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A growing amount of displays and media surfaces are being incorporated into 
our built environment and architecture. In the discourse, there is a need for 
more collaboration between different stakeholders in the construction process 
in order to understand how to create more attractive media surface offerings 
for the construction and real estate sector. 

This thesis looked at interactive media surfaces in the context of elevators, 
which is a research area not yet covered in the current literature. The thesis 
studied the feelings and attitudes towards the discourse through thematic 
interviews with different stakeholders, and three user tests with different 
kinds of interactive media surfaces in an elevator context. The stakeholder 
interviews revolved around three strong development directions in the con-
struction and real estate sector, sustainability, smartness and experience. The 

interviews shed some light on the boundary conditions that interactive media 
surfaces have to fit into to be more attractive from a business perspective. The 
user tests created an understanding of how users feel when using interactive 
media surfaces in an elevator context.

The interviews revealed that the stakeholders valued noncommercial instal-
lations that fit well into the architectural surroundings. Showing measurable 
benefits either through financial gains or through a measurable increase in 
occupant wellbeing was also seen as a strong incentive for wider adoption. The 
user tests revealed that in an elevator context, simple, slow, and predictable 
animations seem to produce the most pleasant user experience. The experi-
ence was often described as calming. Interactive elements were not received 
well in the user tests.

Based on the findings, suggestions regarding different elements of media sur-
faces were made. Further research and prototyping was recommended with 
media surfaces utilizing unobstructive, nature-related animated content, in a 
real-world context. Through these measures, the discourse around interactive 
media surfaces can be developed in a direction that is beneficial both for the 
users and the construction and real estate sector.
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GLOSSARY

Construction and Real Estate Sector - A collective term used in this thesis 
for the industry of planning, financing, delivering and maintaining buildings. 
Also encompasses areas such as marketing, selling, renting and management 
of properties.

Human-Building Interaction (HBI) - An area of study around new forms 
of interactivity of human experiences with, and within, built environments 
(Alavi, 2017).

Media Architecture - An extension of architecture, which considers the 
fusion of digital information with the built environment (Wiethoff & 
Hußmann, 2017).

Media Surface - A collective term used in this thesis for displaying technol-
ogies and dynamic lighting effects used in media architecture. Other terms 
used for similar artefacts are for instance; media facade, massive media, and 
large projection.

Smart Building - Buildings that are able to autonomously adapt themselves 
through adjusting building systems. Aiming for energy efficiency, building 
longevity, and comfort and satisfaction (Buckman et al., 2014). 

Sustainable Development - Humans co-existing with the biosphere in a 
way that meets the needs of current generations without compromising the 
ability of future generations to meet their own needs (UNECE, 1987).
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1

BACKGROUND

This chapter presents the topic and structure of the thesis, as well 
as why the selected scope is relevant. The role of the InSCOPE 
research project in which the thesis was written is looked at. The 
research questions and framework for the research is defined 
and the overarching methodology for the research is covered.
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1.1 INTRODUCTION

The International Design Business Management program aims to bridge the 
gap between business, technology and design. Interactive media surfaces have 
suffered from a lack of understanding between these different perspectives. 
This thesis utilizes qualitative research methods familiar from the realm of 
design, to contribute to the building of the bridge when it comes to interac-
tive media surfaces. Parties in the construction and real estate sector should 
understand the true potential of interactive media surfaces, and feel that they 
add value to their projects. The designers of interactive media surfaces should 
understand both the fears and the ambitions of the users which will come in 
contact with the interactive media surface on a daily basis, and the realities 
that emerge when working with the construction and real estate sector.

In this thesis the interactive media surfaces are mainly studied for an elevator 
context. Literature reviews are carried out to form a knowledge base for the 
main development directions in the construction and real estate sector, and 
the research already conducted around interactive media surfaces. Different 
stakeholders from the construction and real estate sectore are then interviewed 
regarding their views on the development directions as well as their under-
standing around interactive media surfaces. Three different user tests are car-
ried out to strengthen the understanding of users’ feelings and reactions when 
using interactive media surfaces in an elevator context. Based on the findings 
from the interviews and user tests, suggestions for further development are 
made, which take into consideration both the needed value propositions for 
the development directions in the construction and real estate sector, and the  
holistic experience of the user.

1.2 INSCOPE RESEARCH PROJECT

The research in the thesis was conducted as part of an EU-funded research 
project called InSCOPE, where several different European companies stud-
ied the possibilities of using printed electronics in their products and services. 
The role of the research group in which the thesis was conducted, was to 
look at the suitability of printed electronics for interactive media surfaces, 
and the user experience regarding interactive media surfaces. The scope of this 
thesis is concentrated on studying the stakeholders perspective on interactive 
media surfaces, and look at how they compare with the user perspectives. 
The suggestions of the thesis are my personal views on needed development 
directions for interactive media surfaces based on the research conducted as a 
part of the InSCOPE project. 

The findings of the research, which partly overlaps with the thesis, have been 
reported to the InSCOPE project in an unpublished report ( Jacobson et al., 
2019). Additionally, an article by Jacobson (2019) that has not been published 
yet due to delays caused by COVID-19, refers to user test 3 of this thesis in 
discussing the use of experts by experience as contributors to research and 
development in a corporate context.
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1.3 RESEARCH GAP

While some research has gone into interactive media surfaces and their pro-
duction, none of the studies have been done in a very confined space. When 
an elevator is being used as the carrier of a media surface, the context changes 
significantly compared to the context in most of the studies that have been 
conducted. Referring to the work done by Dalsgaard and Halskov (2010) that 
found that the socio-demographic characteristics and the feeling of safety are 
important factors when looking at user engagement with interactive media 
surfaces, both of these qualities become very different when moving from an 
open space into an elevator which can even be experienced as claustrophobic 
(Rousi, 2013).  Additionally, a lack of stakeholder input from the construction 
and real estate sector has been identified around the discourse of  media sur-
faces, which often results in sceptical attitudes and badly implemented media 
surfaces (Wouters, 2016).

There is also a larger debate around the implementation of technology into 
the built environment within the construction and real estate sector, but it 
has been tackled mostly from the perspective of smart buildings. There the 
discussion revolves around sensors and sustainability measures, but the inter-
play between said aspects and interactive media surfaces is lacking in research. 
As our built environment is getting evermore connected to technology and 
our main interaction method with the technology is through some form of a 
digital display, the relationship between different kinds of media surfaces, the 
built environment, and the users reactions to these need to be studied further.

Following the definition of an objective for the research, a research question or 
hypothesis can be defined. Since the research of this thesis will revolve mostly 
around qualitative methods, formulating research questions are more suitable 
(Muratovski, 2016). Hypothesis are more effective in forms of experimental 
research. The following set of research questions was formed to initiate the 
research section of the thesis. 

1.4 RESEARCH QUESTIONS

Research Question 1: How do users feel when using an interactive media 
surface in an elevator context? 

 Sub question 1.2: What do they value about the experience?

Research Question 2: What do the stakeholders in the construction and 
real estate sector value about interactive media surfaces?

Research Question 3: How do the stakeholders in the construction and 
real estate sector see the impact and importance of sustainability, experi-
ence and smartness?
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1.5 RESEARCH METHODOLOGY

Based on the defined objectives the research concerning the thesis will revolve 
around what Muratovski (2016) calls multidisciplinary design. He explains 
that design has taken on a role where the designer has to perform in some-
what of a diplomatic role between different stakeholders and viewpoints 
within complex projects and organizations. Since the subject of the thesis 
revolves around an artefact which is still in the early development phase and 
its future use remains unclear, the research and the selected methods will be 
aimed towards understanding the future implications and potential of the 
innovation in question.

Muratovski (2016) suggests that when a solid theory base for the subject be-
ing researched is lacking, the in-depth methods of qualitative research are to 
be preferred. Since this thesis is looking to create an overview of the different 
pieces of quite a complex puzzle with all its stakeholders and possible devel-
opment directions, different forms of qualitative methods are best suitable for 
the research phase of the thesis.

The thesis can be seen to be based on a methodology of design thinking, 
which aims to explore the desirability, feasibility and viability of a service or 
product. Desirability determines if something that customers value is being 
created. Feasibility determines if it makes sense to do something from a tech-
nological perspective. Viability determines if something makes sense from a 
business perspective (IDEO, 2020).

In this thesis, the technological aspects are not studied too closely as they are 
both developing quickly and not suitable for examination in the thesis work. 
Thus, the methodology for the thesis can also be seen as a more general design 
approach based on empathizing with stakeholders and producing small scale 
prototypes and tests to iteratively find better solutions. The methodology also 

supports the modern rapidly changing business environments where business 
thinking has shifted from a goods-dominant perspective, where the efforts of 
innovation and development are manufacturing-based, to service-dominant 
logic, where customer experience functions as the base for new business strat-
egies and innovations (Ojasalo et al., 2015).

Multiple research methods are used in the research as it contributes to a bet-
ter triangulation of the research. Methodological triangulation is the use of 
multiple research methods and data sources in order to cross-reference the 
material and have more reliable findings than could be gathered through the 
use of only one method (Muratovski, 2016). 
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1.6 SCOPE AND RESEARCH METHODS

The scope of this thesis concerns forming suggestions for further develop-
ment directions for interactive media surfaces which will aim to bridge the 
gap between the needs and business goals of the customers and the needs 
and wellbeing of the users that will be the people interacting with the media 
surfaces. In order to create an understanding of both the business side as well 
as the user centric values, different research methods will be used. 

Regarding the aim of understanding the business goals, a literature review 
and interviews are conducted with a selection of relevant stakeholders that 
can provide insight into three current trends in the construction and real 
estate sector. The interviews also include discussions around the stakeholders 
current understanding and attitudes towards media surfaces, as well as a video 
scenario element. 

When it comes to the aim of understanding how end-users react to media 
surfaces and how they want to interact with them, a literature review, as well 
as three user tests, are conducted. The user tests are conducted with elevator 
related media surfaces in different forms, creating a somewhat different per-
spective compared to earlier user tests conducted with media surfaces. This 
thesis will not look at any detailed technical construction of an interactive 
media surface, but compare some visual elements and study feel related qual-
ities with different media surfaces. 
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BACKGROUND

Presenting the scope 
and research questions 
of the thesis.

BUSINESS 
PERSPECTIVE

Studying the views on 
interactive media surfaces 
from the perspective of the 
people would pay for their 
implementation, and plan 
their appearance and usage?

USER PERSPECTIVE

Studying the views on 
interactive media surfaces 
from the user’s perspective, 
and what the function and 
content should focus on to 
benefit the user the most?

LITERATURE REVIEW 
ON INTERACTIVE 
MEDIA SURFACES

Looking at the context 
around media architecture 
and interactive media 
surfaces through 
environment, carrier, 
content and interaction.

LITERATURE REVIEW 
ON THREE KEY 
AREAS IN THE 
CONSTRUCTION AND 
REAL ESTATE SECTOR

Reviewing the identified 
key development directions, 
sustainability, smartness 
and experience from the 
perspective of the construc-
tion and real estate sector.

USER PERSPECTIVE

BUSINESS PERSPECTIVE
1.7 THESIS STRUCTURE

SUGGESTIONS 
FOR FURTHER 
DEVELOPMENT

Suggestions based on the 
different sub-chapters from 
the literature interviews. Both 
from the business perspective 
of the built environment, 
and the perspective of 
the wellbeing of users. 
Additionally, some initial 
visualizations supporting 
the suggestions around 
media surface content. 

DISCUSSION 

A recap of the thesis 
process, and a look at how 
the research questions were 
answered. Acknowledging 
the limitations of the 
study, and discussing 
recommendations for 
further research.

3 X USER TESTS

A set of three user tests 
where one installed media 
surface and two prototypes 
of interactive media surfaces 
were used to discover feel 
related responses to using 
interactive media surfaces 
in an elevator context.

STAKEHOLDER 
INTERVIEWS

Six semi-structured 
interviews with different 
stakeholders from the 
planning and operation 
of a building.
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1.8 THEORETICAL FRAMEWORK

In the built environment there are a number of trends which are giving 
directions for the development of the built environment. Based on internal 
interviews the most relevant current trends were selected to frame the de-
velopment of interactive media surfaces in the built environment (figure 1). 
The three selected trends; experience, sustainability, and smartness form the 
boundary conditions that interactive media surface development should aim 
to follow in order to better fit into the business goals of the built environment. 
These trends are somewhat intertwined, meaning they affect each other, as 
for instance technological advances create possibilities to produce more envi-
ronmentally sustainable solutions or memorable experiences (IEA & UNEP, 
2018). 

In the literature review for the business perspective, each trend is covered 
shortly on a defining level, and more widely on a level concerning the built 
environment. The business perspective section forms a knowledge base for the 
value proposition that an interactive media surface should be able to provide. 

The user-centered design section of the literature review studies the literature 
around interactive media surfaces, what they are and how they are being used. 
Additionally, the user tests will provide insight into how end-users feel about 
media surfaces and what content suits their needs. The user-centered design 
section forms a knowledge base for the current and future possibilities around 
media surfaces and gives indications for how media surfaces can be used to 
support development driving trends in the building industry.

 
 
 
 
 

 
 

SUSTAINABILITY

INTERACTIVE MEDIA 
SURFACES

 
 
 
 
 
 
 

SMARTNESS

 
 
 
 
 
 
 

EXPERIENCE

Sustainability, experience and smartness are three strong and current development directions 
within the construction and real estate sector. Thus, they will be studied more closely as they 
form the boundary conditions for creating an attractive offering for the decision-makers in 
the sector, especially from a business perspective.

Media surfaces with varying amounts of interaction possibilities are becoming more prev-
alent in our built environment. A limited amount of research has gone into the emerging 
phenomenon and the emphasis has been on studying one-off solutions from an artistic or 
advertising perspective. Scholars in the field of media architecture have requested a stronger 
inclusion of various stakeholders from the construction and real estate sector to be able to 
develop media surfaces towards a more integrated and architecturally sound direction. The 
user testing done in this thesis aims to create an understanding of the user sensations and 
feel-related qualities regarding interactive media surfaces in elevators, that can be compared 
to the business perspective. Through the comparison of the two perspectives, some sugges-
tions for further development can be made.
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Figure 1. Theoretical framework for the thesis.
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2 

LITERATURE REVIEW: 
DRIVERS IN THE 
CONSTRUCTION AND 
REAL ESTATE SECTOR
In this section, the literature regarding the selected de-
velopment directions, sustainability, smartness and 
experience is presented in separate subchapters. 

The different definitions of the development directions 
are studied in order to form a base for the following 
literature. Each topic is then looked at through their 
meaning and impact in the built environment.
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DEFINING SUSTAINABILITY

This chapter will initially briefly look at the defi-
nition and division of sustainability. After that, 
the focus will be on sustainability in the built 
environment and the growing role of social sus-
tainability in the context of sustainability in the 
built environment.

While the literal term of sustainability can refer 
to several things, nowadays it is mostly interlaced 
with the concept of sustainable development. 
Sustainable development refers to the ability to 
sustain a co-existence of humans and the bio-
sphere without depleting our natural resources, 
or in other words “meeting the needs of current 
generations without compromising the ability of fu-
ture generations to meet their own needs” (UNECE, 
1987, p.16).

This definition has its roots in a report published 
by the World Commission on Environment 
and Development in 1987, which presented the 
concept of sustainable development. Sustainable 
development is divided into three core elements, 
often called the three pillars of sustainability. The 
pillars are environmental protection, economic 
growth and social inclusion. These three elements 
are very much connected in the way that while 
strong economic and social development is sup-
ported, the development measures cannot contrib-
ute to the destruction of the environment. When 
the elements can be harmonized, truly sustainable 
development can emerge. (Bärlund, 2004.)

Willard (2012) however, argues that instead of 
looking at the three pillars as equals, we need to 
immerse the social and economic elements into 
the environmental element through a nested 

2.1 SUSTAINABILITY
model. In his view, our future depends on how 
well we look after our natural resources to ensure 
our social and economic sustainability. Sitra’s 
megatrends for 2020 also takes the view of en-
vironmental sustainability being the overarching 
theme that the other themes should aim to sup-
port (Dufva, 2020). They claim that other identi-
fied trends should be viewed against the backdrop 
of the urgent need for ecological restructuring.

