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ABSTRACT

Prolonged online collaboration decreases employee productivity. Furthermore, the initial productivity
gains from telecommuting are lost over time, and teams see their efficiency and effectiveness decline
even with sustained remote collaboration.

The current study evaluates the underlying pains and gains of prolonged remote collaboration. In
addition, information from relevant studies like behavioural science and new technologies are explored.
Based on interviews, observation and co-creation, opportunities are listed to inspire and provide
direction for innovation in a hybrid work environment.
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1 INTRODUCTION
The prolonged period of enforced lockdown is, for site-independent collaboration, a unique research
experiment from which much can be learned [1,2].

Therefore, the question remains: Are all these obstacles going to be eliminated in the near
or distant future? Several technical geniuses (Cisco Webex, UGent, Zoom, etc.) are
already taking up the challenge of transmitting non-verbal communication through the
virtual world.

Organizations and developers face the challenge: "How
can a new generation of remote online collaboration tools
integrate new technologies and functionalities to reverse
the declining productivity curve of long-term remote work
and restore social cohesion within remote teams?"
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2 STATE OF THE ART
Teleworking has been increasing for a long time and has been part of the strategy of many companies
to optimize work-life balance and office layout. However, no one suspected that the COVID pandemic
would so quickly and abruptly revolutionize remote working. And yet, today, companies worldwide are
facing the challenge of permanently integrating and properly organizing remote collaboration. Those
who make a strong commitment to integrate this way of working will gain competitive advantage [3].
As a matter of fact, trends predict that the workplace will no longer be either physical or digital. The
need for an integration of online and physical world is stronger than ever [4-8].
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2.1 Promising new technologies open new possibilities
Disruptive innovation requires a creative process and an open mind for new technologies and their
possible applications: artificial intelligence (AI), deep learning, natural language processing (NLP),
machine body language recognition, sentiment analysis, holograms, virtual reality (VR), augmented
reality (AR), ... open up unknown possibilities.
Yet, there are still a lot of opportunities waiting to be explored by designers who think in an
interdisciplinary way, who discover new application domains for innovative technologies and who
search for solutions based on a well-understood view of the problem and an open and broad perspective
of what is happening in these new fields. Desk research and expert interviews helped define the
possibilities of these technologies for future innovation [9-16].

AI is already being used in several areas and all indications are
that AI meeting room systems will be available in the near
future. AI offers many perspectives to make virtual
collaboration more efficient, productive and pleasant.

Of course, the question arises to what extent technology can
perceive non-verbal communication. Natural language
processing is a research field within Artificial Intelligence and
can translate human speech into meaning.

Holoportation allows mixed-reality devices (including the
Hololens) to see 3D projections of people in other locations. It is
even possible to communicate with each other just as they
communicate in the same physical space. However, it is only an
approximation of reality and still quite expensive. Experts still
envisage private use of this technology in the near future.

