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Abstract. With advances in the development of intelligent environments (IEs) 
social scientists and ethicists have begun to gauge the social impact of the diverse 
emerging technology assemblages and to work with developers and stakeholders in 
order to improve design and deployment of such technologies. Research conducted 
to better understand specific socio-technical settings faces multiple challenges due 
to the complexity of most scenarios, making it imperative to approach the attempt 
of understanding IEs both from multi-disciplinary perspectives and to include 
practitioners and managers of IEs. In this paper we introduce our framework for 
setting up a competence center (CC) for defining and managing socio-ethical 
challenges of intelligent working environments (IWEs). We detail practical steps to 
successfully build a CC in order to allow other research projects to adopt some of 
these steps or the whole framework to positively anticipate and manage socio-
ethical challenges of IWEs. 

1 Introduction and Problem Setting 

Currently numerous research projects are being conducted in the field of Information 
and Communication Technology (ICT) in order to develop environments which can 
record, analyse and handle ambient data from diverse sources and which are intended 
to meet the needs of their users automatically, in due time, and in a personalized and 
intelligent manner [3, 12]. These efforts are expected to radically transform our 
perception of reality and the organization of our everyday life [7], including the 
organization of work. In particular, intelligent environments (IEs) may be used by 
companies for managerial purposes providing accurate, real-time information. IEs can 
be integrated into workplaces to measure and improve employees’ working 
conditions, well-being and performance, and, last but not least, to optimize the 
organizations’ productivity.  

Studies related to new intelligent working environments (IWEs) have focused on 
technical difficulties [14], or on the implications of ubiquitous computing for 
knowledge management [11]. Scholars have sketched scenarios of the future 
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workplace [2], have conducted studies on the acceptance of IWEs [13], and have 
highlighted possible organizational issues [1]. The specific question of the ethical and 
human resource (HR) management issues raised by IEs in the workplace has not yet 
been explored. This gap is all the more striking since the first applications related to 
the workplace are arriving on the market1. Yet, neither employees nor (HR) managers 
seem to be sufficiently aware of the radical changes that are occurring and of their 
own role in the implementation of these developments. Furthermore, the socio-
political impact of these new technologies and questions of whether and how to adapt 
legal frameworks to the development of IWEs are starting to be assessed. An 
interdisciplinary examination of these issues with scholars and professionals is urgent 
if we want to anticipate, support and frame the technological developments to come. 

2 General Objectives and Expected Outcomes 

With the perspective outlined in the previous section in mind, we have started a 
project with the following aims: 

• The exploration of the socio-ethical and HR issues raised by the arrival of IEs in 
the workplace; 

• The raising of awareness in (HR) managers and designers of work environments 
with respect to IWE challenges, and; 

• The elaboration of tools intended to help (HR) managers to take part in the 
developments in an active and constructive manner. 

In the short term we expect to develop recommendations to (HR) managers and 
environment designers with regards to developing strategies and measures for 
organizations to meet the ethical and HR challenges of IWEs. We also seek the 
integration of findings into graduate and postgraduate teaching programs in order to raise 
awareness in engineering and management students of the challenges they will face. In 
the long term we aim to develop further interdisciplinary projects related to the design of 
IWEs and to support the elaboration of recommendations for political authorities.  

3 Methodology 

Defining challenges of IWEs requires thinking about how such a definition process 
can be accomplished. In the following section we first show the methodological 
challenges we faced in our project, then present building a competence center (CC) as 
a solution to these challenges, and finally explain the main steps completed since the 
project was initiated at the end of 20112.  

                                                           
1 See for example the 3D job interviews simulator developed by the Centre de réalité virtuelle 

de Clermont-Ferrand and the consulting company Athalia (www.aprv.eu) or the intelligent 
fireman hood developed by the firm Bodysens (www.bodysens.com). 