SUSTAINABILITY IN THE 
BUILT ENVIRONMENT

Sustainability in the context of the built environ-
ment has its roots in the fact that construction 
has been seen as a heavy contributor to global 
warming  (Kalcheva et al., 2017). The global status 
report of 2018 by the UN and the International 
Energy Agency, found that the construction and 
real estate sector contributes over 30% of global 
energy consumption and nearly 40% of all CO2 
emissions (IEA & UNEP, 2018). 

Buildings use resources mostly in the form of 
energy, water and raw materials. Additionally, the 
construction and demolition of a building creates 
waste, and so do the occupants using buildings. 
The function of the land that the building stands 
on also completely changes, often reducing its 
ability to absorb and capture water.  (IEA & 
UNEP, 2018.)

A representation of the three pillars and their 
effects in the built environment defined by the 
Confederation of Finnish Construction Indus-
tries is presented in figure 2. The figure elaborates 
on different factors that need to be taken into 
account in construction projects to contribute 
to all the three pillars and thus, supporting truly 
sustainable development (RT, n.d.). 

While the definition of sustainable building 
design is evolving over time, there are six recur-
ring themes that form the basis behind the way 
of thinking. These can be found in one shape or 
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Figure 2. Sustainable development and living takes economical, social and environmental effects 
into account. Translated from RT (n.d).
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another in different assessment tools or guides 
for sustainable development (Doan et al., 2016; 
Plebankiewicz et al., 2019; RT, n.d.; Zavrl et al. 
2009, WDBG, 2018). They are; optimizing site 
potential; optimizing energy use; conserving wa-
ter; optimizing space and material use; enhancing 
the quality of the indoor environment; and opti-
mizing operational and maintenance practices. 

Zavrl et al. (2009) studied the importance of dif-
ferent impact areas for the creation of a sustainable 
building through a poll with 30 stakeholders. The 
scholars created a table with weighted indicators 
showing which impact areas have an effect on 
different pillars of sustainability. The table can be 
seen in Figure 3. (Zavrl et al., 2009.)

Additionally, global warming drives sustainabil-

ity, especially when it comes to office buildings, 
through an increased consideration of building 
resiliency and building adaptability. A resilient 
building is going to stand up the extreme weather 
conditions brought along with climate change, 
and an adaptable building can be used in many 
ways during its life cycle, thus supporting the lon-
gevity of the building. (WDBG, 2018.)

GREEN BUILDING CERTIFICATES 
AS ASSESSMENT TOOLS

To support the sustainable development of build-
ings, different forms of legislation, green building 
standards, certifications, and rating systems have 
been created. Certifications are especially import-
ant for office buildings that are trying to attract 
corporate tenants, which nowadays often have 

Figure 3. Eight groups of aggregated and weighted indicators and their influence on sustainability 
areas (Zavrl et al. 2009, p.625).

requirements regarding having sustainable offices 
(Plebankiewicz et al., 2019). The certificates are 
voluntary third party evaluations by different 
forms of research groups or councils which are 
conducted in return for a fee.

The most widespread certificates are the Building 
Research Establishment Environmental Assess-
ment Method (BREEAM) and Leadership in 
Energy and Environmental Design (LEED). 
BREEAM is the oldest certificate established in  
1990, and it is the most popular green building 
certificate with over 2 million certified buildings 
globally (BREEAM, 2020). In Finland LEED, is 
the most common certificate with 185 buildings 
registered, over the 159 BREEAM buildings 
(KTI, 2019a). Up to 67% of the real estate devel-
opers in Finland use some form of green building 
certificates and the biggest developers estimate 
that at least half of their properties will be certi-
fied within the next few years (KTI, 2019b).

Plebankiewicz (2019) compared incurred costs 
between certified and uncertified buildings and 
found the certifications to indicate the following 
benefits. Regarding environmental sustainability 

the use of resources and the generation of waste 
is reduced which also save money. Additionally, 
the value and rental income of the building usu-
ally increases as a result of having a certification. 
As social benefits the certifications report higher 
productivity and increased occupant health, which 
they attribute to better indoor environmental 
quality, better daylighting solutions and healthier 
materials and products.  (Plebankiewicz, 2019.)

While certified buildings have shown to be more 
sustainable than uncertified buildings, they have 
been criticized of being too concentrated on en-
vironmental sustainability (Plebankiewicz et al., 
2019). Additionally the global use of standards 
that have been created around a certain local con-
text is seen as problematic, as different climates re-
quire different kinds of standards (Plebankiewicz 
et al., 2019).

STRONGER CONSIDERATION 
OF SOCIAL SUSTAINABILITY IN 
THE BUILT ENVIRONMENT

Multiple scholars suggests that the social dimen-
sion has been neglected when it comes to green 

Figure 4. The costs associated with an office workplace over a 10-year period (CABA, 2017, p.15).
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building assessment tools, and recommends 
changes to make the tools better suited to the task. 
(Olakitan Atanda, 2019) Especially in areas with 
a high Human Development Index, commercial 
buildings seem to want to add emphasis on social 
sustainability going forward (Ahmad & Thaheem, 
2017).

In an office context the underlying reasoning for 
this shift in thinking is often motivated through 
the cost structure of companies. As a rule of 
thumb the cost of staff typically dwarfs the cost of 
both the buildings and the equipment that a com-
pany holds, as can be seen in figure 4. Therefore, 
relatively small investments that have a positive 
effect on wellbeing, can show big benefits in or-
ganizational productivity and the energy use of 
occupants. (CABA, 2017.) 

The same trend can be seen in the Finnish market, 
where developers see reducing their impact on 
global warming and energy savings as their main 
sustainability drivers, but a wider acknowledg-
ment of changing working methods, service based 
offerings and occupant experience is taking place 
(KTI, 2019a; KTI 2019b; Danivska et al. 2019).

Olakitan Atanda (2019) found that building 
spaces are largely shaped based on market trend 
and company culture, leaving users both without 
influence in the designs, and the ability to relate to 
the building. Therefore, he argues that a stronger 
inclusion of social sustainability aspects into green 
building assessment tools would help to familiar-
ize and inform building users about the operation 
and management of the building, thus increasing 
the overall sustainable development. (Olakitan 
Atanda, 2019.)

Kyttä et al. (2016) found that only when the 
basic needs of a good environment are met, the 
community is ready to start contributing to the 
ecological efforts in sustainability. In other words 
only when the basic experience is good enough, 

the transformational experiences that alter a users 
behavior can become relevant. Therefore it can 
be argued that the primary focus regarding so-
cial sustainability needs to be around supporting 
the basic needs, such as access to resources and a  
feeling of safety and community, before thinking 
about environmentally beneficial measures that 
requires a change in behavior. 

DIFFICULTY IN MEASURING 
SOCIAL SUSTAINABILITY

While social sustainability is becoming more 
relevant within the constriction and real estate 
sector,  the research area is still relatively new and 
limited especially regarding longitudinal data and 
the relation of social sustainability and building 
assessment tools (Olakitan Atanda, 2019; CABA, 
2017; Danivska et al. 2019).

Social sustainability is seen as difficult to imple-
ment due to the difficulty to measure the benefits 
it produces. This challenge has its roots in the 
lack of a clear definition of social sustainability, 
and the lack of a consensus of how the subjective 
goals around occupant wellbeing are measured 
(Dempsey et al., 2009; Danivska et al., 2019). 
Social Life, which is an independent consultant 
in social sustainability assessment in the UK uti-
lize a definition by Woodcraft et al. in their work: 
“[Social Sustainability should be seen as] A process 
for creating sustainable, successful places that promote 
wellbeing, by understanding what people need from 
the places they live and work. Social sustainability 
combines design of the physical realm with design 
of the social world – infrastructure to support social 
and cultural life, social amenities, systems for citizen 
engagement and space for people and places to evolve.”  
(Woodcraft, 2012, p.16)

The Continental Automated Buildings Associ-
ation (CABA, 2017) notes that investors often 
request and seek direct indicators of effect on 
employee health, wellbeing and organizational 

productivity, but no standardized metrics or gath-
ering methods for those indicators exist. Compa-
nies gather metrics such as employee engagement 
or new employee attraction, and while human 
resource professionals often reference these kinds 
of measurements, no clear comparable standard 
exists. The data gathered is also difficult to trans-
form into reliable quantitative data due to the in-
herent subjectivity of the self-assessed experience 
of wellbeing and satisfaction. (CABA, 2017).

SOCIAL SUSTAINABILITY 
IN ASSESSMENT TOOLS

Despite the difficulties around measuring social 
sustainability, efforts are being made to clarify 
the targets that enable more accurate assessments 
around wellbeing and social factors. 

Some research has been done regarding possi-
bilities to add extensions to the most used green 
building certifications that increasingly take social 
sustainability aspects into account (Ahmad & 
Thaheem, 2017; Danivska et al., 2019; Kalcheva 
et al., 2017; Olakitan Atanda, 2019). Others have 
looked at forming categories suitable for social 
sustainability measurement without the involve-
ment of green building certifications (Dempsey 
et al., 2009; IEA & UNEP, 2018; Kyttä et al., 
2016; Weingaertner & Moberg, 2014; Woodcraft, 
2012). Regardless of the inclusion of the certifi-
cations, the identified categories remained quite 
similar.

The furthest developed assessment framework 
related to social sustainability on the commercial 
market is the WELL certificate. It assesses build-
ings based on occupant health and is currently 
seen as the most valid candidate for a more socially 
emphasized assessment framework and a logical 
next step from LEED and BREEAM (CABA, 
2017; Danivska et al., 2019; Plebankiewicz et al., 
2019). 

In WELL the evaluation categories have been 
somewhat simplified regarding terminology into; 
air, water, nourishment, light, movement, thermal 
comfort, sound, materials, mind, community and 
innovation. (WELL, 2020)

Olakitan Atanda et al. (2019) created a social 
sustainability assessment framework for the built 
environment based on surveys and a number of 
interviews. The scholars categorized the key areas 
as follows; participation and control, environ-
mental education, social equity, health and safety, 
accessibility and satisfaction, social cohesion, cul-
tural values and physical resilience.

Danivska et al. (2019) interviewed Finnish stake-
holders and found that while WELL has taken 
some steps towards a more user-centered design 
and creating measurable and comparable per-
formance indicators, the certification still suffers 
from some growing pains such as the complexity 
of the certification procedure and the certification 
being unreasonably expensive. The tenants are 
also unaware of certifications related to wellbeing 
which reduces the value it brings for developers. 
The developers also brought up the need to be 
able to test the certification on a small scale when 
considering adoption. (Danivska et al., 2019.)

In conclusion, social sustainability is becoming 
more relevant when it comes to sustainable de-
velopment. The main emphasis is still on envi-
ronmental sustainability, and while the awareness 
around social sustainability is not at the level of 
the other two pillars yet, there are indicators that 
showing measurable benefits regarding social 
sustainability especially in office buildings will 
provide a competitive edge in the future.
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SMARTNESS IN THE BUILT 
ENVIRONMENT

This section of the literature review aims to clarify 
what smartness means in the built environment 
and what a smart building constitutes. After a ba-
sic understanding is formed, the implications that 
the increase of technology has on the planning 
and usage of a building are covered.

Our society is heading towards an era where 
100 billion sensors measure and monitor our en-
vironment and what we do in it all of the time 
(Diamandis, 2020). These sensors generate vast 
amounts of data through which we can manage, 
optimize, and develop that environment (Bremer 
et al., 2017). Regarding the built environment said 
sensors are incorporated into most commercial 
buildings being built today, as well as many of ex-
isting buildings through renovations (Buckman et 
al., 2014). These buildings are often referred to as 
intelligent or smart buildings, but a clear defini-

tion of what makes a building smart or intelligent, 
and the differences between them is unclear. The 
terms are also often used interchangeably in the 
construction and real estate sector. (Buckman et 
al., 2014.)

As described in the sustainability chapter, the driv-
ing forces behind the development of buildings 
revolve around adding value to a building (Buck-
man et al., 2014). Said value is traditionally derived 
from the cost of the building over its lifetime, as 
well as occupant performance; comfort; and satis-
faction. Nowadays reducing energy consumption 
due to the awareness of climate change has also 
become a main driver (Bremer et al., 2017). In or-
der to make the lifetime longer, thus adding to the 
value of the building, a building should be able to 
adapt into different conditions when it comes to 
allowing its occupants to be satisfied, effective and 
comfortable, while minimizing its consumption 
of energy (Buckman et al., 2014; CABA, 2017).

2.2 SMARTNESS

In figure 5, Buckman et al. (2014) elaborate on 
four key areas through which smartness effects 
buildings, and the way they have evolved un-
til now. The first area is the information input, 
meaning the gathered data which is used as a 
knowledge base when adapting the building. The 
second area is how occupants interact with, and 
affect the efficiency of a building. The third area 
is the physical materials and hardware that enable 
the interactions and data gathering. The fourth 
area is how occupants interact with, and affect the 
use of different spaces in the building. (Buckman 
et al. 2014.) 

DIFFERENCES BETWEEN INTELLIGENT 
AND SMART BUILDINGS

The development regarding intelligent and smart 
buildings has progressed from a very technocen-
tric perspective towards a more human-centric 

perspective. Buckman et al. (2014) distilled from 
past literature that intelligent buildings were to 
enable the occupants to have as little interaction 
as possible with the building due to automated 
building operations for things like air condition-
ing and lighting.

As the technology developed further, the different 
automated features were combined into a mutual 
system usually referred to as a Building Manage-
ment System (BMS). The term Smart Building 
emerged when the BMSs started to utilize the 
data from one automated feature to improve the 
operation of another automated feature. (Buck-
man et al., 2014; Hale, 2018.) Additionally, smart 
buildings are seen to form a smart environment, 
which is able to acquire and apply knowledge 
about the environment and its inhabitants, in 
order to improve their experience in that envi-
ronment (Buckman et al., 2014). Thus, it can be 

Figure 5. Building progress (Buckman et al., 2014, p.95).
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argued, that smartness in the built environment is 
evolving towards a more human-centric direction.

In other words, the main benefit of smart build-
ings over intelligent buildings is its ability to adapt 
itself autonomously through the interplay of dif-
ferent building systems. This can be seen as being 
more in line with sustainable development goals 
as the working method requires finding a balance 
and synergy effects between different comfort and 
efficiency factors in the building. If a smart build-
ing is not performing as intended, it can gather 
information to find the reason and autonomously 
adapt to perform better in the future. As concrete 
examples of the adaptability Buckman et al. (2014), 
divides the adaptability into short, medium and 
long term adaptability, as depicted in figure 6. In 
the short term the building can optimize space 
use through integrated timetabling and adapting 
to the number of users of the space, as well as 
having adaptable furniture. In the medium term 
a smart building can monitor and predict routines 

and seasonal changes on a daily or weekly basis. 
In the long term the use of the building can be 
changed according to future needs, adding to the 
longevity of the building lifecycle and thus adding 
to the environmental and economic sustainability 
of the building. (Buckman et al., 2014.)

In an effort to distill the key aspects of Smart 
Buildings into a definition, Buckman et al. pro-
pose the following:

“Smart Buildings are buildings which integrate and 
account for intelligence, enterprise, control, and ma-
terials and construction as an entire building system, 
with adaptability, not reactivity, at the core, in order 
to meet the drivers for building progression: energy 
and efficiency, longevity, and comfort and satisfaction. 
The increased amount of information available from 
this wider range of sources will allow these systems 
to become adaptable, and enable a Smart Building to 
prepare itself for context and change over all times-
cales.” (Buckman et al., 2014, p.98)

Adaptability Medium term

For example:

• Seasonal occupation changes 

• Monitoring and predicting 
weekly or mothly routines

Long term

Figure 6. Adaptability over different timescales in a Smart Building (Buckman et al., 2014, p.100).
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BALANCING OCCUPANT 
INVOLVEMENT AND INTERACTION

The fact that everything is becoming increasingly 
automated has also raised some concerns. Hale 
(2018) argues that when co-development prac-
tices with humans are starting to be bypassed by 
self-learning technological systems, it creates a 
contradiction with the sustainable development 
goals which also should contribute to social sus-
tainability, in addition to the economic and envi-
ronmental aspects. Scholars emphasize that while 
new technologies have made it possible to create 
virtual models and simulations about building 
performance, these models are still disconnected 
from the user experience (Alavi et al., n.d.; Hale, 
2018). 

