrid learning environments. Facilities, Vol.  43 (7-8) pp 550–570. https://doi.org/10.1108/F-03-2024-0050
	Wheele, T., Lindkvist, C., Weber, C., Windlinger, L. and Haugen T. (2025). We are learning the hybrid communication culture: Curating atmosphere for student social connectedness in a hybrid university learning environment in Facilities, Vol.  43 (7-8)...
	Aparecido D., A. & Kannebley Jr., S. (2021). Scientific productivity and patenting at the laboratory level: An analysis of Brazilian public research laboratories. Economics of Innovation and New Technology, 30(4), 335-355. https://doi.org/110.1080/104...
	Ayi, H.-R. & Hon, C.-Y. (2018). Safety culture and safety compliance in academic laboratories: A Canadian perspective. Journal of Chemical Health and Safety. 25. https://doi.org/10.1016/j.jchas.2018.05.002
	Berberi, A., Beaudoin, C., McPhee, C., Guay, J., Bronson, K., & Nguyen, V. M. (2023). Enablers, barriers, and future considerations for living lab effectiveness in environmental and agricultural sustainability transitions: a review of studies evaluati...
	Bland, C. J., & Ruffin IV, M. T. (1992).  Characteristics of a productive research environment: literature review. Academic Medicine 67(6) pp 385-397. https://doi.org/10.1097/00001888-199206000-00010
	Borda, A. Carusi, A. & Reimer, T. (2010). Virtual Research Environment Collaborative Landscape Study. A JISC funded project. Bristol: JISC.
	Dahuri, M., Che-Ani, A., Johar, S., Talib, O., Mokhatar, S., Wahab,M. and Shamsuddin, M. (2025). Optimizing maintenance budget allocation in higher educational institutions: a systematic review of building condition assessment and service quality. Jou...
	Engels, F., Wentland, A. & Pfotenhauer, S.M. (2019). Testing future societies? Developing a framework for test beds and living labs as instruments of innovation governance, Research Policy, Volume 48, Issue 9,pp.  1-11. https://doi.org/10.1016/j.respo...
	Freese, T., Elzinga, N., Heinemann, M., Lerch, M.M. & Feringa, B.L. (2024). The relevance of sustainable laboratory practices. RSC Sustainability, 18;2(5):1300-1336. https://doi.org/10.1039/d4su00056k
	Hakala, J. (2009). Socialization of junior researchers in new academic research environments: two case studies from Finland.  Studies in Higher Education, 34(5), pp. 501–516. https://doi.org/10.1080/03075070802597119
	Kluge, S. (2000). Empirically Grounded Construction of Types and Typologies in Qualitative Social Research. Forum Qualitative Sozialforschung Forum: Qualitative Social Research, 1(1). https://doi.org/10.17169/fqs-1.1.1124
	Larédo, P. & Mustar, P. (2000).  Laboratory Activity Profiles: An Exploratory Approach. Scientometrics, 47, pp. 515–539 . https://doi.org/10.1023/A:1005671901143
	Ménard, A.D. & Trant, J.F. (2020). A review and critique of academic lab safety research. Nature Chemistry 12, pp. 17–25. https://doi.org/10.1038/s41557-019-0375-x
	McCrory, G., Holmén, J., Schäpke, N. &  Holmberg, J.  (2022). Sustainability-oriented labs in transitions: An empirically grounded typology. Environmental Innovation and Societal Transitions, 43: pp. 99-117. http://dx.doi.org/10.1016/j.eist.2022.03.004
	Migliore, A., Tagliaro, C., Schaumann, D. & Hua, Y. (2024). University Hubs: Hybrid Spaces Between Campus, Work, and Social Spaces. In: Mariotti, I., Tomaz, E., Micek, G., Méndez-Ortega, C. (eds) Evolution of New Working Spaces. SpringerBriefs in Appl...
	Prince, D. & Kannebley Jr., S.  & Borges, R. (2018). Scientific production and its collective determinants: an econometric analysis for the Brazilian Research Labs. Science and Public Policy. 45. https://doi.org/10.1093/scipol/scx090
	Rihm, S. D., Tan, Y. R., Ang, W., Hofmeister, M., Deng, X., Laksana, M. T., Quek, H., Bai, J., Pascazio, L., Siong, S.C., Akroyd, J., Mosbach, S. & Kraft, M. (2024). The digital lab manager: Automating research support. SLAS technology, 29(3), 100135....