2 The project was initiated by Céline Ehrwein Nihan from of the Human Resources and 
Management Unit of the University of Applied Sciences in Business and Engineering Vaud 
(HEIG-VD) and Bernard Baertschi of the Institute for Biomedical Ethics of the University of 
Geneva. 
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3.1 Requirements and Challenges 

Deployment of an Interdisciplinary Perspective 

Often the decision to implement IWEs in companies is in the hands of top 
management and HR departments. However, IWEs do not solely concern (HR) 
managers. The rise of ubiquitous computing in the workplace implies a wide variety 
of stakeholders (certainly managers, but also workers, engineers, designers, etc.), who 
make sense of technologies from various viewpoints and who pursue different – and 
sometimes conflicting – interests [8, 10]. Furthermore, many ethical and legal issues, 
such as power balance, patent law, the right to privacy, accountability, etc., which 
come into play with IWEs [1, 5, 9], put at stake socio-ethical regulations and 
axiological frameworks that go far beyond companies. Finally, the development of 
IWEs involves fundamental cultural as well as anthropological changes [4, 7]. In 
other words, the settings of IWEs are complex: they raise managerial, 
epistemological, socio-technical and socio-ethical challenges. Handling the 
complexity of these challenges should neither be bound by disciplinary concerns nor 
be assumed solely on the level of individual actors’ personal ethical obligations. This 
implies an interdisciplinary perspective and a shared responsibility. Our intention is 
to make such an interdisciplinary exchange possible and to support (HR) managers 
and environment designers to face future challenges. 

Development of Cross-Institutional Collaborations 

One of the risks related to research of future IWE developments lies in the emergence 
of a gap between scholarly reflections and the needs and expectations of companies 
and professionals [10]. This gap may compromise the relevance of research 
initiatives. Therefore it is essential to ensure a dissemination of research results in 
academic communities as well as amongst professionals in order to facilitate 
comprehension and implementation of our work. Bridging the gap between 
researchers and practitioners is all the more important as many IWE applications are 
only now emerging. Both practitioners’ and developers’ perspectives are required to 
anticipate new challenges. Thus, to prevent the risk of being cut off from professional 
realities and practices we maintain a strong connection with companies and (HR) 
managers. 

Setting of a Common Research Structure 

Interdisciplinary work and cross-institutional collaborations are daring undertakings. 
There is a risk of profound epistemological misunderstandings amongst scholars with 
different backgrounds as well as of misunderstandings between academics and 
practitioners. Therefore the setting of a common structure for the research is 
essential. Institutionalised long term relations among both scholars and professionals 
need to be established. It is also necessary to develop a shared methodology to 
guarantee and improve the focus of the research group in the long term. Facing these 
challenges we decided to work, towards building a CC, based in Switzerland but with 
an international outlook.  
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3.2 Building a Competence Center 

The CC includes researchers and practitioners from various fields and disciplines and 
is intended to enhance the quality, visibility and accessibility of the project and its 
results. In the following section we outline our framework for building a CC by 
detailing the individual steps taken. 

Steps Taken to Ensure an Interdisciplinary Perspective  

One of the first steps was to gather scholars from different academic fields who were 
experienced and interested in intelligent technologies and who represented a variety of 
renowned research centers and university departments3. We recruited specialists who 
between them covered a wide range of fields, among them anthropology of technology; 
biotechnology and nanotechnology; corporate and HR management; bioethics, social 
ethics and ethics of politics; patents and new technology law; sociology of work; and 
science and technology studies. We then established a scientific and organisational 
committee at the core of the CC to be in charge of the direction and implementation of 
the project. The composition of the committee met the demands of interdisciplinarity. 

Steps Taken to Ensure Cross-Institutional Collaborations  

In June 2012, the Human Resources and Management Unit of the HEIG-VD, which 
first launched the project, was invited by the Association for Human Resources 
Management (HR-Vaud) for a conference on the theme of smart technologies4. This 
meeting allowed for an assessment of the relevance of the topics for professionals [6]. 
A partnership was concluded between HR-Vaud and the project committee. Two HR 
managers actively participate in the research project and the association supports the 
dissemination of project results among professionals.  

With the aim of an expansion of the project to a broader societal horizon two 
centers for technology assessment (TA-Swiss in Switzerland and Rathenau Institute in 
the Netherlands) specialized in public participation methods and in the elaboration of 
recommendations for political authorities were invited to join the research group.  

At the present time discussions for an implementation test in a company are ongoing, 
which involve the project committee, the HR department of a multinational company and 
two research centres developing IE applications. We expect these discussions to offer a 
common case study application, also intended to focus the research. 