Buckman et al. (2014) note that smart build-
ings should be occupant based and create active 
participants by combining both human control 
and automation. They argue that occupants want 

predictable default states which they can mostly 
forget about, but the opportunity for intervention 
if the settings of the default state are undesirable. 
Not being able to override a smart system or 
having an illogical system, causes frustrated occu-
pants. (Buckman et al., 2014.)

In addition to causing frustration and reducing 
social sustainability, smart systems have also been 
found to pose difficulties for environmental sus-
tainability as well. Hale (2018) discusses a phe-
nomenon where the lack of understanding occu-
pants actual interactions with the building hurts 
its environmental sustainability through increased 
energy use. The increase in energy use can be up to 
double of the modelled predictions for the build-
ing, and the discrepancy is suspected to be the 
result of variations in behaviour. Said discrepancy 
is called the performance gap and the issues that 
usually lead to a performance gap when a building 
is taken into use have been found to emerge in the 
planning phase. The main issue is that the func-
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tion of building systems is often planned without 
taking into account both the effect that the users 
will have on the building, and the effect the build-
ing will have on the users. Additional reasons are; 
not involving enough of different stakeholders 
into the design process; and, the lack of real-time 
data about the building interacting with the user. 
Over time the performance gap can be closed 
through monitoring the use of the building, but 
a better understanding of the interplay between 
automated systems and human behaviour would 
reduce the initial performance gap. (Hale, 2018.) 

Hale (2018) contributes to a better understanding 
of the subject through her four-stage model for 
interaction design of building management tech-
nologies depicted in figure 7. The stages describe 
the steps that a design typically goes through 
when automating building management. The first 
stage is a pilot phase where the initial design is 
experimented with, to know how it should be au-
tomated. The second stage is driven by automation 
and tries to remove the burden of action from the 
users. The third stage is overshooting, where the 
automation demands too much human input and 
attention to be convenient, or it is so independent 
that it takes away the users interest and possibility 
to engage and take action. The fourth and final 
phase is the balance phase in which designers re-
design the automation levels either to a lower level 
of automation or to give the users more real-time 
response opportunities. (Hale, 2018.)

RESEARCH DIRECTIONS FOR FUTURE 
INVOLVEMENT OF OCCUPANT

Occupant involvement regarding buildings has 
traditionally been done through questionnaires 
and other forms of post-occupancy monitoring. 
However, the added smartness both in buildings 
and regarding personal devices creates possibili-
ties for new approaches to occupant involvement.

Alavi et al. (2017) looked at how comfort is mea-

sured in buildings and noted that questionnaires 
are unreliable in that a user mostly reflects on the 
very last moments before answering the ques-
tionnaire, instead of a longer period of time like 
a whole day or week. The questioning itself might 
also trigger an evaluation unnaturally which 
might result in exaggerated responses when the 
occupant starts to look for issues where they did 
not exist.  (Alavi et al., 2017.)

Alavi et al. (2016) study the balance between the 
indoor comfort of users and energy consump-
tion through an approach of Human-Building 
Interaction (HBI). The approach is built around 
a combination of Human-Computer Interaction 
(HCI) and user experience in architecture. Ala-
vi et al. (2016) have found that the increasing 
technology, data collection, and connectedness 
of buildings will create a need for new interfaces 
that will help in creating a relationship between 
the building and its occupant. In order to develop 
said relationship further, a number of measures 
were agreed upon in a workshop combining many 
stakeholders (Alavi et al 2016).

Firstly collaboration and concrete projects be-
tween interaction designers and architects were 
called upon, where interactive spaces would be 
created and the perception and interaction models 
of users would be studied (Alavi et al 2016). Hale 
(2018) also highlights the importance of experi-
menting in future projects. She highlights that in 
order to find the appropriate technology-user bal-
ance, an overshoot in the name of experimenting 
is required. 

The scholars also found that another aspect that 
needs to be addressed through collaboration is the 
differences in the design processes in the technol-
ogy sector, and the construction and real estate 
sector. While technologies have a short lifespan 
and can be designed iteratively, buildings have to 
be designed and constructed with a significantly 
longer life expectancy in mind. The clash in time-

spans makes the consideration for maintenance 
and other interventions that can be made when 
the building is already in operation increasingly 
important. (Alavi & Churchill, 2016.)

Regarding decision-making and legislation it was 
found that due to the somewhat conservative na-
ture of the construction industry, there is a need 
to incentivize the adoption of new technologies 
and processes through perks in construction 
contracts, or revisiting standards and norms from 
the perspective of embedding new technologies 
(Alavi & Churchill, 2016). However, I would ar-
gue that as new technology often takes some time 
to mature and become reliable and attractive to 
users, an overly aggressive approach to embedding 
the newest technology into buildings causes ad-
ditional overshooting regarding automation, and 
an even faster need to replace existing systems, 
compared to an approach built on increasingly 
understanding users and using somewhat estab-
lished technology.

BIOMETRIC TECHNOLOGY 
FOR MEASUREMENTS

The future of understanding the behaviour of 
users in the built environment seems to be in 
combining biometric measurement technology 
such as wearables and other smart devices, with 
building management systems (Alavi et al., 2017; 
CABA, 2017). Hale (2018) sees this as a way to 
preemptively close the performance gap. Buckman 
et al. (2014) also suggest that the next generation 
of buildings will adapt based on real-time infor-
mation and possibly even future modelling based 
on artificial intelligence. While this development 
is still in its infancy, some initial trails have been 
done with using physiological indicators such as 
heart rate and electroencephalography (EEG) 
to measure aspects such as thermal comfort in a 
reliable way (Alavi et al., 2017). 

While the consensus seems to be that some form 

of biometric measurement is going to be the 
next step with regards to building development, 
transparency and privacy concerns will have to be 
addressed before widespread implementation is 
possible. This causes a dilemma in that what seems 
to be the method towards a more user friendly 
building is not seen as user friendly itself. 

Kaasinen et al. (2013) found that lack of trust 
is a critical shortcoming when it comes to the 
occupants’ willingness to accept smart or in-
telligent environments. The main reason for 
this concern seems to be the occupants fear of 
losing their privacy. Smart office features seem 
to be used more in private places like office 
rooms than when users are in public offices. 
The awareness of monitoring seems to harm 
user behaviour even if it doesn’t involve sur-
veillance but only data collection. Kaasinen et 
al.  (2013) recognize the need for consulting 
experts in ethics when developing new sensor 
technologies that increasingly measure human 
behaviour in buildings. (Kaasinen et al., 2013.)
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Experiences are in the core of occupant wellbeing 
and their interaction with buildings and architec-
ture. This chapter will start by looking at what an 
experience is, and then elaborate on how to design 
experiences in the built environment, and why it 
is beneficial. 

Experiences are often described as either remark-
able events that have a clear beginning and end, 
or they can also be seen as a stream of conscious 
thought, or as a flow state (Rousi, 2013). Hassen-
zahl (2010) studied different views on experience  
and distilled them into the following definition:

“An experience is an episode, a chunk of time that one 
went through-with sights and sounds, feelings and 
thoughts, motives and actions; they are closely knitted 
together, stored in memory, labelled, relived and com-
municated to others.” (Hassenzahl, 2010, p.8)

Desmet and Hekkert (2007) look at experiences 

2.3 EXPERIENCES
with products, and propose that creating experi-
ences through products relies on three compo-
nents. Firstly, the aesthetic experience, which is 
purely based on a products ability to delight one 
or more of a user’s senses. Secondly, the experience 
of meaning, where the user creates a subjective 
meaning for the product based on memories and 
personal significance. Lastly, the emotional expe-
rience, where a user evaluates the significance of 
a stimulus for their wellbeing, causing an emo-
tional response. The scholars also note that the 
emotional experience is dependent on the mood 
of the user and is thus time-sensitive. Therefore, 
combining memories and emotions introduces a 
lot of subjectivity into the experience as a whole. 
(Desmet & Hekkert, 2007.)

Desmet and Hekkert (2007) use an approach 
called core affect theory to organize the experi-
ences that a product produces (Figure 8). In core 
affect theory the main elements are unpleasant-

ness-pleasantness on one axis, and calmness-ex-
citement on another. An experience in the middle 
of the figure is neutral, and at its strongest on 
the edge of the circle. Based on the position of 
an experience on the two axes, the strength and 
connection to different emotions can be assessed. 
(Desmet & Hekkert, 2007.)  

DESIGNING EXPERIENCES

Different experiences support different situations. 
To help categorize different kinds of experiences 
Pine and Gilmore (1998) suggests a division of 
experiences through two dimensions. The first di-
mension is between active participation and pas-
sive participation. In active participation, the user 
is a part of creating the experience through inter-
acting, triggering or playing some sort of a role 
in the performance. In completely passive partic-
ipation the user does not affect the performance 
at all but is merely an observer without any real 

influence. The second dimension describes what 
kind of a connection the user has with the expe-
rience between an immersive and an absorbing 
connection. An immersive connection could be 
described through having the user in the middle 
of the experience, for instance watching a movie 
at the movie theatre would be more immersive 
than watching it on a small tv at home. During an 
absorbing connection, the user is a passive absorb-
er of information as for instance when attending 
a lecture. These axes are not absolute, but the ex-
periences will land somewhere in between the two 
extremes.  (Pine & Gilmore, 1998.)

Based on the axes the scholars define four differ-
ent realms of experience. Entertainment (passive 
absorbing), Educational (active absorbing), Es-
thetic (passive immersive) and Escapist (active 
immersive). The four realms are shown in figure 
9. The scholars highlight that the richest expe-
riences usually emerge in the middle of all the 

Figure 8. Circumplex model of core affect with product relevant emotions (Desmet & Hekkert, 2017)
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realms, taking all aspects into account. Pine and 
Gilmore (1998) argue that the richest experiences 
encompass all of the realms, but that the crucial 
take away for companies is to create a specific 
experience they will offer and connect it to the 
customer needs that the company has found.

In order to leverage the competitive advantag-
es that designing for experiences can bring, the 
scholars propose some key principles. The first 
principle emphasized the importance of creating 
a clear theme for the experience (Pine & Gilmore, 
2014). The theme should be concise and compel-
ling so that the user can organize the encounter 
and generate a strong memory. Klingmann (2010) 
studied the effects that experience economy has on 
architecture, and notes that creative architectural 
ideas in the form of clearly formulated messages 
speak to a larger audience outside the discipline of 

architecture, and that said effect should be utilized 
in branding. 

The second and third principles revolve around 
supporting the theme through positive ques and 
removing negative ques. Consistency is key when 
creating the impressions and cues around the 
theme. Ques that distract the user or contradicts 
from the desired theme will create confusion and 
a lack of meaning for the user. In the built en-
vironment this can be seen for instance in many 
shopping malls, where a lot of mixed messages and 
brands try to influence the user, creating a messy 
and meaningless experience (Pine & Gilmore, 
1998). For the planning of the built environment, 
Klingmann (2010) suggests that the attention 
should move from arranging objects, towards the 
planning of situations. The interplay between user 
and space should form the basis for the planning, 

Figure 9. The four realms of experience (Pine & Gilmore, 1998)
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and the user should be involved actively already 
in the planning phase. Regarding the interaction 
he notes that users do not like to be told what to 
do, meaning the spatial interplay should balance 
on the side of guidance instead of interference. 
(Klingmann, 2010)

As the original fourth principle, Pine and Gilm-
ore (1998) states giving the users some kind of 
a memorabilia to remember the experience by. 
However, I would argue that a shift in thinking 
has reduced the attractiveness of materialism, and 
nowadays the experience itself is often the prod-
uct that will form the memory. Pine and Gilmore 
(2014) reacted on a similar shift, and are suggests 
that users are now on the search for personal 
enrichment in the form of better wellbeing from 
an experience. For monetizing transformational 
experiences, Pine & Gilmore (2014) suggest that 
companies should charge for the seen effects from 
a transformational experience instead of the tech-
nical means of getting it to people. Regarding ar-
chitecture, Klingmann (2010) points out that the 
value of it no longer comes from the formal object, 
but its ability to elicit transformations in people 
and places. In Klingmann’s (2010) view architec-
ture should provide environments that people can 

relate to emotionally, and supports people both 
economically and socially.

The fifth principle stated by Pine and Gilmore 
(1998) states that in order to create experiences 
that are as memorable as possible, as many sens-
es as possible should be engaged. The sensory 
stimulants should support and enhance the se-
lected theme. Klingmann (2010) boils down the 
motivation for the creation of a sensation-rich 
environment into  encouraging unexpected pat-
terns of socialization, interaction, and collective 
engagement. She suggests that research should 
focus on studying users’ reactions to sensation-rich 
environments, and how they associate the theme 
based on their own cultural background, habits 
and passions (Klingmann, 2010). 

COMPETITIVE EDGE AND DIFFEREN-
TIATION THROUGH EXPERIENCES

Pine and Gilmore (1998) suggest that we have 
advanced to an economic stage where consumers 
desire experiences over goods and services. Since 
goods and services have become increasingly com-
moditized, leading-edge companies need to differ-
entiate themselves through providing all-round, 
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well thought out experiences, that will function 
as a competitive advantage in highly competitive 
markets (figure 10). While designing experiences 
has been associated with the entertainment indus-
try for a long time, nowadays it is also crucial in 
the business to business environment, as well as 
in the internal development work of companies. 
(Pine & Gilmore, 1998.) 

Klingmann (2010) argues that architecture needs 
to become a marketing tool for individual clients 
and companies instead of a cultural commodity. 
In her view, the economic potential of architecture 
lies in its ability to provide competitive advantag-
es for people and places, such as improving the 
image, experience or interaction between people. 
While Klingmann (2010) notes that the perfor-
mance of architecture revolves mostly around its 
functional qualities, she highlights that the evoked 
experience also plays a big role. She says that to 
achieve an inspiring experience that is responsive 
to people’s emotional needs, the conceptual vision 

of architectural projects should be tested against 
the way the user receives the experience, feels 
about the aesthetics and what kind of effects are 
evoked through the design. (Klingmann, 2010.)

Degen et al. (2015) also note that architecture has 
become increasingly complicit in the commer-
cialization and branding of urban environments, 
suggesting there has been an increase in emphasis 
on experience.

EXPERIENCE IN INTERACTIVE 
BUILT ENVIRONMENTS

Alavi et al. (2017) studied the user experience in 
interactive built environments, and found that the 
user is on a continuous search for comfort. They 
looked at how users respond based on the social 
and physical situation that the environment pro-
vides. The scholars present an occupant-centered 
model of comfort, where they divide the evalua-
tion that an occupant makes in the environment 
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Figure 11. Simplified from Alavi (2017).

into involuntary and voluntary (Figure 11). The 
involuntary evaluation happens through the occu-
pant’s sensory system. The external environment 
and the psychological state of the occupant creates 
an involuntary evaluation of comfort at a certain 
point in time. That subconscious evaluation then 
triggers an autonomous physiological or psycho-
logical response, like for instance squinting or get-
ting annoyed at the lighting, which in turn might 
trigger a conscious, voluntary evaluation and a 
behavioural response in the form of for instance 
closing the blinds. (Alavi et al., 2017.)

The scholars argue that while a building optimized 
from a performance perspective tries to minimize 
instances when comfort becomes a conscious 
concern, an interaction design perspective should 
be used to understand the occupants physical and 
psychological state in those moments and provide 
more ‘usable’ interactivity in the environment. The 
HBI studies should aim to identify when occu-
pants transition from unconscious to conscious, 
and the issues that lead to that transition. (Alavi 
et al., 2017.)

ELEVATOR EXPERIENCE

Rousi (2013) studied the user experience in ele-
vators and found that if they work well, people 
shouldn’t think about the journey at all. She notes 
that an elevator is in itself an interface, which 
takes the user from one context to another one, 
both regarding the physical space, but also the 
mentality of transitioning for instance from work 
to going home. In Rousi’s view (2013) the whole 
body and it’s sensations are affected by the eleva-
tor as a user interface, causing frustrations or even 
fear of being physically hurt if the elevator does 
not meet the expectations of the user. Therefore, 
she suggests that the task of elevator design is to 
avoid any anxiety or phobias from being experi-
enced while accentuating the flow and harmony 
between the experience of the architectural sur-
roundings (Rousi, 2013).