	Robertson, J., & Blackler, G. (2006). Students’ experiences of learning in a research environment. Higher Education Research & Development, 25(3), pp. 215–229. https://doi.org/10.1080/07294360600792889
	Santos, J., V., Ramos, L. & Mallari, M. (2025). Assessment of Facility Management Performance: A Basis for Digitalizing Reporting Systems in Educational Institutions. Journal of Interdisciplinary Perspectives. 3. 14-21. https://doi.org/10.69569/jip.20...
	Turpen, P.B., Hockberger, P.E., Meyn, S.M., Nicklin, C., Tabarini, D. & Auger, J.A. (2016). Metrics for Success: Strategies for Enabling Core Facility Performance and Assessing Outcomes.  Journal of Biomolecular Techniques 27(1):25-39. https://doi.org...
	Wei, C. (2020). Research on university laboratory management and maintenance framework based on computer aided technology. Microprocessors and Microsystems. https://doi.org/10.1016/j.micpro.2020.103617
	Whicher, A. (2021). Evolution of policy labs and use of design for policy in UK government. Policy Design and Practice, 4(2), pp. 252-270. https://doi.org/10.1080/25741292.2021.1883834
	Wu, T.C., Liu, C.W. & Lu, M.C. (2007).  Safety climate in university and college laboratories: impact of organizational and individual factors. Journal of Safety Res. 2007;38(1):91-102. https://doi.org/j.jsr.2007.01.003
	Yläoutinen, J., Peltoniemi, S., & Nenonen, S. (2015). Shared use of research laboratories Changing spatial concepts: A Case Study in a Finnish Biomedical Organization. In Conference on Research on Health Care Architecture: ARCH 14 Conference Proceedin...
	Atkinson, J. (2019). Collaboration by academic libraries: What are the benefits, what are the constraints, and what do you need to do to be successful? New Review of Academic Librarianship, 25(1), 1–7. https://doi.org/10.1080/13614533.2019.1575016
	Atuase, D., Maluleka, J., & Ayensu, E. (2024). Towards equitable access: Improving library services for distance learning students. Libri, 74(3), 243–254. https://doi.org/10.1515/libri-2023-0094
	Atuase, D., &  Maluleka, J. R. (2025). Breaking barriers: Collaboration as a catalyst for accessing distance library services. New Review of Academic Librarianship, 1–17. https://doi.org/10.1080/13614533.2025.2466515
	Brinkø, R., Nielsen, S. B., & Meel, J. van. (2015). Access over ownership – a typology of shared space. Facilities, 33(11/12), 736–751. https://doi.org/10.1108/F-11-2014-0094
	Brinkø, R. (2016). Realising the potential of shared space in facilities management [PhD Thesis, Danmarks Tekniske Universitet (DTU)]. https://findit.dtu.dk/en/catalog/58f7ddea5010df512d29ecb1
	Brinkø, R., Meel, J. van, & Nielsen, S. B. (2014). The Shared Building Portfolio: An exploration and typology. Proceedings of CIB Facilities Management Conference 2014, 154–165. https://backend.orbit.dtu.dk/ws/portalfiles/portal/98697105/CIB_FM_2014_P...
	Cox, A. (2022). Factors Shaping Future Use and Design of Academic Library Space. New Review of Academic Librarianship, 29(1), 33–50. https://doi.org/10.1080/13614533.2022.2039244
	Cox, J. (2020). The higher education environment driving academic library strategy: A political, economic, social and technological (PEST) analysis. The Journal of Academic Librarianship. 47. 102219. 10.1016/j.acalib.2020.102219.
	Curtis, S. K., & Mont, O. (2020). Sharing economy business models for sustainability. Journal of Cleaner Production, 266, 121519. https://doi.org/10.1016/j.jclepro.2020.121519
	Curvelo, M. F. & den Heijer, A. (2011). International overview of the University Library as a central facility, report, RE&H Department, TU Delft, https://www.researchgate.net/publication/320347473_International_overview_of_the_University_Library_as_a...