2.2 The importance of behavioural psychology
Astrid Groenewegen (2020) argues that team behaviour is the single most important parameter that
directly influences and determines whether a team makes it or not and this is independent of the team’s
location. Therefore, the emerging behaviours during remote working were examined and the pains and
gains involved carefully analysed. It is very important to realize that employees do not engage
themselves purely for the work itself. People use the work context to fulfil certain personal needs.
Ideally, future designs will help fulfil these needs [2].
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It is clear that people strive for social achievement and social connectedness. However, these desires are
impossible to fulfil without social interaction. Additionally, social well-being appears to be highly
dependent on personality factors. Research points to the importance of understanding the nuances
associated with different personalities to fulfil the individual needs of employees as an organization. It
is the interaction between environmental factors and personality traits that contribute mainly to people's
productivity and well-being [17-19].
3 RESEARCH METHODS
The purpose of the study is
to discover the common
practices and the obstacles
people encounter in the dayto-day remote collaboration
practice and to gain insight
into the underlying needs
people experience when
working remotely.
We firstly performed in-depth qualitative research using close observation and structured in-depth
interviews to detect the common practices and the obstacles people encounter in a daily practice. Also,
to gain a broader insight into the underlying needs that people experience when working remotely. The
diversity of respondents ensures that not only the needs and obstacles of only one specific discipline are
magnified, but also the universal deeper insights into experiences of distance working.
Several themes were questioned, for example: personal experiences, concentration level, working with
digital tools and software, contact with colleagues, motivation, mental well-being, and more.
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3.1 Results of in-depth interviews and observations
The visualization below shows an overview of the results divided into respectively the functional
experiences and the social aspects. Six out of nine interviews were completely transcribed and coded in
Nvivo. The large numbers in the figures indicate the number of topic citation. The small numbers
indicate in how many of the interviews this topic was addressed by the respondent himself. For example:
at least 30 times in 6 out of 6 interviews respondents mention the lack of human interaction.
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3.2 Clear findings from the field research
Even though people have been forced to work remotely for months, the observations make it clear that
they still have not mastered the basics of online collaboration. In every co-creation session, echoes occur
because of too many active microphones. In addition, countless times people report that the quality of
the meeting is not good, then rather consider that they better turn off the video for reduced bandwidth.
People are also reluctant or even downright unwilling to use new technologies.
Finally, it is notable that participants are very demanding and expect that every online session will run
smoothly while in practice technical problems are unfortunately unavoidable.
To conclude, the in-depth user analysis provides numerous insights on the concrete perceived
advantages and disadvantages of remote collaboration. The identified pain points of online collaboration
can be divided into two major themes, each covering specific design challenges:

4 RELEVANCE FOR PRACTITIONERS AND DESIGN TEAMS
Based on prior research, three relevant design challenges were defined. Two of these challenges relate
to the theme of social well-being. Our research reveals that the lack of social contact, informal
conversations and non-verbal information are the most important problems.
If one wants to design for a positive impact related to hybrid working, these challenges are a starting
point to make a difference.
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4.1 Improvements for online collaboration
Co-creation sessions with remote workers were conducted to validate the most common desires. This
has resulted in a clear definition of some social shortcomings and needs for remote collaboration.

This is a meeting you had not
planned, and you do not know
in advance with whom. It is
important that such meetings
are completely non-committal.
The resulting conversation is
mainly informal and is sincere,
inspiring, refreshing, ...

Human contact is strong during
shared breaks. Being able to
blow off steam together creates
connection and a relaxing
feeling.
A joint break should be as
spontaneous as on the work
floor: there should be no rules,
no obligations but it should
have a loose - relaxing
atmosphere.

After a meeting, workshop, etc.
time for "after" chats should be
offered. A formal meeting in the
virtual world often ends abruptly.
After-briefings should encourage
the
exchange
of
informal
information.
In
addition,
before-and-after
conversations should take their
place as the transitional phase
between work and private life that
commuting entails in physical work
contexts.

Online communication for a social context must be clearly
different from formal conversations such as meetings. Therefore,
another zoom-call using the same computer screen in the same
room will not suffice. In addition, this communication must be
(almost) instinctive.

4.2 Suggested design approach
In our design process, we approached the problem with a product-service system design. This consists
of a physical product that allows spontaneous encounters, encourages joint breaks, and feels relaxing.
By using tangible interaction and a separate device, this feels more accessible to make contact, and the
feeling of being able to disturb their colleague for social contact disappears.
The second part consists of a service with similar support for remote team building. On the other hand,
services, closely integrated with the product, for the onboarding of new employees. The figure below is
a schematic representation of this design.
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5 CONCLUSIONS
We can conclude that there are several opportunities to optimize and enrich the hybrid workplace.
Among other things, it is clear that emerging new technologies can play a major role. It is therefore
crucial to closely monitor the evolution of these applications in innovation processes. In addition, it is
notable that the social context and personal needs are crucial. Therefore, it should be the main focus to
be addressed in the design process. Finally, under no circumstances should a future design adversely
affect the jobs to be done. On the contrary, innovative processes must contribute to achieving these
deeper motivations.
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