Rousi (2013) suggests that a positive elevator 
experience, is one where the flow of thought isn’t 
disturbed, and the user can continue with their 
selected activity throughout the journey, whether 
it is having a social interaction or browsing their 
phone.
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INTERPLAY OF THE 
DEVELOPMENT DRIVERS IN 
THE BUILT ENVIRONMENT

All in all the studied development drivers 
correlate with each other in that economical and 
environmental sustainability are required from 
development projects both through legislation 
and for simply running a viable business.  Social 
sustainability is currently somewhat neglected 
when it comes to research and coverage. However,  
when it comes to the built environment, social 
sustainability is lifting its head mostly through 
occupant wellbeing and occupant comfort 
becoming a more important competitive edge, 
while environmental sustainability is becoming 
more commonplace and driven by legislation. 

2.4 SUMMARY
Social sustainability is thus very much linked to 
the experience that developers are aiming to create 
in their projects. The specifics of a pleasant user 
experience in a building the goal varies depending 
on the building-use, but the main directions seem 
to be aimed towards making building-use and 
the completion of tasks effortless while creating 
some form of an emotional bond between the user 
and the building either through first impressions 
or a good architectural solution that supports the 
communities it houses. 

Smartness can be seen as a tool that enables 
increases regarding all three pillars of sustainability. 
The technologies in the built environment are 
changing fast which causes some friction between 
the longevity of the building and the relatively 
short lifespan of the technological solutions. 

JC Gellidon (2020). Unsplash.(Gellidon, 2020)

Some friction has also been noted regarding the 
interaction between users and the automated 
solutions in the buildings, as some buildings are 
becoming automated to the extent that the user 
experience in them suffers as users feel powerless.

Regarding experience, the two main approaches 
seem to be avoiding negative ques, and introducing 
positive ques.  However, the subjectivity regarding 
user needs means that developers have to choose 
if they want to aim for a strong transformational 
experience that has the potential to be great, 
but also be overwhelming for some. Or if they 
alternatively want to avoid risks and only try to 
optimize the flow state of users.

Therefore, the interplay between the different 
development drivers is a balancing act where all 

the elements of the system have an impact on each 
other, causing a need for careful consideration 
when implementing technology into the built 
environment.

(Gellidon, 2020)
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In this chapter, the literature regarding interactive media 
surfaces is studied. Firstly the umbrella term media archi-
tecture, and its division into environment, carrier, content, 
is covered. After that, the literature is summarized according 
to the same division with an added element of interaction. 

The division of environment and carrier looks at where 
media surfaces are placed and why. The division of con-
tent looks closely at what the actual media surface as an 
artefact is, and what is typically shown on it. The division 
of interaction looks closer at how and why users decide to 
interact with or ignore an interactive media surface.

3 

LITERATURE REVIEW:
INTERACTIVE 
MEDIA SURFACES
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Media architecture is an extension of architecture, 
which considers the fusion of digital informa-
tion with the built environment (Wiethoff & 
Hußmann, 2017). Affordable and more advanced 
technological solutions have driven the increased 
use of different forms of digital information in 
spatial design, which in turn has created a need 
for consideration around how and why this dig-
ital information fits into the built environment 
(Wiethoff & Hußmann, 2017). Currently, the 
main interface for communicating this digital 
information is through displaying technologies 
that are placed within architecture or the built en-
vironment, and that display static or moving text, 
images or graphics (Dalsgaard & Halskov, 2010; 
Moere & Wouters, 2012;  Wiethoff & Hußmann, 
2017; Wouters, 2016). 

One of the main differences when comparing 
media architecture to terms such as displaying 
technologies and media surfaces is that media ar-
chitecture takes the context of the technology into 
account. Haeusler says that media architecture 
describes the cultural, social and economic impli-
cations of the digital material on its immediate 
environment, instead of the digital material itself 
(Haeusler, 2009). 

Colangelo (2014) studied the evolution of me-
dia architecture and suggests that the earliest 
installations can be found in New York in the 
1920s when flashing lights were installed to tell 
the time to the citizens. In the 1950s other cities 
started conveying more complex information like 
weather information from the top of the buildings 
through animations and color coding. Since the 

3.1 MEDIA ARCHITECTURE

(inkelv1122, 2010.)
(Barlin, 2016)

1970s the Empire State Building use programma-
ble lighting to match themes of different holidays 
around the year such as Valentines Day or Police 
Memorials. Nowadays, high-resolution content is 
often shown on the facade of the building to cover 
significant events such as presidential elections or 
sporting events. (Colangelo, 2014.)

Due to the increase in both amount and com-
plexity regarding the context around media 
architecture, Moere and Wouters (2012) divided 
the context into three different sections; environ-
ment, content and carrier, as seen in figure 12. 
Environment refers to the buildings, materials 
and people in close vicinity to media architecture. 
Content refers to the information that is shown 
on through the media architecture. Carrier refers 
to the element that supports or functions as the 
background for the media surface and the content 
it displays. (Wouters, 2016.)

Wouters (2016) division is used as a basis for 
the literature review. Two modifications to the 
division have been made to fit the scope of the 
thesis better. Literature regarding environment 
and carrier will be covered together as the use of 
media surfaces in an elevator context will occur 
in a situation where a combination of a lobby of a 
building, and an elevator will form both the envi-
ronment and carried for the experience.

In addition to the sections introduced by Wouters, 
the literature regarding a user’s possibilities to in-
teract with the content of the media surface will 
be covered as a separate section. While interac-
tion is deeply intertwined with both the content 
shown, and the environment the interaction is 
being performed in, the section is separated for 
the sake of clarification.

Element of context Explanation

Environment What is in front of the media surface. The immediate 
vicinity of media architecture, comprising of the buildings 
and materiality, as well as the people and their activities.

Carrier What is behind the media surface. The elements 
that support the broadcasting medium for 
structural, functional or aesthetic reasons.

Content What is on the media surface. The information that is shown 
and the interpretation that might be generated from it.

Interaction (added 
by author)

What happens to the content when users 
generate some  form of interactive input.

Figure 12. Based on Wouters & Moere’s analysis of the context of media archi-
tecture, modified for the context of the thesis. (Wouters & Moere, 2012).
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DISCONNECT BETWEEN 
ARCHITECTURE AND 
MEDIA ARCHITECTURE

In the context of media architecture, the environ-
ment describes the activities, culture and overall 
atmosphere that is impacted by the media archi-
tecture (Wouters, 2016). The impact of media 
architecture is often seen as starting conversations 
and functioning as a common talking point in 
public space that can increase a sense of commu-
nity (Wouters, 2016). Gasparini (2017) argues 
that media surfaces have traditionally been used in 
urban areas, and the aim is usually to distinguish 
architecture in a visually busy landscape. 

The use of media surfaces has also been found to be 

disliked by many architects, as they are concerned 
about the installations creating an architectural 
disconnect (LaFrance, 2016). Similar views can 
also be seen in the discussion regarding the Finn-
ish environment of media architecture (Oksanen, 
2020). Media architecture has brought ‘smart’ 
designs from the art and advertising sphere, into 
public spaces and our everyday built environment 
(Diniz, 2012). 

Wouters et al. (2016) looked at the sceptical atti-
tudes of architects. They found that there were two 
main perspectives through which the architects 
evaluated media architecture, physical integration 
as well as the spatial and communicative experi-
ence. The origin of the scepticalness was seen to be 
related to media surfaces disturbing the user flow 

3.2 ENVIRONMENT & CARRIER

(Chee, K.H., 2020)

in the building (Wouters, 2016). Gasparini (2017) 
states that the use of media surfaces has become 
more like a competition in producing landmarks 
that get the most visibility and surprising results, 
and that is has become a form of urban adver-
tising where the function lies within marketing 
more than in architecture.

DESIGNS FOR DIFFERENT CONTEXTS

As the studies suggest, the content of media ar-
chitecture is evaluated very much in combination 
with the environment and carrier, meaning the 
architectural structure that physically supports the 
media surface (Wouters, 2016). Thus, avoiding a 
disconnect between the different elements is key.  
To support architecture better, a set of four design 
scenarios were distilled based on what is trying to 
be achieved through the use of media architecture. 
The scenarios are presented in figure 13 (Wouters, 
2016).

When designing for situatedness the main em-
phasis is on engaging the community and stake-
holders. Wouters (2016) recommends that this is 
done through participatory design practices both 
in the physical design of the media architecture, 
as well as the content generation. In his view, the 
local stakeholders should collaboratively moder-
ate and curate the content in order to empower 
the community and give them the means to share 
suggestions and voice opinions.

When the main emphasis is on architectural inte-
gration Wouters (2016) suggests that the thinking 
around media architecture should be increasingly 
directed beyond flat and rectangular screens, and 
towards more integrated artefacts. He also notes 
that some more insight sharing regarding technol-
ogies and interactive functions is needed between 
players in the discourse to create a better symbi-
osis between architecture and digital media. This 
symbiosis should be done by allowing architecture 

Designing for Emphasis on

Situatedness Engaging community; participatory design re-
garding content and carrier; let local stakeholders 
curate content; give voice to community.

Architectural 
Integration

Integrated artefacts; not rectangular screens; shar-
ing insights around technology and interaction; 
include architects and occupants; study brightness 
levels and other architecturally relevant factors.

Engagement Optimizing the environment for comfortable and 
safe interaction; provide spaces for both shy inexpe-
rienced users as well as users participating actively; 
aim for relevance through tying into local context.

Sustainability Considering the life cycle through adaptability and commu-
nity involvement; allow for architectural re-purposing; pro-
vide accessible means to change content; document capabil-
ities for compatibility with potential technological advances.

Figure 13. Design guidelines for contextualizing media architecture (Wouters 2016).
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and occupants to support media architecture and 
create experiences of the urban environment to-
gether. Additionally, the effect and message of the 
media architecture should be evaluating occupan-
cy perception, and the effects on the surroundings 
through for instance brightness levels. (Wouters, 
2016.)

If the main goal is to attract user engagement, the 
emphasis should be on optimizing the interaction 
spaces for comfortable and safe interaction. Ac-
cording to Wouters (2016), this requires finding 
a balance between the physical areas where input 
can be given, and the effect of social constraints. 
Wouters (2016) also showed that local relevance 
stimulates engagement, thus signs and messages 
that have relevance within the surroundings of a 
media architecture artefact provides opportunities 
for further development.

For media architecture with an emphasis on sus-
tainability, adaptability and intrinsic value should 
be at the core of the design in order to extend the 
life cycle of the media architecture. Adaptability 
should be considered both from a physical and 
content related standpoint since architectural and 
societal changes can change the level of relevance 
between architecture and media architecture. 
Technological advances should also be considered 
in the design phase to future proof the artefact. 
(Wouters, 2016.)

LONGEVITY OF INSTALLATIONS

As defined earlier the content of the media surfac-
es is often designed around the context of the en-
vironment and carrier of the media surface. Media 
architecture has brought ‘smart’ designs from both 
the art and advertising sphere, into public spaces 
and our everyday built environment (Diniz, 2012). 

Permanent  media architecture installations on 
facades are often subtle and architectural. In prac-
tice, this means that media surfaces integrated on 

building facades that are permanent and of irreg-
ular shapes, often show low-resolution content of 
an artistic nature. The aim of the content usually 
lies in highlighting the architecture and making it 
stand out in the cityscape. (Wouters, 2016;  Diniz 
et al., 2012.)

Media surfaces that are installed as an after-
thought are often added for commercial purposes, 
conveying text-based content such as advertise-
ments, news or public transport information. Due 
to the often large scale of the media surface, they 
bring along a big change into their surroundings 
regarding landscape and architecture in situations 
where the media surface is integrated into an ex-
isting structure (Dalsgaard & Halskov, 2010). As 
their aim most often is to provide some sort of 
text or symbol-based information to the user, it 
means that a higher resolution rectangular media 
surface is used to make reading and interpreting 
the content easier. (Wouters, 2016;  Diniz et al., 
2012.)

In terms of longevity Dalsgaard and Halskov 
(2010) also note that the media surface needs to 
be robust so that it can be safe and stand up to 
rough weather conditions and vandalism if it will 
be running autonomously in a public area.

ENVIRONMENT DIVIDED INTO 
SPACES FOR INTERACTION

Fischer and Hornecker  (2012) studied a media 
surface installation and established seven spaces 
for interaction, meaning a set of areas around a 
media surface based on user behaviour (figure 14). 
The context around the media surface will always 
vary, which will change the size and position of 
the spaces, as well as the overlapping of the spaces. 
All in all, the categorization gives a good under-
standing of the different modes leading up to 
active interaction. 

The biggest space is typically the display space. 

This simply means all the areas from which the 
display can be seen. An activation space is an area 
in the display space from which the user cannot 
interact with the media surface, making it an area 
where curiosity arises, possibly causing the user to 
head into the potential interaction area. (Fischer 
and Hornecker, 2012.)

The potential interaction space is all the areas 
where the user can give input into the interactive 
system. If a user decides to utilize the potential 
and give input, the space turns into an interaction 
space. This space is personal for the user while it 
overlaps with the potential interaction space. Gap 
spaces occur between the interaction spaces of dif-
ferent users, as well as between the media surface 
and the potential interaction zone. Social interac-
tion spaces are the areas where users can come to-
gether and discuss and experience the interaction 
as a shared encounter.  Comfort spaces are areas 
where the users can go if they want to take a step 
back and experience a physical and psychological 
sense of ease. These spaces usually form around 
walls, trees, pillars and other protective features in 
the display space. (Fischer and Hornecker, 2012.)

SOCIAL IMPACT OF INTERACTIVE 
MEDIA FACADES

Han et al. (2019) studied media facades in relation 
to key social constructs of the built environment. 
The study was conducted in an Australian mixed-
use building with a 15-metre long interactive 
high-resolution LED display in the retail area 
of the building. The scholars found that the rec-
ognition of safety was mostly unphased by the 
interactive media surface (Han et al., 2019). How-
ever, Dalsgaard and Halskov (2010) propose that 
people may unwillingly become involved in the 
interaction in public spaces, and appear in ways 
they did not intend through interacting, which 
suggests that some installations may reduce the 
feeling of safety.

Almost a third of the participants found that the 
interactive media surface affected their socializing 
positively, and nearly 70% of the users noted that 
the aesthetic would be a bit worse if the media 
surface did not exist. The majority of responders 
saw that their motivation to visit the building was 
the same regardless of the media surface, while 
23% saw that the media surface increased their 

Figure 14. Types of spaces (Fischer and Hornecker, 2012).
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motivation to visit. 75% agreed that their spend-
ing habits were not affected by the media surface. 
(Han et al. 2019.)

Based on their findings Han et al. (2019) suggest-
ed focusing on a safe and secure environment for 
the user to get introduced to the interaction, and 
prioritizing producing an aesthetically appealing 
display over producing a socializing space. While 
the study suggested that some aspects of the user 
experience in the built environment can be affected 
through media facades, the scholars note that they 
are not likely to influence the perceptions created 
by the surrounding built environment in terms of 
for instance safety or aesthetics (Han et al. 2019). 
In other words, media facades can primarily be 
used to strengthen sensations that have already 
been created by the surrounding environment. 

DIFFERENCES BETWEEN 
CONVENTIONAL DISPLAYS 
AND MEDIA SURFACES

In literature, several terms such as media surface, 
media façade, massive media, urban screen and 
large projection have been used to describe the 
displaying technologies and dynamic lighting ef-
fects used in media architecture. The differences in 
terminology reflect on the specific technological 
approach behind the visualization of the digital 
information. However, a clear cut definition of 
what separates media facades, urban media archi-
tecture and large-scale digital displays is lacking 
in the discourse (Gehring & Wiethoff, 2014).

In this thesis, the term media surface is used as 
an umbrella term for all the technical approaches 
of displaying digital information in architecture or 
the built environment. Haeusler (2009) also con-
siders mechanical elements controlled through 
electric actuators as a media surface, but such sur-
faces will not be discussed in the context of this 
thesis.  The main variables that distinguish media 
surfaces from a conventional display are scale, 
shape and pixel qualities, as listed in figure 15.