	Francart, N., Höjer, M., Mjörnell, K., Orahim, A. S., Platten, J. von, & Malmqvist, T. (2020). Sharing indoor space: Stakeholders’ perspectives and energy metrics. Buildings & Cities, 1(1). 70-85. https://doi.org/10.5334/bc.34
	Kyrö, R., & Lundgren, R. (2024). Sharing Business Models in Urban Development: Case Embassy of Sharing, Sweden. 30th Annual Pacific Rim Real Estate Society Conference, PRRES 2024. https://www.prres.org/conference-2024#1351
	Leung, T. N., Chiu, D. K. W., Ho, K. K. W., & Luk, C. K. L. (2021). User perceptions, academic library usage and social capital: A correlation analysis under COVID-19 after library renovation. Library Hi Tech, 40(2), 304–322. https://doi.org/10.1108/L...
	Munster, I., Harrington, E., & Negro, T. (2017). It’s fun to partner: Expanding the library collaborations. Library Leadership & Management, 31(3), 1–18.  https://doi.org./10.5860/llm.v31i3.7242.
	Ninnemann, K., Liedtke, B., Den Heijer, A., Gothe, K., Loidl-Reisch, C., Author, Nestler, J., Tieva, Å. & Wallenborg,C. (2020). Hybrid Environments for Universities. Waxmann. https://doi.org/10.31244/ 978383099179
	ODonnell, P., & Anderson, L. (2021). The University Library: Places for Possibility. New Review of Academic Librarianship, 28(3), 232–255. https://doi.org/10.1080/13614533.2021.1906718
	Poutanen, J. & Nenonen, S.  (2024). Shared Use of Academic Workspaces. Proceedings of the 4th Transdisciplinary Workplace Research (TWR) Conference. 214-226. https://twr2024.org/wp-content/uploads/2024/09/Proceedings-Final.pdf
	Ranjbari, M., Morales-Alonso, G., & Carrasco-Gallego, R. (2018). Conceptualizing the Sharing Economy through Presenting a Comprehensive Framework. Sustainability, 10(7), Article 7. https://doi.org/10.3390/su10072336
	Sankari, I. (2019). Co-working space as workplace. Doctoral dissertation, Aalto University. https://aaltodoc.aalto.fi/server/api/core/bitstreams/c97126ba-40dc-4f0e-b3c5-6e7a6aab5f2e/content
	Aksoy, C.G., Barrero, J.M., Bloom, N., Davis, S.J., Dolls, M., & Zarate, P. (2022). Working from Home Around the World. Brookings Papers on Economic Activity, 2022(2), 281-360. https://dx.doi.org/10.1353/eca.2022.a901274.
	Appel-Meulenbroek, R., Kemperman, A., van de Water, A., Weijs-Perrée, M. & Verhaegh, J. (2022). How to attract employees back to the office? A stated choice study on hybrid working preferences. Journal of Environmental Psychology, 81, https://doi.org/...
	Brunia, S., De Been, I. & van der Voordt, T.J.M. (2016). Accommodating new ways of working: lessons from best practices and worst cases. Journal of Corporate Real Estate, Vol. 18 No. 1, pp. 30-47. https://doi.org/10.1108/JCRE-10-2015-0028
	Clementine, C. & Qutieshat, A. (2025). The Impact of Remote Work on Building Effective Teams: Exploring the Challenges of Fostering Team Cohesion in Remote Work Environments, A brief review of literature. International Journal of Advanced Business Stu...
	Danielsson, C. B. & Bodin, L. (2009), “Difference in satisfaction with office environment among employees in different office types”, Journal of Architectural and Planning Research, Vol. 26 No. 3, pp.241–257.
	Haapakangas, A., Hirvonen, S., Airaksinen, J., Tulenheimo-Eklund, E. & Ruohomäki, V. (2025), "Workplace experiences as push and pull factors – How are perceived office conditions associated with teleworking preferences?", Journal of Corporate Real Est...