Steps Taken to Ensure the Setting of a Common Research Structure 

The time frame of the project was set as a three year period at the end of which the 
CC will be fully operational. To ensure the collaboration of people with different 
academic backgrounds and perspectives through a focused structure we combined 
three different methods of collaboration: 

                                                           
3 For example, Institute for Social Sciences of the University of Lausanne, Institute for 

Information and Communication Technologies of the HEIG-VD, etc. 
4 A short version of this conference contribution was also presented in October 2012 at the 

Swiss Exposition for Human Resource Management: www.salon-rh.ch 
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• Interdisciplinary workshops (1-2 days every 5 months) to establish the framework 
and the main lines of the research; 

• Individual work to allow each scholar to deepen specific problems and to conduct 
field investigations; 

• Discussions with (HR) managers to guarantee the integration of practitioners’ 
needs and expectations throughout the process. 

The workshops were carefully prepared (establishment of a program, clear cut 
objectives and instructions) by the committee members and participants were 
requested to submit work in advance as a basis for the discussion. One or two 
participants would also be invited to present a paper related to their individual 
research in order to gain momentum for the discussion. Each workshop resulted in a 
report. During the workshops the committee members would pay particular attention 
to the interdisciplinarity of the discussion (e.g. speaking slots), the achievements of 
the pre-defined objectives and the integration of the points of agreement/disagreement 
in the workshop reports. 

In addition, an on-line platform was created to allow the project members to share 
information required for the research. This platform is being used as support for a 
project database. 

4 First General Outcomes and Steps to Take in the Future 

4.1 First General Outcomes 

The research group met twice during the first half of 2012 to assess the relevance of 
the research topic, to define general objectives and to determine the common 
methodology. In addition to the points mentioned above (see 3.2), the first main 
outcomes are: 

• Elaboration of a common definition of IWEs5; 
• Clarification of the degree of involvement in the project realisation for each group 

member; 
• Establishment of a list of research interests studied in the project; 
• Establishment of criteria for the selection of applications to be studied in 

interdisciplinary research; 
• Selection of two applications representative of IWEs and their related ethical and 

managerial issues6.  

With regards to the success of the measures taken to ensure an interdisciplinary 
perspective and cross-institutional collaboration we found the workshops with their 
specific aim of allowing all present viewpoints to be heard to be the most effective 

                                                           
5 The definition which has been elaborated is: “Working environments fitted with ubiquitous 

computing system(s), often imperceptibly, which records, integrates, correlates and analyzes 
ambient data from diverse sources and is intended to meet the needs of the stakeholders 
automatically, in due time and in a personalized and intelligent manner.” 

6 The selected applications relate to health care management and to clothing with sensors. 
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tool in facilitating a collaboration between people who may not normally have 
interacted with each other. Translating the workshop discussions into results became 
possible through the mix of individual, small-group and large-group activities. 
However, we find room for improvement in this translation process: In hindsight we 
think we may have underestimated the necessity of keeping questions more closed 
and result-oriented rather than open and explorative. The latter, while necessary in 
early phases of the project, can later on lead to questions being raised repeatedly and 
to continued discussions of the mode of discussion. Therefore, we are aiming to keep 
an even closer eye on carefully defining the intended results of every activity to 
ensure measureable progress with the project.    

4.2 Main Steps to Take in the Future 

While the project is still in its first stages, we intend to pursue it through further 
organization of workshops, individual work and discussions between scholars and 
(HR) managers. These are expected to result in an interdisciplinary definition and 
analysis of a) global socio-ethical issues of IWEs, b) ethical issues for (HR) managers 
and IWE designers in particular and, c) HR management issues, all indispensable 
prerequisites to the development of relevant recommendations to (HR) managers and 
IWEs designers. Having developed these recommendations, the CC will be in a 
position to establish a roadmap for the development of further projects. For example, 
we plan the organization of a civic forum on IWEs in order to support the elaboration 
of recommendations to political authorities. 

5 Conclusion 

In this paper we have shown how we are building a CC to engender interdisciplinarity, 
cross-institutional collaboration and a common research structure in order to facilitate 
timely and relevant research of the socio-ethical issues that (HR) managers and designers 
face with regards to IWEs. We have introduced the framework that facilitates the 
research. Our aim in this is to allow other projects to implement our framework, or parts 
of it, in order to include an exploration of socio-ethical issues in their own projects.  
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