When conventional displays are usually measured 
in centimeters, the scale of media facades spans 
up to several meters. Another key difference is the 
shape of the image surface. While conventional 
displays usually are flat rectangular surfaces, me-

3.3 CONTENT

(Penas, 2017)
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dia surfaces can follow architectural structures and 
any shapes and curves of a building.  (Halskov & 
Ebsen, 2013.)

Thirdly, while conventional displays use a uniform 
grid system where the aim is to hide the individual 
pixels when producing the image surface, a media 
facade can use a more complex pattern where 
the distance, alignment and size of the pixels can 
differ at different parts of the surface. The light 
quality of the pixels, which determines the color 
reproduction and brightness of the facade differs. 
Regarding brightness, the lighting conditions in 
which the facade is meant to be viewed determine 
the optimal level, mainly distinguishing between 
daylight or evening conditions. Another factor of 
light quality is light diffusion which again often 
differs quite significantly between conventional 
displays and media facades. While conventional 

displays aim to produce a sharp and evenly lit 
image surface, media facades can use diffusion to 
create blurred and soft light where the end result 
is something very different. (Halskov & Ebsen, 
2013.)

CONTENT VARIATIONS

As can be seen in the evolution of the empire 
state building, the advances in technology have 
increased the resolution and have made it pos-
sible to display highly detailed content even on 
large scale media surfaces in outdoor conditions. 
The increased detail is mostly used to show con-
tent that is a combination of text elements and 
symbols. More concretely this content is usually 
advertisements or information about relevant 
events or other building relevant information such 
as public transport timetables or lunch menus 

Conventional Display Media Facade

Scale Centimeters to 
about one meter

Several meters

Shape of 
display

Two-dimensional, 
rectangular

Two- and three-dimensional
Complex shapes and curves that  
follow architectural structures

Pixel con-
figuration

Uniform grid or matrix Not standardized

Pixel shape Square Not standardized

Light 
quality

Standardized Not standardized

Figure 15. Comparison of media facades with conven-
tional displays (Halskov & Ebsen, 2013).

(Fischer et al. 2013). Han et al. (2017) suggest 
that media surfaces have only been another tool 
for urban advertising, and that said thinking has 
made it difficult to see more creative ways of the 
surfaces being used. Gasparini (2017) notes that 
a big advantage of the high-resolution is the fact 
that the user can perceive the whole image both 
from a long distance and close to it.  Additionally, 
advances in technology have resulted in combin-
ing media surfaces with different smart technol-
ogies, allowing for features such as adapting to a 
changing environment or combining a multitude 
of different lighting systems (Gasparini, 2017). 

Low-resolution media surfaces can be seen as a 
different approach to conveying information. 
They are mostly used in a way that utilizes the 
architecture itself for the communication towards 
the users. In these kinds of systems, the surface is 
often linked to software that creates the animation 
through lighting up and dimming pixels, but the 
size and shape of the pixels result in the complete 
image only being distinguishable from a long 
distance (Gasparini, 2017). When being close to 
a low-resolution media surface the sensation is 
more abstract and resembles a form of flowing 
light. These media surfaces are usually built as 
permanent parts of the structure of a building, 
and covering the facades completely instead of 
partially (Halskov & Ebsen, 2013).  

The aspect ratio of low-resolution media surfaces 
usually also differs a lot from the regular 16:9 as-
pect ratio of regular displays (Halskov & Ebsen, 
2013). That impacts the development of content 
which almost always has to be developed uniquely 
to one surface as content created for a 16:9 screen 
would not fit the surface correctly. Regarding 
low-resolution media surfaces, the main emphasis 
in the designing phase seems to be on the aesthet-
ics of the media surface. This can be seen through 
the studies of for instance Halskov and Ebsen 
(2013), who specified which steps should be taken 
into account and which tools can help to make the 

design process more iterative in order to match 
the original vision and full-scale realization of a 
custom low-resolution media surface. 

While aesthetics are an important aspect of media 
surfaces, it seems that the research considering 
the effects that the media surfaces have on their 
environment is more researched around high-res-
olution media surfaces. This most likely is the 
effect of text-based content being in the forefront 
of community engaging and commercial applica-
tions of media surfaces, while the low-resolution 
media surfaces are mainly architectural ornamen-
tation. Whatever the reason, the understanding 
of the effects that low-resolution media surfaces 
have on their environment and users seems to be 
lacking.

One of the most challenging aspects of content 
creation is keeping content updates. Many of the 
case studies in the literature suggest that the con-
tent, especially in higher resolution applications, 
easily becomes outdated and when that happens 
the media surface becomes a liability that dimin-
ishes the value of the architecture when it is just 
a black screen or even worse displaying an error 
message of some sort. The study by Han et al. 
(2019) showed that the users would have liked 
to see content updates even once a week to keep 
them interested. 

CONVEYING MEANING 
THROUGH CONTENT

Dalsgaard and Halskov (2010) noticed a challenge 
with interactive media surfaces being quite a new 
medium for designers, and that the differences in 
image quality and form factor discussed earlier 
require different content and interaction methods 
than conventional displays.

Schielke (2019) suggested a new approach as he 
studied semiotics in the evaluation of lighting 
design and found that considering the relation-
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ship between light-filled spaces and how people 
respond to different kinds of light needs to be 
studied further. He argued that while the tech-
nical dimensions on lighting have been analyzed 
a lot, not enough research has been done around 
the perceived meaning of different types of light-
ing. Semiotics studies signs and their meaning 
as a part of communication between sender and 
interpretant. Through altering the signs, different 
behaviors can be provoked in the interpretant. 
(Schielke, 2019.)

As an example, Schielke (2019) refers to the 
lights used on the Empire State Building where 
the building would represent the object, the lights 
that show different colored and messages would 
be the sign, and the citizens and tourists would be 
the interpretants. He suggests that more research 
around lighting should be conducted around this 
way of thinking. In his view, this would provide 
new research strategies and parameters for con-
sidering user friendly lighting solutions. Schielke 
(2019) also notes that light can be a powerful tool 
for creating narratives and for generating an iden-
tity, and he sees it as especially important in retail 
environments, urban design and marketing. 

Interaction is the relation between media archi-
tecture and the forms of user engagement and 
involvement that it aims to stimulate. In the end 
media architecture is a tool for affecting a user’s 
experience in the built environment, and a big 
part of that experience is engaging with people. 
The studies by Dalsgaard and Halskov (2010) 
have shown that media architecture can be used 
to stimulate conversations and interactions, and 
increase the diversity and transparency of norms, 
interpretations and beliefs. They suggest that sup-
porting these values is what ultimately drives the 
implementation and long-term sustainability of 
media architecture. 

TYPES OF INTERACTION

If simplified, the main two types of interaction 
are divided based on if the user decides to actively 
engage with the media surface, or if they decide 
to only observe the media surface. Halskov and 
Dalsgaard (2010) label this distinction as either 
walk-up-and-use, or pass-by-and-use interac-
tions. Fisher and Hornecker (2012) compare 
passive interactive mediums and interactive visual 
mediums, where screens that are installed solely 
for advertising purposes are seen as passive, and 
media facades that adds value to architecture and 
experiments with communication are seen as 
interactive. Gasparini (2017) argues that media 
surfaces for passive interaction are often installed 
without planning or research.

3.4 INTERACTION

(Tusik Only, 2019)
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Passive interactions have mostly been studied 
with the aim to estimate the value of advertising 
boards. Approaches such as viewing angle, viewing 
distances, competing visual stimuli and passers-by 
have been measured. In the discourse of media 
surfaces, the aim is to widen the knowledge into 
understanding the experience or behavior of users 
in relation to the media surface, instead of only 
seeing it and remembering it. (Fischer & Hor-
necker, 2012.)

HONEYPOT EFFECT

Wouters (2016) looks at interaction using the 
honeypot effect, which is used to describe how 
people interact with systems in the field of Hu-
man-Computer Interaction. The honeypot effect 
describes situations where people are drawn into 
the interaction space from the display space since 
they can see users interacting with the media sur-
face from a distance. This means that even if all 
users do not end up interacting actively with the 
media surface, they participate through the inter-

action with other users in different spaces around 
the media surface. If no people are interacting 
with the media surfaces a honeypot effect cannot 
commence. (Wouters, 2016.)

Using the honeypot effect as a base,  Wouters 
(2016) separates the journey of the user into 
different actions, starting from walking past the 
interactive media surface, to interacting with it, to 
dropping out of the interaction. Wouters calls the 
different stages of the interaction the activation 
loop, which is also depicted in figure 16 (Wouters, 
2016). 

The first transition of the activation loop is from 
a passer-by to a bystander. In the transition, a 
person or a group that is passing by gets intrigued 
heads into the display space of the media surface 
and stops there. In a public setting, this action 
often has to be supported by signage or having 
pitchmen that steer people towards the media 
surface. The second transition takes the user from 
a bystander to an audience member. Here, the user 
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Figure 16. Activation loop (Wouters, 2016).

or group is observing what is happening in the 
interaction space either just out of enjoyment or 
in order to learn interaction patterns to be able to 
have a go at the interaction themselves. The third 
transition happens when a user decides to leave 
the audience to become a participant, giving inputs 
for the media surface. As the fourth transition, the 
participants can become actors through starting 
performative and social interactions, meaning that 
different participants collaborate to create inputs 
for the media surface. (Wouters, 2016.)

To conclude Wouters notes that there is a balance 
point where user motivation meets favorable 
conditions regarding spatial, interactive and social 
aspects, that creates interactions. From a spatial 
perspective, the space should include safe spaces 
to learn and have social interactions that allow the 
honeypot effect to take place and attract more us-
ers. From an interactive perspective, the main goal 
is to give the users a pleasant experience, taking 
into account the different degrees of participation. 
From a social perspective, the interactive system 
should take into account that participants do not 
always proceed through the interactions as intend-
ed, and the system should allow for unpredictable 
choices and a continuous dialouge between differ-
ent participants, spectators and the system itself. 
(Wouters, 2016.)

WHY DROPOUTS HAPPEN

Muller et al. (2010) argue that while interactions 
regarding humans and computers often assume 
that the human is aware of the computer, the 
same does not hold true for public interactive 
media surfaces. With them, the potential users are 
initially passing by without an intent to interact. 
Fischer and Hornecker (2012) note that most 
people don’t assume large displays to be interactive 
at all. Wouters (2016) also highlights that in many 
cases the users might not initiate the activation 
loop at all.

In addition to many users not even considering 
interaction, many drop out in another phase of 
the activation loop. Wouters (2016) studied the 
reasons why in a case-study. He found that pass-
ers-by often experience a general discomfort or 
disinterest towards the interaction which might 
be triggered by external factors. The external fac-
tors can be time constraints, or factors relating to 
the media surface such as unpleasant visuals or 
sounds, causing unwillingness to interact. During 
different phases of interaction, a user can drop out 
due to usability issues or simply feeling under-
whelmed by the general purpose of the interaction. 

The user can also feel discomfort in the form of 
social fears depending on the crowdedness and 
unfamiliarity of the situation. The interaction in-
put method can also cause discomfort if it doesn’t 
match the user’s expectations regarding subtleness. 
If the input method requires excessive gestures the 
user might also drop out simply due to exhaustion. 
If none of the above has caused the user to drop 
out they will ultimately drop out due to a feeling 
of completion, where they experience that they 
have explored all the aspects of the interaction. 
After dropping out the users might engage in 
social interactions in order to guide other partici-
pants or audience members. They can guide others 
through conversation or through knowingly or 
unknowingly showing an example of how to per-
form different forms of input. (Wouters, 2016.)

ENCOURAGING INTERACTION

Most of the research done with different forms 
of interactive media surfaces is based on users 
becoming actors who conduct a performance of 
some kind. However, Tomitsh and Hespanhol 
highlight some other interaction types based on 
design goals in different types of spaces (Hespan-
hol & Tomitsch, 2015).

Tomitsch and Hespanhol identified three main 
scenarios for how users organize and interact in 
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digitally enhanced environments. For each of 
the scenarios, they also determined strategies for 
achieving them, shown in figure 17. The first sce-
nario is performative interfaces, where a limited 
number of users engage in a highly visible and 
direct interaction. The interaction space is very 
limited, and the interface is usually based on some 
form of a media surface. There is a clear distinction 
between the performers - users who are engaging 
in the interaction, and the observers – the people 
passively watching from a distance. The honeypot 
effect is strong in performative interfaces as it is 
culturally familiar from performances such as a 
street performance or a play, and this scenario is 
usually seen in temporary media art installations 
for festivals or art exhibitions and events. (Hes-
panhol & Tomitsch, 2015.)

The second scenario identified by the scholars is 
allotted interfaces. With allotted interfaces, the 

interaction space is big enough to accommodate 
multiple participants who can interact with the 
interface simultaneously, and the line between 
performer and observer is more blurred than in 
the case of performative interfaces. The perform-
ers are not locked down to one spot but have a 
bigger potential interaction space where they can 
place themselves freely, and socialize with other 
participants during the interaction. The size of the 
media surface is also usually a lot larger in allotted 
scenarios than in performative scenarios, allowing 
the users to feel as participants of a broader group 
instead of having everyone focus in on one’s per-
formance. The interaction methods can vary from 
mirror-like full-body interfaces to using personal 
devices. (Hespanhol & Tomitsch, 2015.)

In the third scenario, responsive ambient inter-
faces - the interfaces are purposely designed not 
to appear interactive. While they use input from 

Figure 17. Feedback strategies for intuitive interaction in public spaces (Hespanhol & 
Tomitsch, 2015).

users or audiences to change aspects of the sur-
roundings such as lights or sounds, they aim to 
do so without giving the users direct feedback 
about what is happening. The feedback of the 
interaction is usually both delayed and diffused, 
meaning the user realizes the occurrence of the 
interaction after the event, if at all. The motivation 
for using responsive ambient interfaces is often 
based in wanting to enhance the environment in 
some way while avoiding the gathering of crowds 
and stoppage of movement in the display space 
of the interface. The aim is usually to keep the 
users focused on their surroundings instead of an 
interactive performance. (Hespanhol & Tomitsch, 
2015.) 

INPUT METHODS

Different methods can be used to enable the user 
to engage with the content on the media surface. 
While touch screen interfaces are becoming an in-
creasingly large part of our day-to-day interaction 
with technology, the large size of media surfaces 
creates needs for alternative forms of interaction. 

Gehring and Wiethoff (2014) lists the main 
methods for interacting with interactive media 
surfaces, and notes that the affordability and 
technological advances have made direct touch 
the most common way for interaction. An addi-
tional major benefit of direct touch is that the user 
doesn’t need to be given any form of input device, 
but they can interact through the use of their arms 
and body.

The same benefit is shared by gesture-based input 
methods, which are usually based on a camera 
that is tracking specific movements of users based 
on software analysis. Gesture-based interactive 
mechanisms are also called natural user interfaces 
due to no specific device needing to be operated 
by the user. (Hespanhol & Tomitsch, 2015.)

The weakness of direct touch and gesture-based 
input methods, when used with interactive media 
surfaces, is that when they are being used in public 
social situations, the input method lacks privacy 
and users can shy away from engaging with the 
media surface for that reason (Hespanhol & 
Tomitsch, 2015).

If an input device is used for the interaction, it 
can be a fixed input that is mounted to a certain 
position in front of the media surface, or it can be 
some form of a mobile input device that works in 
the vicinity of the media surface. Behrens et al. 
(2014) call these devices either situated if they’re 
in a fixed location, or mobile if they can be carried 
around. As an example, Gehring and Wiethoff  
(2014) discuss an interactive media surface where 
the users could ‘shoot’ text messages onto the sur-
face. In this scenario, a cannon that was fixed to 
the ground was the situated input device, and a 
wireless slingshot was the mobile alternative.