	Hassel (2022). The Magnetic Workplace, 2022 Workplace Futures Survey, Hassell, October 2022. Retrieved from https://go.hassellstudio.com/Magnetic-Workplace-2022-Futures-Survey-Report
	Indergård, K. and Hansen, G. K. (2024), “The impact of workplace design on academic staff: a systematic literature review”, Building Research & Information, pp.1-13. https://doi.org/10.1080/09613218.2024.2419868
	Lin, Y., Frey, C.B. & Wu, L. Remote collaboration fuses fewer breakthrough ideas. Nature 623, 987–991 (2023). https://doi-org.libproxy.tuni.fi/10.1038/s41586-023-06767-1
	Ninnemann, K., Schneidt, J., Dehmel, C. & Ringeisen, T. (2024). Team rules matter: Workplace preferences for team-based knowledge work in hybrid settings. Proceedings of the 4th Transdisciplinary Workplace Research (TWR) Conference, 4th – 7th Septembe...
	van den Boogert, P-F., Appel Meulenbroek, R., Bergefurt, L. & Kemperman, A. (2024). How different workplace settings at the office and at home support work activities, task profiles and productivity. Proceedings of the 4th Transdisciplinary Workplace ...
	Voordt, T.v.d. & Jensen, P.A. (2023), "The impact of healthy workplaces on employee satisfaction, productivity and costs", Journal of Corporate Real Estate, Vol. 25 No. 1, pp. 29-49. https://doi.org/10.1108/JCRE-03-2021-0012
	Vartiainen, M.A. & Vanharanta, O. (2023). Hybrid work: Definition, origins, debates, and outlook (Technical Report WPEF23002, European Foundation for the Improvement of Living and Working Conditions). https://dx.doi.org/10.13140/RG.2.2.12847.71844
	Veles, N., Graham, C., & Ovaska, C. (2023). University professional staff roles, identities, and spaces of interaction: systematic review of literature published in 2000–2020. Policy Reviews in Higher Education, 7(2), 127–168. https://doi.org/10.1080/...
	Zike, J., & Illingworth, S. (2023). ‘I have struggled’: how individual identities impacted staff working experiences in higher education during COVID-19. Perspectives: Policy and Practice in Higher Education, 28(3), 121–131. https://doi.org/10.1080/13...
	Abildgaard, J. S., Hasson, H., von Thiele Schwarz, U., Løvseth, L. T., Ala-Laurinaho, A., & Nielsen, K.  (2020). Forms of participation: The development and application of a conceptual model of  participation in work environment interventions. Economi...
	Adikesavan, M. A., & Ramasubramanian, L. (2023). Facilitating hotdesking in a hybrid campus  environment: lessons from the hotdesking experiences of doctoral students in a US public  university. Journal of Corporate Real Estate 25(2), 101-117.
	Appel-Meulenbroek, R., Le Blanc, P., & de Kort, Y. (2019). Person–environment fit: Optimizing the  physical work environment. Organizational behaviour and the physical environment, 251-267.
	Appel-Meulenbroek, R., Voordt, T. V. D., Aussems, R., Arentze, T., & Le Blanc, P. (2020). Impact of  activity-based workplaces on burnout and engagement dimensions. Journal of Corporate Real Estate, 22(4), 279-296.
	Baranski, E., Lindberg, C., Gilligan, B., Fisher, J.M., Canada, K., Heerwagen, J., Kampschroer, K.,  Sternberg, E. and Mehl, M.R. (2023). Personality, workstation type, task focus, and happiness  in the workplace. Journal of Research in Personality 10...
	Barton, G., & Le, A. H. (2023). The importance of aesthetics in workplace environments: an  investigation into employees’ satisfaction, feelings of safety and comfort in a university.  Facilities 41(13/14), 957-969. Blachowski, J., Hajnrych, M., Tryba...
	Christersson, M., Heywood, C., & Rothe, P. (2017). Social impacts of a short-distance relocation  process and new ways of working. Journal of Corporate Real Estate 19(4), 265-284.
	Despenic, M., Chraibi, S., Lashina, T., & Rosemann, A. (2017). Lighting preference profiles of users in an  open office environment. Building and Environment 116, 89-107.
	Ding, S. (2008). Users' privacy preferences in open plan offices. Facilities 26(9/10), 401-417.
	Dong, R.K., Li, X. & Hernan, B.R. (2023). Psychological safety and psychosocial safety climate in  workplace: A bibliometric analysis and systematic review towards a research agenda. Journal  of Safety Research 91, 1-19.
	Ellis, R. A., & Goodyear, P. (2016). Models of learning space: Integrating research on space, place and  learning in higher education. Review of Education 4(2), 149-191.