Behrens et al. (2014) note that the use of shared 
situated and mobile devices are declining as in-
dividual mobile interfaces such as mobile phones 
and tablets are starting to be the standard input 
device. The same is also noted by Hespanhol & 
Tomitsch (2015), and they note that while person-
al devices minimize the public exposure and thus, 
reduces the risk for social embarrassment, they 
introduce a lot of complexity and loss of sponta-
neous interactions through the need to navigate to 
a website or install an application (Hespanhol & 
Tomitsch, 2015). The use of personal devices also 
complicates many users engaging with the media 
surface at the same time, and takes away some of 
the social aspects of the interaction even if it can 
be technically achieved (Hespanhol & Tomitsch, 
2015).
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4 

STAKEHOLDER 
INTERVIEWS

This chapter starts with presenting the methodology behind 
the stakeholder interviews and the video scenario together 
with the basic questions and structure of the interviews. 
After that, the method of analysis is covered. Finally, the 
findings from the interviews are presented, and the attitudes 
towards the media surfaces in the video probe are shared.
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4.1 SEMI-STRUCTURED 
INTERVIEWS

The literature review provided a lot of insights into 
the main value of sustainability, smartness and ex-
perience for the real estate and construction sector 
as well as media surfaces in general. However, 
there was a need to strengthen the understanding 
around research questions two and three; What 
do the stakeholders in the construction and real 
estate sector value about interactive media sur-
faces? and, How do the stakeholders in the con-
struction and real estate sector see the impact 
and importance of sustainability, experience and 
smartness? The research provided an opportunity 
to see how well the literature review reflected the 
views of the Finnish market, and how familiar the 
stakeholders were with interactive media surfaces.

Semi-structured interviews were chosen as the 
main method for data gathering around the 
research questions. Interviews were the chosen 
method since they are a good tool to gather in-
sights and opinions about peoples ideas and at-
titudes around a subject, as well as study multiple 
different angles around a subject (Muratovski, 
2016). This sort of qualitative research method is 
useful especially if said subject is relatively new 
and does not yet include a broad knowledge base 
and general questions about the topic remain 
unanswered (Muratovski, 2016). In the interviews 
discussions were had around the themes sustain-
ability, smartness, experience and interactive media 
surfaces. A set of supporting questions (Appendix 
B) was used to guide the interviews but the aim 
was to have an open-ended conversation with the 
interviewees.  

Additionally, at the end of the interviews, a set of 
three videos of different kinds of interactive media 
surfaces were shown to the interviewees. The pur-
pose of the video scenarios was to give concrete 

examples, and a common talking point for the 
interviewees to comment on regarding interactive 
media surfaces. This was deemed necessary due 
to the scattered understanding of the discourse 
and the topic most likely being very new for the 
interviewees. The videos functioned as examples 
of three different directions that a media surface 
could be developed towards, especially from a 
content perspective. 

The interviewees were asked to fill in a short version 
of the User Experience Questionnaire (UEQ-S) 
for each of the videos. The UEQ-S (Appendix A) 
is a tool used to measure the subjective impression 
a user gets when using a product (Rauschenberger 
et al., 2013). Another almost identical tool is the 
AttrakDiff, which has been used in the evaluation 
of media surfaces (Fisher et al., 2018). The ques-
tionnaire uses semantic differentials, essentially it 
lists a number of contradictory adjectives and the 
user marks down what they feel represents their 
experience on a scale between the two adjectives 
(Fisher et al., 2018). The use of videos has been 
shown to be valuable when exploring and eval-
uating design ideas together with AttrakDiff 
(Zwinderman, 2013).

The relevant stakeholders were selected from a 
construction project around a mixed-use building, 
meaning it will contain both a public area con-
taining restaurants and other leisure time activi-
ties, office space as well as a hotel. The relevance 
of the stakeholders was determined through their 
role in planning and procurement processes of 
the building. The roles selected for the interviews 
were an architect, a developer, a professor on smart 
buildings, a constructor, two interior architects 
and a manager of a museum with a media surface 
elevator.

WHAT: Semi-structured interviews and evalu-
ation of media surfaces through video scenarios 
with stakeholders from a mixed-used construction 
project.

WHY: To validate and gain a better understand-
ing of the information gathered from the litera-
ture review in a Finnish context, as well as map 
the maturity of stakeholder knowledge regarding 
interactive media surfaces.

WHO: 

 7 Selected stakeholders for the interviews:

Professor: Professor specialized in smart build-
ings from a Finnish university.

Developer: An experienced Customer Relations 
Manager from a Finnish real estate development 
company.

Constructor: An expert on data analysis in a 
Finnish construction company.

Interior architect x2: Two interior architects 
from a Finnish company specialized in designing 
work spaces.

Architect: An experienced architect from a large 
Finnish architecture firm.

Museum Manager: The museum manager was 
involved in the construction of a new building 
that also featured an elevator equipped with me-
dia surfaces.

HOW: The interviews revolved around how the 
stakeholders defined and valued the different de-
velopment directions, and how they impact their 
work. Additionally their experiences and impres-
sions regarding interactive media surfaces were 
discussed. The main themes were;

1. Experiences in the built environment. 

2. Smartness in the built environment and smart 
buildings.

3. Sustainability in the built environment and 
green building certificates. 

4. The definition of media surfaces as well as at-
titudes and opinions about them.

At the end of each interview the video scenarios 
were presented and evaluated. The interviewees 
were encouraged to talk aloud while watching 
the videos and filling out the UEQ-S, in order to 
get more qualitative data and detailed opinions 
around the media surfaces in the videos.

The interviews were conducted in Finnish due it 
being the first language of the stakeholders. They 
have then been transcribed in Finnish, and the 
relevant quotes have been translated for the pur-
poses of this thesis.

MAIN FINDINGS: The main directions from 
the literature review remained true based on the 
stakeholder interviews. The stakeholders’ knowl-
edge base around media surfaces was limited. Ar-
chitectural integration was seen as more attractive 
than commercial content.
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ANALYSIS METHOD

The interviews were analyzed through a bottom 
up approach, where the findings emerged as reoc-
curring themes from the interview material. The 
method was basically the same as in an Affinity 
Diagram, where information is grouped through 
forming data clusters by arranging post-it notes 
with data fragments on a physical wall  (Dam & 
Siang, 2020). However, as the analysis was con-
ducted solely by me, a physical cluster was not 
made, but the organization into themes was done 
through highlighting and organizing the findings 
directly in the text editing software where the 
interviews were transcribed.

FINDING: EXPERIENCE IN 
THE BUILT ENVIRONMENT IS 
CONNECTED TO EFFORTLESSNESS 
AND PRODUCTIVITY

When asking about the desired experience that 
should arise in the properties of the stakeholders 
the answers leaned towards providing easy ap-

proachability and effortless completion of tasks for 
the user. The interviewees highlighted that an ef-
fortless experience differs depending on the target 
group and what the space is meant for. The most 
prevalent use case was office buildings, where the 
aspect of effortlessness meant good accessibility 
and wayfinding, in order to increase productivity. 
Considering the wellbeing of the users through 
providing a workspace that fits the work tasks and 
that creates a sense of pride in the employees that 
work there was also seen as important by the inte-
rior designers. Regarding what an ideal experience 
in the built environment should be, they especially 
saw that the space should evoke some form of an 
emotional response.

INTERIOR ARCHITECT 1: “A kind of multisen-
sory thing that evokes emotions when you step in. 
They can be many kinds of feelings. Ones of impres-
siveness that I lately experienced in Oodi. And some 
form of joy about architecture, when it’s at its best.”

INTERIOR ARCHITECT 2: “I’m sad to visit 
REDI [shopping center in Helsinki] just because it 

4.2 FINDINGS REGARDING 
CONSTRUCTION AND REAL 
ESTATE VALUE DRIVERS

lacks some form of consistency and understandabili-
ty, so that can cause disappointment when the things 
you would hope to be effortless have been made tricky”

CONSTRUCTOR: “A good experience in a building 
should be easy, that things just kind of happen for 
themselves”

ARCHITECT: “Often you get a crush on the 
technology, but then you don’t think about what it 
actually brings. Like, yeah we can make it react to 
you walking into the office but what is the actual 
thing?... there’s probably a lot of opportunities but 
at least I don’t have any experiences about what it 
really could offer.”

MUSEUM MANAGER: “The visitor experience 
has to be really seamless and effortless as a whole, I 
get really mad if some automatic door doesn’t work 
properly, it really sucks, and that makes the elevator 
really important.”

PROFESSOR: “In my experience there is more and 
more emphasis on taking the user into account and 
figuring out the service path and what the big pic-
ture is. Theres more and more of these sole solutions 
for things like indoor navigation or a space reser-
vation software, but how could it be made into an 
experience for the user that would be smooth and easy 
to use.”

FINDING: APPLICATIONS ARE 
NOT SEEN AS THE KEY TO A GOOD 
EXPERIENCE IN A SMART BUILDING

The interviews revealed that while digitalization 
currently seems to push the interaction between 
humans and buildings towards the use of applica-
tions, the interviewees are doubtful that this is the 
right direction. The interviewees found that real 
estate that wants to stand out through technol-
ogy or ‘smartness’ often launch an application to 
navigate in the property and interact with various 
elements of the building. However, the usefulness 
of these applications was seen as questionable due 

to the difficulty of acquiring users, the complexity 
of signing in and using the app and lack of true 
user value.

Regarding future directions for interacting with 
the building, it was seen that the interaction 
methods will be more diverse in the future. For 
applications, the direction should be a universal 
app that would form a new standard for buildings 
so that every property doesn’t have its own ver-
sion. The usage of apps altogether was questioned, 
and other interaction methods such as voice com-
mands, gestures or wearables were seen as future 
development directions.

DEVELOPER: “I want away from the app world 
that requires me to get my smartphone out and tweak 
something.”

DEVELOPER: “If a building can sense something 
that you don’t know yourself, then some form of me-
dia surface is still the way to tell it to a human being. 
So it definitely has potential.”

While applications have been developed for locat-
ing services and colleagues, getting people to use 
the building in a way that creates a need for the 
services is challenging. 

PROFESSOR: “-what we have heard about actual 
use for instance from the Edge building when we 
visited, was that even though these applications 
exist, people still head to pretty much the same places 
every morning, and the same groups form, regardless 
of the open office.”

PROFESSOR: “Personalized surroundings is an 
emergent theme, but then again the technology is a 
bit limited. If talking about an open office, then how 
many light fixtures are you tuning and especially 
with temperature controls there will be compromises 
in some areas. Our visit to the Edge building showed 
that most of the time you are fine with the surround-
ing conditions, so to think that you would tweak it 
every time you visit is unlikely.”
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PROFESSOR: “The smart buildings I’ve visited, 
the Edge and other ones, the usability aspect is pretty 
bad, it hasn’t been thought through to the end. For 
instance in order to control the lighting you have to 
have an app yeah, but then you have to connect to a 
certain wifi to be able to control it. They don’t want 
it to be on a public wifi so you have to pick one of the 
buildings networks for your phone and join it, then 
you have to insert a password to get in and control it 
and so forth…so no thanks-“

The constructor compares an effortless experience 
to the use of the ridesharing app UBER which he 
can use in different countries and it always works 
the same way, including payment, routing, and 
feedback. 

CONSTRUCTOR: “Something like this [UBER] 
should be done for the use of buildings, and prefera-
bly in a way that is global and could be allocated by 
many buildings. Now we have these smart buildings 
in which solutions are built to function specifically 
in that property, and then they work through for 
instance an app. That leads to you having to install 
a bunch of different apps if you attend many prop-
erties. There’s no standard solution. The best example 
is probably airports and sports arenas that strictly 
tailor them to only their own use. If you’re bothered 
to make the effort to install it you’re one of 1-10%. Of 
users 90-99% don’t bother, which makes them com-
pletely miss out of those services. That can be aided 
through having some form of info screens around, so 
that you don’t need the phone but there’s another way 
to log in. But the building needs to identify you in 
some way in order to be able to serve you.”

PROFESSOR: “At least it [interacting with build-
ings] will get more versatile. It could be gestures, 
speech, something wearable that measures things 
about us an then adjusts the building accordingly. 
With a camera a lot of our behavior can be analyzed, 
how many persons are in a space, what are people 
doing, how old are they and what’s their gender and 
how are they feeling. You can even determine their 
pulse from some microexpressions, so it will definitely 
become more versatile than a traditional light switch 
or thermostat.”

ARCHITECT: “The future of interaction is proba-
bly in AI and that when you enter a building it will 
recognize you. And that then forms a bigger part of 
the service depending on what they want to do. For 
instance that they can order the right amount of stuff, 
in the canteen for instance they would know about 
what the users would like to eat, or should they have 
more vegetarian food or chicken. At it’s best it can be 
really subtle but it recognizes you. I don’t know how 
much people like it, at least I don’t, that when you 
open social media or have just googled something you 
will run into the same ads, meaning it’s too obvious 
it gives you a bad feeling, and that is not the aim 
here. But if we can subtly provide things.”

FINDING: MAIN VALUE DRIVER 
IS FINANCIAL RETURNS, MOSTLY 
IN THE FORM OF RENT AND 
EFFICIENCY OF SPACES AND USERS

When discussing the motivation and goals for the 
stakeholders, maximizing financial returns arose 
as the ultimate goal. Thus, the investment into a 
media surface should either make the building 
more attractive for potential tenants, increase the 
rental incomes, or create an additional revenue 
source through the selling of additional services. 
In order to be attractive towards tenants, first 
impressions were seen as important. The first im-
pression was often seen as an impressive entrance 
into the building or an overall effortless or smooth 
experience when using the building that will leave 
a lasting impression.

Effectiveness played a big role in that being able 
to use the space efficiently and effortlessly keeps 
the users happy and allows them to direct their 
energy into the completion of whatever tasks or 
objectives they have in mind, instead of having 
to focus on their environment. Through this effi-
ciency gains in productivity can be reached as well 
as a connection between social sustainability and 
return on investment.

The financial returns are received from rental in-
come and the ultimate selling price. The professor 
also sees connecting social sustainability to return 

on investment through some form of measure-
ment as a likely direction in the discussion around 
sustainable smart buildings.

PROFESSOR: “When we look at sustainabil-
ity from a  management perspective we have to 
think about how to measure it. Environmental 
and economical sustainability is easy to measure, 
but how do you measure social sustainability?  
 
One study I read looked at how much a smart build-
ing could impact social things like sick leave amounts 
and job satisfaction, compared to say managerial 
actions such as bonuses. - as an example of the logic; 
that through investing in smart building features 
you could increase job satisfaction and performance 
by 5% and by giving out bonuses you could achieve 
10% 

DEVELOPER: “I would see that the value of media 
surfaces for the developer would come from being 
truly informative, or if they truly make the space 
more spectacular, or brings something new to the 
porperty that makes it better to use. It doesn’t nec-
essarily bring rental income, but can raise the price 
when selling the property.” 

PROFESSOR: “Well the impression I have at least 
from offices is that their driver is the brand value 
and attracting new talent. That you are for instance 
a technology consulting firm, should also show in 
your building, that you have all the brand new stuff 
regarding technology there as well. So that when the 
competition about good employees is hard anyways, 
you have that part covered too so that it becomes a 
complete package. At least I think that is the biggest 
driver there, and it takes additional investments so 
it trumps a lot of things even though it makes it more 
expensive.”

FINDING: ECONOMICAL AND 
ENVIRONMENTAL SUSTAINABILITY 
MOST PROMINENT, BUT 
SOCIAL SUSTAINABILITY 
BECOMING AN IMPORTANT 
DIFFERENTIATING FACTOR

Environmental sustainability has become some-
what of a norm and is no longer seen as a dif-
ferentiating factor. The interviewees suggest that 
this is especially true in the Nordics where the 
building standards and legislation already require 
factors that contribute to environmental sus-
tainability. In order to attract the best talent and 
maintain an effective workforce the efforts that 
give a competitive edge are transitioning towards 
social sustainability in which wellbeing and social 
encounters get more emphasis. However, the 
difficulty of measuring the economic value and 
effects of added social sustainability was seen as 
a challenge since that usually forms the basis for 
investment decisions.

PROFESSOR: “When the directives have such high 
demands and many of the easy things around ener-
gy efficiency and environmental friendliness have 
already been covered, you can clearly see that equip-
ment- and system suppliers are selling the narrative 
of user-centricity - They say, why are you trying to 
save more energy or space when if you put some effort 
into the personnel which produce 90% of the costs, the 
impact will be greater”

The professor also brought up the change in the 
purpose of a future office due to the possibilities 
to work remotely and possibly even using things 
such as robot vehicles as mobile offices. 