	Eraslan, E., Güneşli, İ. & Khatib, W. (2020). The evaluation of appropriate office layout design with  MCDM techniques. SN Applied Sciences 2 (388). https://doi.org/10.1007/s42452-020-2181-x
	Gratton, L. (2021). Four principles to ensure hybrid work is productive work. MIT Sloan Management  Review 62, 11A–16A
	Gregory, J. (2003). Scandinavian approaches to participatory design. International Journal of  Engineering Education 19(1), 62-74.
	Harrison, A. and Hutton, L. (2014). Design for the Changing Educational Landscape – Space, Place and  the Future of Learning. London and New York: Routledge Taylor and Francis Group.
	Hills, R., & Levy, D. (2014). Workspace design and fit-out: what knowledge workers value. Property Management  32(5), 415-432.
	Hopkins, J., & Bardoel, A. (2023). The future is hybrid: how organisations are designing and supporting sustainable hybrid work models in post-pandemic Australia. Sustainability 15(4), 3086.
	Humphry, S., Adie, L., Maxwell, C., & Sappl, S. (2023). Using pairwise comparison and ordered  exemplars as a basis for a novel method of standard setting in narrative writing. In Frontiers in  Education (Vol. 8, p. 1183695). Frontiers Media SA.
	Indergård, K., & Hansen, G. K. (2025). The impact of workplace design on academic staff: a systematic  literature review. Building Research & Information, 53(4), 479-491.
	Khoshabi P., Nejati E., Ahmadi S.F., Chegini, A., Makui, A. & Ghousi, R. (2020) Developing a  MultiCriteria Decision Making approach to compare types of classroom furniture considering  mismatches for anthropometric measures of university students. PL...
	Kou, G., Ergu, D., Lin, C., & Chen, Y. (2016). Pairwise comparison matrix in multiple criteria decision  making. Technological and economic development of economy 22(5), 738-765.
	Krajˇcík, M., Schmidt, D.A. & Baráth, M. (2023). Hybrid Work Model: An Approach to Work–Life  Flexibility in a Changing Environment. Administrative Sciences 13, 150.
	Lefdal, E.M. (2023). User participation in the planning of Art and crafts studios in new school buildings in Norway. Acta Didactica 17(3). DOI: https://doi.org/10.5617/adno.9271
	Michaelson, G., & Hardin, M. (2010). Pairwise comparisons. In Encyclopedia of research design (Vol. 0,  pp. 985-989). SAGE Publications, Inc., https://doi.org/10.4135/9781412961288.n298 Migliore, A.,
	Tagliaro, C., Schaumann, D., & Hua, Y. (2024). University hubs: Hybrid spaces between campus,  work, and social spaces. In Evolution of new working spaces: Changing nature and geographies  (pp. 47-58). Cham: Springer Nature Switzerland.
	Nielsen, K. & Randall, R. (2012). The importance of employee participation and perceptions of changes  in procedures in a teamworking intervention. Work Stress 26(2), 91-111.
	Nooij, B., van Teunenbroek, C., Teelken, C., & Veenswijk, M. (2023). Intended versus implemented  workspace: a systematic literature review of the implementation of activity-based working in  higher education. Facilities 41(7/8), 526-544.
	Rolfö, L. V. (2018). Relocation to an activity-based flexible office–Design processes and outcomes.  Applied ergonomics 73, 141-150.
	Samson, D. (2013). From the ivory tower to activity based workspaces. International Journal of  Information and Education Technology 3(6), 624.
	Sanders, E. B. N., & Stappers, P. J. (2008). Co-creation and the new landscapes of design. Co-design  4(1), 5-18.
	Sandström, N. (2020). From Needs to Deeds: User experience informing pedagogical and sustainable  campus development. Doctoral dissertation. Helsinki Studies in Education 82. University of Helsinki: Unigrafia.
	Schuller, S., Appel-Meulenbroek, R., Bergefurt, L., Arkesteijn, M., & den Heijer, A. (2025). Spatial  challenges of hybrid work: an exploration of Dutch university campuses. Facilities.
	Taylor, A. (1993). How schools are redesigning their space. Educational Leadership 51(1), 36–41.
	Temple, P. (2008). Learning spaces in higher education: An under-researched topic. London Review of  Education 6(3).
	Van Der Voordt, T., Anker Jensen, P., Gerard Hoendervanger, J., & Bergsma, F. (2016). Value Adding  Management (VAM) of buildings and facility services in four steps. Corporate Real Estate  Journal, 6(1), 42-56.
	Van Marrewijk, A., & Van den Ende, L. (2018). Changing academic work places: the introduction of  open-plan offices in universities. Journal of Organizational Change Management 31(5), 1119- 1137.
	Weber, C., & Gatersleben, B. (2022). Office relocation: changes in privacy fit, satisfaction and fatigue.  Journal of Corporate Real Estate 24(1), 21-39.
	Wilhoit, E., Gettings, P., Malik, P., Hearit, L. and Buzzanell, P. (2016). STEM faculty response to  proposed workspace changes. Journal of Organizational Change Management 29, 804-815.
	Beckers, R., & Van der Voordt, T. (2013). Facilitating New Ways of Learning in Dutch Higher Education. International Journal of Facilities Management. In Conference Papers of the 12th EuroFM Research Symposium, 25-35.
	Creswell, J. W., & Creswell, J. D. (2018). Research Design: Qualitative, Quantitative, and Mixed Methods Approaches. Sage publications.
	Den Heijer, A. C. (2011). Managing the University Campus: Information to Support Real Estate Decisions. PhD dissertation. Eburon: TU Delft.
	Dufva, M., & Rekola, S. (2023). Megatrendit 2023. Ymmärrystä yllätysten aikaan. SITRAN selvityksiä 224. Retrieved from: https://www.sitra.fi/julkaisut/megatrendit-2023/
	EY. (2020). Are You Reframing Your Future or Is the Future Reframing You? Understanding Megatrends Will Help You See Opportunities Where Others Don’t. Megatrends 2020 and Beyond. EYQ 3rd edition. Retrieved from:  https://eyfinancialservicesthoughtgall...
	Fullfabric. (2023). 8 Trends Shaping the Future of Education. Retrieved from: https://www.fullfabric.com/articles/8-trends-shaping-the-future-of-education
	Gibler, K. M., & Lindholm, A. L. (2012). A Test of Corporate Real Estate Strategies and Operating Decisions in Support of Core Business Strategies. Journal of Property Research, 29(1), 25-48. https://doi.org/10.1080/09599916.2011.608470
	Gil, E., Mor, Y., Dimitriadis, Y., & Köppe, C. (Eds.). (2022). Hybrid Learning Spaces. Berlin: Springer.
	Goodyear, P. (2020). Design and Co-Configuration for Hybrid Learning: Theorising the Practices of Learning Space Design. British Journal of Educational Technology, 51(4), 1045-1060. https://doi.org/10.1111/bjet.12925
	Jansz, S. N., Van Dijk, T., & Mobach, M. P. (2021). Facilitating Campus Interactions – Critical Success Factors According to University Facility Directors. Facilities, 39(9/10), 585-600. https://doi.org/10.1108/F-03-2020-0031
	Jensen, P.A., & Van der Voordt, T. (2017). Facilities Management and Corporate Real Estate Management as Value Drivers. Oxon: Routledge.
	JLL. Jones Lang LaSalle. (2022). How Educational Real Estate Is Evolving. Article. Retrieved from: https://www.jll-mena.com/en/trends-and-insights/cities/how-the-educational-real-estate-is-evolving
	Kok, H. B., Mobach, M. P., & Omta, S.W.F. (2013). Gaps in Perceived Quality of Facility Services Between Stakeholders in the Built Learning Environment. In Conference Papers of the 12th EuroFM Research Symposium, 57.
	Lamb, J., & Carvalho, L. (2024). Postdigital Learning Spaces: Towards Convivial, Equitable, and Sustainable Spaces for Learning. Springer Nature.
	Lindholm, A. L., Gibler, K., & Leväinen, K. (2006). Modeling the Value-Adding Attributes of Real Estate to the Wealth Maximization of the Firm. Journal of Real Estate Research, 28(4), 445-476. http://doi.org/10.1080/10835547.2006.12091187
	McKinsey & Company. (2022). How Technology Is Shaping Learning in Higher Education. Article. Retrieved from: https://www.mckinsey.com/industries/education/our-insights/how-technology-is-shaping-learning-in-higher-education/
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