PROFESSOR: “We can keep small meetings wher-
ever we feel the best whether it’s on the ocean shore 
or in the middle of the woods. If we have a bigger 
meeting we can connect two robot vehicles to each 
other and we can accommodate the meeting. So why 
would we even bother to go to some old office? Does 
this mean that offices have to transform more into 
interesting places to meet? And that way this social 
aspect becomes stronger when you start to compete 
with places like coffee shops and other buildings, 
these robot vehicles also become a competitor.”

ARCHITECT: “I’ve gotten this feeling in our proj-
ects that we have the  initial plan ready and then 
these [LEED & BREEAM] consultants arrive to 
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evaluate, and usually there aren’t any radical chang-
es. Basically they’re pretty normal requirements for 
good buildings regarding daylighting and the place-
ment of spaces. So we have always solved them so 
that they’re there already.

FINDING: SMART BUILDINGS ARE  
DIFFICULT TO DEFINE, BUT 
ADAPTABILITY FORMS THE BASE

When discussing smart buildings a recurring 
theme was adaptability. Mainly this aspect can be 
seen regarding more efficient space usage, where 
modern offices often have activity-based offices 
where the worker does not have a personal desk, 
but chooses the desk or room depending on their 
task at hand. 

Regarding the whole property, the interviewees 
called for flexibility due to the nowadays fast-
paced churn rate of tenants as well as the fact 
that the tenants are usually unknown during the 
planning phase of the building. The interviewees 
saw that this late insight into who will occupy 
the spaces also introduced difficulty in creating 
the user experience since the need for flexibility 
requires a somewhat generic approach regarding 
the design.

User experience is more difficult to control in 
mixed-use buildings than in ‘one purpose’ build-
ings due to not knowing the tenants their needs 
for the spaces during the planning phase.

DEVELOPER: “It [the building] also has to be flex-
ible because technology is advancing so much. How 
do you build a building where you can always build 
a new layer on top of the old one so that it responds to 
the new advancements regarding the tech.”

PROFESSOR: My view on it [the definition of a 
smart building] is that it’s a bit like the definition of 
artificial intelligence, meaning it is running further 
away all the time. As soon as something is achieved, 
something more is added to the requirements and 
then the older one isn’t a smart building anymore as 
the definition runs away again. Fifty years ago if 

some building was thought of as being ‘smart’ that 
wouldn’t be the case today even if it had some auto-
mation built into it. But I guess it currently circles 
around the theme of self-learning, that you don’t 
have to program everything beforehand and bring 
‘smartness’ to the building, but that it would learn 
how to be smarter itself based on user feedback or how 
the property is being used or other measured data.”

CONSTRUCTOR: “Office use has headed towards 
a direction where a lot of overbooking, shared work-
spaces and shared environments are used. That this 
is quiet, this is loud, here you’re allowed to use your 
phone. So the possibilities to use some form of smart 
solutions are bigger than earlier when everyone had 
their own booth so they disappear into there and no 
one sees them for eight hours.”

FINDING: AS A TERM MEDIA 
SURFACE IS MOSTLY LINKED 
TO LARGE PUBLIC DISPLAYS 
AND LOBBY INFO SCREENS

When asked what their current understand-
ing and impressions of media surfaces were the 
interviewees brought up large public displays, 
lobby area info televisions and shopping center 
information displays. Overall the impressions of 
these current forms of media surfaces were quite 
negative. The large public displays were mainly 
seen as too bright, large and intruding for their 
environment in the city. Lobby info screens got 
critique for their lack of useful and visually pleas-
ant content. 

INTERIOR ARCHITECT 1: “Well  my feelings 
about these media surfaces are a bit mixed, for in-
stance I hate that media surface or whatever it is on 
the music house [Musiikkitalo]…they’re just very 
visually loud elements.”

INTERIOR ARCHITECT 2: “I get a feeling of a 

science fiction movie, like they’re from the future. Or 
that’s the aim but then the current solutions can be 
quite awkward.”

INTERIOR ARCHITECT 1: “We have made a 
lot of things with conventional displays in lobbies 
or conference centers and such, but there’s always the 
challenge that the content that then gets displayed on 
them isn’t really finalized. Or then the displays are 
turned off. So it should somehow be connected to hav-
ing someone that regularly produces content for them 
so that it’s interesting, thought through and suits the 
environment.”

When discussing good executions a new airport 
lounge which depicts a nature theme is men-
tioned. Commercial applications were seen as 
problematic and the interior architects said that 
when the execution allows for an artistic element 
the end result becomes better.

INTERIOR ARCHITECT 2: “In the office envi-
ronment the content is usually the actual happenings 
in the building or videos that display the brand or 

4.3 FINDINGS 
REGARDING INTERACTIVE 
MEDIA SURFACES
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highlights things about how the building should be 
used. The branding videos are seen as informative for 
visitors and the building introductions are more for 
the regular users of the building.”

When discussing user value and benefits one 
interior architect saw that media surfaces could 
be used for wayfinding applications in buildings. 
She said the execution could resemble something 
she saw at a museum where the users’ drawings 
of insects were scanned and then projected and 
animated onto the wall. This thought of a personal 
avatar guiding you in spaces was seen as an inter-
esting idea to explore.

DEVELOPER: “Well they’re really ugly usually.-- 
First of all they are really bright, and they are mostly 
just used for ads. They could be more ambitious in 
how they look and how they are integrated. They’re 
too loud usually, they could be more subtle and pleas-
ing for the eye and bump up the value of the property 
at the same time if it’s done well. That way it attracts 
better tenants and then the returns grow. That’s the 
way it goes.”

The museum manager had the benefit of talking 
about the actual media surface wall installed in 
the elevator of the museum. Thus, he had more 
experience and a concrete talking point compared 
to the other interviews. He elaborated on the dif-
ferences between displays and media surfaces in 
the following way.

MUSEUM MANAGER: “I think it [a blurred 
look on a media surface] is funny because it’s not a 
problem that there’s not a wall sized led-screen on 
which you can display the buffet offering of a hotel, 
I don’t think it’s a restriction because it wouldn’t 
be attractive to me. The size of the wall relative to 
how close the person would be standing would be so 
wrong that it wouldn’t be a pleasurable experience. 
We have 13 display surfaces in this museum on the 
in- and outside for guiding users and marketing 
purposes, so I don’t really have a feeling that I would 
want to add content like ‘A guided tour in English 
today 13.00’ to the elevator.” 

FINDING: ARTISTIC USE SEEMS 
TO HAVE THE MOST POTENTIAL 
BUT SOME KIND OF FUNCTIONAL 
BENEFIT SHOULD OCCUR

When discussing the potential content for media 
surfaces the discussions quickly headed towards 
the balancing act between art and function. The 
ideal solution seemed to be content that displays 
some information or provides some kind of rele-
vant function for the building but is created in an 
artistically interesting way. In pure functionality 
and information seeking the interviewees found 
that it is difficult to compete with smartphones. 
Some interviewees saw pure art installations as 
risky due to art being inherently dividing in how 
it is perceived. However, it was also noted that 
art has always been a part of especially high-end 
buildings and that instead of paintings and sculp-
tures the art could be some form of video art in 
the future.

INTERIOR ARCHITECT 1: “There is a lot of high 
quality video art in Finland. It’s just really difficult 
to get into projects, it divides opinions. I’ve tried to 
incorporate it and at some point the customer stops 
it and is too afraid to order it…that kind of art piece 
always costs a bit, and then they think about it being 
too scary or irritating for some people, as is usually 
the case with art. But then if it doesn’t evoke any 
emotions it’s really boring…maybe the easiest would 
be some form of a nature theme that is always easy 
to bring.”

INTERIOR ARCHITECT 1: “I think commercial 
content is always a bit of a problem, because they al-
ways go purely on commercial terms, but when were 
able to do something that is half art half commercial 
it works better.”

ARCHITECT: “- Oftentimes significant buildings 
will have some art in them. In the past it has been 
paintings or sculptures or something more abstract, 
but this [media surfaces] could have a real opportu-
nity to do something new and that feels interesting. 
And the fact that it would support the architecture 

would be the starting point.”

PROFESSOR: “When you have all of those lobby 
screens where you display some information about 
the property, whether it’s energy consumption or in-
door air condition, the user is maybe interested in it 
a couple of times, but for the regular guy who works 
there everyday it isn’t of any interest.” 

FINDING: STAKEHOLDERS ARE 
AVOIDING THE RESPONSIBILITY 
OF CONTENT CREATION

When it comes to the management and cre-
ation of the content none of the stakeholders 
saw themselves as the party responsible for said 
tasks. Content creation by a third party came up 
as both a possible solution to get a responsible 
party to handle content, but it was also seen as an 
interesting opportunity to give artists a platform 
to create unique experiences for buildings and 
brands. Another issue that came up repeatedly 
was the challenges that a multi-use building will 
pose regarding content creation. It was seen that 
the different use-cases of the building and the 
multitude of tenants might cause some friction 
regarding who can show what and for how long.

ARCHITECT: “In these things it [updating and 
managing content] would pretty clearly be the 
building owners task, it’s a service provided by the 
building. Of course if it’s in a tenants office area that’s 
a different thing, but I think that this is a part of the 
complete service through which the building tries to 
stand out and be better than the competition.”

ARCHITECT: “With the content the challenge is 
that it easily becomes very one dimensional in that 
you end up with only advertisements like on the 
music house in Helsinki. I don’t know if they show 
grocery store ads but anyways stuff that’s unneces-
sarily normal and casual. I guess the question is how 
pointing it has to be, or is it more subtle. Of course 
if there’s a big conference or something you could do 
some more informational stuff, but in everyday use a 
subtleness would most likely be good. Depends on the 
customer and what they want to communicate. But 

it requires expertise from the customer and maybe the 
use of a professional”

DEVELOPER: “It [content management] is chal-
lenging especially if the building has many users.” 
“For the owner of the building it is pretty heavy to 
maintain a system like that, the owner isn’t there 
most days so it would be more on the tenant to create 
the content, especially a changing content.” 

FINDING: THE MEDIA SURFACE 
HAS TO FIT INTO THE CONTEXT 
OF ITS ENVIRONMENT

Discussion around the theme of what the ideal 
experience in a multi-use building would be, 
spawned a conversation around the subject of 
different experiences being more or less desirable 
depending on the context around the building in 
question. All stakeholders stated in some form 
that the experience should support the desired ex-
perience of the building and the surrounding area. 

DEVELOPER: “First of all it [the experience] is 
showy, good architecture, good materials, the fit into 
the environment. It’s very multifaceted. The expe-
rience is made up of the whole building, the whole 
environment and surrounding area. If we look at the 
Kamppi area as an example, all of the walls are filled 
up, and then again when we come here to the older 
side of town we see almost none of that. Some compa-
nies value a more subtle environment and some more 
flashy and stimulating surroundings.”

ARCHITECT: “Animated lights as big surfaces is 
easily quite a strong stimulus. So it’s quite a challeng-
ing thing to get right especially if the technology needs 
to be integrated into the building. -- The technology 
also ages real fast. There’s been quite a few buildings 
that have been based around having a system or 
technique in the façade itself, and then in five or ten 
years it easily looks outdated.”

DEVELOPER: “--Overall the architecture in 
proportion to the media surface needs to be very har-
monic. To old properties the media surfaces should 
be presented in a more dignified way. They should 
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be easily designable and implementable into their 
surroundings.”

IDEATION AROUND MEDIA 
SURFACE USAGE AND CONTENT

Towards the end of the interviews, the stakehold-
ers were encouraged to bring forward some ideas 
and use cases where they could see interactive 
media surfaces bringing additional value. Both 
ideas of a functional nature, as well as more artistic 
nature, were expressed. The functional ideas often 
reflected sprucing up some existing functions 
such as lights indicating parking spots, learning 
environments, office environments and tourist lo-
cations with media surfaces to make the functions 
more visually attractive and implemented in the 
building. 

It was noteworthy that while the stakeholders 
expressed an interest in a more artistic visual 
style earlier in the interviews, most of the ideas 
were very much bound to some function in the 
building. This might be due to the fact that ar-
tistic expression is both difficult to come up with 
on the spot, as well as difficult to communicate 
in an interview setting, but it also suggests that 
providing some sort of functional benefit through 
the interactive media surfaces is still important. 
Many of the ideas also seemed to revolve around 
storytelling of some kind. The interactive media 
surface was seen as a form of lighting that could 
be used in combination with audio to enhance the 
immersive quality of a story.

INTERIOR ARCHITECT 1: “We have talked a 
lot about these virtual wormholes recently with a 
few clients when they have offices in many differ-
ent countries or even in different cities in Finland. 
Through them you can  create a sense of community or  
for instance shared breakfasts with colleagues in dif-
ferent locations. So then you can  have rooms where 
the others are kind of present but are in a different 
part of the world. Interactive media surfaces could be 
useful for that sort of thing in a way that it would be 
more holistic than a display on the wall.”

INTERIOR ARCHITECT 2: “In schools and day-
cares it would be amazing to use them in a pedagogic 
way. For instance when you’re explaining things 
about dinosaurs they would appear on the walls of 
the classroom or something that would make the 
whole space match the teaching. 

DEVELOPER: “We were just in London in the lob-
by of a skyscraper which had a high-resolution image 
from of the landscape from the top of the building, 
and then it showed a kind of timelapse of the last day 
so that you had the sunrise through the day.”

DEVELOPER: “I’m interested about showing art 
through the media surface -- How could that be an 
enlivening factor in a restaurant or somewhere else? 
It’s really difficult to do as art generally is since the 
use isn’t obvious. I also liked the thought that media 
surfaces would bring a  continuity to the buidling 
and that it would create a  bit of an umbrella brand 
for it, and of course that it could be modified.”

ARCHITECT: “I’ve gone to this testing facility 
which used the natural spectrum of light, and they 
had this dark meeting room in the middle of the 
building, and then a sort of ‘lightroof ’. When they 
adjusted the light intensity and the color tempera-
ture you noticed that your body reacted to it, it’s such 
a powerful stimuli. So in those kinds of dark spaces 
that are in the middle of a building...if we can make 
those feel like your really close to the sun through arti-
ficial light, that would be really good. And if it could 
support your work or help you to energize through 
for instance tricking the internal body clock a bit in 
the finnish winter. It should probably be really subtle 
though-.”

MUSEUM MANAGER: “We have quite a simple 
building in terms of navigation but if you’d have 
different colored stripes on the floor or wall of  a hos-
pital lets say, it could be really fun. And you can kind 
of grab a person, because when I’ve visited some big 
firms with big buildings for the first time, finding a 
meeting room can be a real questionmark.”

4.4 RESPONSES FROM 
VIDEO SCENARIOS

VIDEO 1: TERRELL PLACE

The first video is a lobby area that was filled with 
a high-resolution media surface that was used to 
display blossoming cherry trees, creating a virtual 
garden in the lobby. Additionally, the media sur-
face had an interactive element where the visuals 
would react to people passing through the lobby 
with a shaking of the cherry trees and some leaves 
falling off it.

The response regarding the first video was good in 
terms of the visual appearance of the media sur-
face due to the high-resolution and image quality 
as well as the way the media surface completely 
covered the wall or facade without leaving any 
gaps.

The stakeholders expressed concerns about the 
content of the facade and about the content be-
coming outdated and boring for regular visitors 
of the building pretty fast. The Digital Building 
Expert also noted that the energy consumption of 
the media surface is likely to be quite high and 
should be considered when contemplating the 
installation of such a feature.

ANALYSIS METHOD

The results from the video scenarios ended up 
being studied solely through the comments that 
were made during the viewing of the videos. As 
the data set was so small regarding this study, no 
further mapping of the findings was done, instead, 
the main impressions and comments regarding 
each video are listed. The professor did not par-
take in the video scenario evaluation as the said 
interview was conducted before the structure for 
the remaining interviews was set.

While the UEQ-S was filled out in all of the in-
terviews where the videos were shown, the results 
from the UEQ-S were very inconsistent and many 
of the interviewees noted that they had a difficult 
time to form clear opinions on the semantic dif-
ferentials. They felt that the adjectives were not re-
lated to the media surface implementations in the 
videos and they didn’t know enough of the context 
and use cases of the interactive media surfaces to 
form clear evaluations through the UEQ-S. Thus 
the data from the UEQ-S will be disregarded and 
only the verbally expressed opinions and thoughts 
about the media surfaces will be used as informa-
tion for this part of the study.
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ARCHITECT: “Of course if you have a big wall 
that is that good quality then it’s a cool thing, but is 
it still...does it bring a lot of  added value? I’m not so 
sure. I kind of believe that as a space, if that has good 
materials and beautiful good architecture and such, 
it would work and stand time without the screen as 
well. That always has the basic problem of  ‘are we 
really bringing anything new to the table’.”

MUSEUM MANAGER: “I think this is a bit 
boring. That it continues with the same appearance 
through all of the rooms means that it’s just a bit like 
a attention grabbing wallpaper. And then for some, 
not for me, it can cause dizziness. And I don’t see the 
value that it produces, especially when its in an office 
setting like this.”

Screenshot from video: Terrell Place, Washington DC, by ESI Design (ESI Design, 2017).

DEVELOPER: “Well the first one was beautiful. It 
seemed fun and through that it was also impressive. 
It looked especially good from the outside. I liked the 
way it spruced up the facade.”

INTERIOR ARCHITECT 1: “That could be 
something even more impressive. Something with 
water or a star sky or Aurora Borealis or whatever. 
That seems like you can create something spectacular 
quite easily when you have that kind of a surface.” 
 
INTERIOR ARCHITECT 2: “And I think it was 
more like some kind of art... that  maybe you wouldn’t 
be interested more than a couple of minutes.” 
 
INTERIOR ARCHITECT 1: “I could imagine 
that when you get tourists over here from China, you 
would get the first touch with aurora borealis already 
in the tube from the plane. So you can make it really 
commercial if you want.”

CONSTRUCTOR: “The environmental friend-
liness of this jumps to mind, that how much energy 
does this consume. As a matter of fact that could be 
one element in the ranking.”

VIDEO 2: BINARY GARDEN

The second video concerned an interactive art 
installation that has been displayed at different 
exhibitions from 2017 onwards. The media surface 
could be controlled either via touch or through 
the use of a smartphone as an input device. 

The possibility to interact with the surface was 
seen as interesting, and similarities were drawn to 
previous experiences in art museums which also 
utilized interactive elements and video art. On the 
other hand, the visual appearance of the media 
surface was seen as dark and not good looking, 
and the movement of the visuals was found a bit 
unpleasant from a user standpoint.

DEVELOPER: “If you only base this on what we 
could see, then it was a bit stark, or maybe even a bit 
repulsive. I’m sure it was fun as a technology that you 
can touch it and it reacts to it, but as a realization it 
didn’t really look good.”

INTERIOR ARCHITECT 1: “That Binary Gar-
den was a borderline case for me, I thought I could 
get a headache quite easily from that when it was so 
flashy.”

ARCHITECT: “This is already quite interesting in 
that the user gets to manipulate and touch and try 
out stuff. An art exhibition comes to mind, where you 
could make your own images and scan them and the 
insects started walking on the walls and stuff. This is 
already on another level in that sense. But how that 
would work in an office context, what is the thing 
that you would manipulate and what could be the 
added value? You can surely bring out the brand 
through that as well.”

MUSEUM MANAGER: “Alright now were in an 
art museum or gallery! People really like it alot that 
they can interact with something. Here...well, the 
user can interact with it, but then again not really. 
-- It is still pretty simple.”

CONSTRUCTOR: No comment

Screenshot from video: Binary Garden (Obscura Digital, 2017).



78 79

VIDEO 3: WEATHER LOBBY

The third video probe showed a lobby with an 
installed high-resolution media wall on which the 
content showed the weather in different cities of 
the world at the same point of time. In addition to 
naming the city and temperature, the background 
of the city showed a visualization of the weather 
through a video of for instance pouring rain or a 
sandstorm. 

The stakeholders’ responses to the video were 
mixed. While some viewed the content and idea 
as boring or common, others found that showing 
the weather would be a useful and easy way to use 
the surfaces for something functional.  

DEVELOPER: “The last one [weather lobby] is like 
a bigger regular display that shows the weather, so 
not really anything new.”

INTERIOR ARCHITECT 1:  “This is probably the 
most regular out of these.”

INTERIOR ARCHITECT 2: “Even though I 
marked it as leading edge since I compared it to a 
regular screen, I think that if it runs for minutes on 
end and always with the same content it becomes 
quite boring.”

CONSTRUCTOR: “Somehow I feel that the info-
graphics are essential. Of course when you display it 
through an experience like in the last one [weather 
lobby] I think it immediately is closer to something 
that actually could be realized. There is probably still 
the issue that while the LED-panels might be energy 
efficient, some form of modesty would probably be 
best through using the panels in a limited area in-
stead of covering the whole lobby with LED-panels. 
If you can provide the same information through 
both methods it will still be more efficient to do it 
using a limited area.”

ARCHITECT: “ -people really are interested 
about the weather. That could be of some use. I 
bike to work myself, so I really wouldn’t mind if I 
would be noted when I leave that hey, in an hour 
it’s going to be pouring down with rain. In Fin-

Screenshot from video: Glass projection digital weather wall (The-otherside, 2018).

land the weather and how we act based on it is a 
really big thing, and this is well produced as well. 
At it’s best it would be something like this, that brings 
some added value, opens something up. Okay, you 
have these things in your phone as well, but maybe it 
could be impressive to have it on a lobby wall, or then 
some other relevant events, but elegantly produced.”

MUSEUM MANAGER: “This looks like a lobby, 
like some security guard is supposed to sit there. 
The question is; if a person already has the weather 
information on their phone, then how is it valuable 
to have it on the wall like that? If you have a row 
of clocks it counts as ‘retro vibes’, but that I see what 
the weather is in Peking...I don’t really see the point. 
Nowadays if a human is bored in, lets say a waiting 
room - they’re not forced to read some four year old 
magazine since they have their phone. So what the 
role of a digital surface like that is in a public space 
is an interesting question. In that sense I maybe like 
the uninformative content, and the one where the 
changes are really slow, in that it can create a pleas-
ant environment, and the importance of a pleasant 
environment should not be underestimated. So if you 
can create that through the use of a digital surface like 
that, you have already accomplished a lot. If were too 
infatuated by having the possibility to feed all kinds 
of data into one of these because it’s so cheap to pro-
duce big digital surfaces and wire them to something, 
the excitement will probably wear off fast. From a 
nerdy perspective it can be fun, but what does it real-
ly bring for the user?”



80 81

5

USER 
TESTS

This section presents the three user tests conducted in the 
thesis. Firstly the first two tests and their methodology and 
testing processes are presented.  Following that the analysis and 
findings from said tests are shared. The findings from both tests 
are presented together, based on an analysis framework for the 
User Experience Questionnaire. The findings were analysed as 
part of one data cluster and are thus presented together. After 
that, the third user test is presented and its findings regarding 
user responses to different content variations are covered.
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5.1 USER TEST 1

While the literature on interactive media surfaces  
looks at combinations of different environments, 
carriers, content and interaction possibilities, none 
of them have looked at interactive media surfaces 
in an elevator context. Therefore, it was necessary 
to conduct a number of user test in order to gain 
insights into the first research question How do 
users feel when using an interactive media sur-
face in an elevator context? And its sub question, 
What do they value about the experience? While 
all of the three tests conducted were aimed towards 
the same questions, the angle of the tests differed. 
In user test 1 the test was aimed towards under-
standing the impact that a media surface would 
have on an actual elevator journey in an actual 
building, with regard to how the media surface is 
perceived by users. The test was important since 
the other prototypes didn’t provide an opportuni-
ty to perform this contextually relevant user test.

Muratovski (2016) suggests that while question-
naires are best known as a statistical research 
method they can also be used to ask questions 
whose answers are not easily quantifiable. While 
experiences are highly subjective and quite com-
plex, the testing scenario did not allow for individ-
ual interviews. Thus, a simple questionnaire with  
three open questions was chosen as the main data 
gathering method for the user test (Appendix A). 
The questions were, What were your first impres-
sions of the elevator? What adjectives would you 
use to describe the experience? and, Why do you 
think the experience evoked these feelings? In 
addition to these questions, the users were asked 
to fill out the short version of the User Experience 
Questionnaire based on their experience. 

The first user test was conducted with a group 
of 22 interaction students with the two elevators 

in the museum. The elevators in question utilize 
low-resolution media surfaces that cover the 
whole walls on the long sides, and a mirror finish 
on the short sides which both function as doors. 
The media surfaces do not include any interactive 
elements, but they are running an animation on 
a loop which cycles through different colors and 
patterns. The soundscape in the elevator supports 
the animations that are being displayed through 
a atmospheric soundtrack and a subtle ‘whoosh’ 
sound when the elevator starts moving and when 
it arrives at its destination. 

The test was conducted while the museum was 
open for the public so a swift testing session was 
preferred both for the sake of the test users and 
the hosts from the museum. The normal opera-
tion of the museum during the test also meant 
that the use situations could not be filmed due to 
the possibility of regular museum visitors entering 
the elevators during the tests. The tight schedule 
combined with the relatively big amount of test 
users meant that organizing separate interviews 
with everyone would be difficult. Thus, the data 
was generated through sending the users into the 
elevators in pairs, and giving the users the ques-
tionnaire to fill out immediately when exiting the 
elevator. 

WHAT: A user test with two elevators equipped with media surfaces, conducted in a 
Finnish museum.

WHY: The user test produced insights into how media surfaces are perceived in their 
natural context, a building - and what feelings arise when media surfaces are used as part of 
a elevator journey. This aspect of the test was something that could not be replicated in the 
other user tests conducted with prototypes in mock-up conditions.

WHO: 22 test users. The test users were a group of interaction design students. Average 
age approximately 20-25 years old.

HOW: (DURATION OF THE TEST APPROXIMATELY 5 MINUTES)

1. Send test users into one of the two elevators in pairs. Encourage them to use the ele-
vator long enough so that they get a good feel for the sensation that arises in the elevator.

2. Give test users the questionnaire in which they elaborate on their experience and the 
feelings that arose during the testing as well as filling in the UEQ-S on the backside of 
the form.

MAIN FINDINGS: Mostly the test users found the experience immersive and exciting.   
Some negative ques were found regarding the operating of the elevator and the usage of 
mirrors combined with the light surfaces made the experience somewhat overwhelming 
for some. The content that was displayed on the media surface reportedly made judging the 
direction of the elevator more difficult. The content often created associations to space or a 
relaxing or zen-like experience.
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5.2 USER TEST 2

The second user test was also done to answer 
the same main research questions as in user test 
1, How do users feel when using an interactive 
media surface in an elevator context? and What 
do they value about the experience?. However, 
this prototype also included interactive elements 
for the operation of the elevator and helped to 
form an understanding of the possibilities and is-
sues regarding using an interactive media surface 
for elevator operation.

For the data collection, the same questionnaire as 
in user test 1 was used, with only minor tweaks 
to the wording due to the lack of the real elevator 
context. In addition to using the form, the users 
were also observed during the test and document-
ed with video recordings to enable closer analysis 
of the interactions. Observing people is a form of 
visual research, effective in gathering data about 
the behavior and interaction of people (Mura-
tovski, 2016).

The prototype being tested was a large, flat media 
surface, emulating a wall of an elevator. The con-
tent was a pink and purple animation that showed 
particles or droplets flowing either upwards or 
downwards. The prototype also had an interactive 
element in the form of an input method of either 
touch or hovering the hand above the input area. 
The input areas of two arrows were used to mimic 
the selection of a floor for the ‘destination’ of the 
elevator as well as a confirmation button to trigger 
the ‘movement’ of the elevator upwards or down-
wards. The prototype also contained a sleep mode 
which was inactivated when a user came close 
enough to the surface, but the sleep mode was not 
used during testing due to technical issues. The 
prototype was designed by other members of the 
research project InSCOPE, and only very limited 

changes to the function and appearance of the 
prototype were possible. 

The second user test occasion was conducted with 
a group of eight architectural students. Each par-
ticipant individually went through a test session of 
around 15 minutes, consisting of giving thoughts 
on first impressions and feelings, and then per-
forming a task of taking the elevator up and down 
again to a specific floor.

WHAT: A user test with an interactive media surface prototype with an interface for 
elevator operation.  

WHY: The user test helped understand the feelings induced by a media surface. The ob-
servation of the users interaction with the input elements on the media surface also helped 
understand the issues and possibilities regarding the usage of interactive media surfaces as 
input devices in buildings, and especially elevator contexts.

WHO: 8 test users. The users were a group of architecture students.  Average age approxi-
mately 25-30 years old. Three colleague as help in the organization and documenting of the 
user test, one colleague  as a partner in the analysis through an affinity diagram.

HOW: (DURATION OF TEST APPROXIMATELY 15 MINUTES)

1. Welcome test user to the testing area one at a time.

2. Ask the user to describe their feeling and first impressions when arriving at the media 
surface.

3. Observe the intuitive interaction with the media surface.

4. Elaborate on the functional aspects of the media surface and give them a task of 
going up to the tenth floor without giving the users additional instructions.

5. Give the users a form where they are asked to describe their feelings during the test 
as well as fill in a UEQ-S based on their experience.

MAIN FINDINGS: The functional qualities of the interactive media surface prototype 
were not well recieved, they were found confusing and lacking from a technical standpoint. 
The feel related qualities were mainly percieved as calming and meditative. 
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ANALYSIS METHOD

The findings from user tests 1 and 2 were analyzed 
through the use of an Affinity Diagram (Dam & 
Siang, 2020). The analysis was done together with 
another thesis worker, who used the same data 
cluster for his thesis. In addition to the two user 
tests featured here, another test where a music 
elevator was studied through the use of the same 
feedback form was analyzed, but as this thesis 
concentrates on the use of interactive media sur-
faces, said data are not included in this thesis. 

As the first step, the data from the questionnaires 
was re-written onto separate post-its. Each com-
ment by the participants was separated onto a 
separate post-it. The post-its were categorized 
through color based on the user test they origi-
nated from to easily distinguish if similar feelings 
arise from different the different tests.

The first clustering of the data was done through 
common themes found in the feelings and sen-
sations that the user test participants expressed. 

5.3 FINDINGS FROM 
USER TESTS 1 & 2

Most themes expressed feelings such as excite-
ment, calmness, or confusion, but the data also 
produced clusters where underlying practical 
reasons for the feelings such as material choices in 
the elevator and prototype were expressed. 

After numerous runs of clustering a decision was 
made to categorize the clusters according to the 
framework by Rauschenberger et al. (2013) in 
their article “Efficient Measurement of the User 
Experience of Interactive Products”. The frame-
work is built around six main categories that cover 
the general attractiveness or impression of the 
experience as well as the pragmatic, task-related 
qualities, and hedonic, feel related qualities of the 
experience. The categories are the same that the 
User Experience Questionnaire has been designed 
around. Through the use of the framework, the 
documentation of different kinds of data became 
easier and more understandable. Some overlap 
still occurs between different categories as many 
of the comments are not detailed enough to fit in 
only one category.

1. ATTRACTIVENESS

(WHAT IS THE GENERAL 
IMPRESSION TOWARDS 
THE PRODUCT? DO USERS 
LIKE OR DISLIKE IT?)

The first category contained remarks of the first 
impressions that were caused when the partic-
ipants started the test. The general impression 
towards both the museum elevator media surface 
in user test 1, and the prototype in user test 2 
was positive. Feelings of calmness were reported 
several times, and they were mainly linked to the 
slowly moving lights and the pleasant color hues 
on the media surface. 

“The surface looked alive and interesting & calm” 

“Light … > pleasant, atmosphere, impression of be-
ing alive”

In the media surface elevator the relaxing music 
and sound effects were also mentioned as a posi-
tive and relaxing feature.

“At some point music started, which made me calm.”

“After it goes up I hear some sound like some flying 
things in the movie. And don’t want to get out of the 
elevator.”

It should be noted that the results can be some-
what skewed due to the anticipation caused by the 
testing situation, and the reactions might differ if 
the media surfaces were experienced in a more 
casual setting. 

Additionally, the context formed by the testing en-
vironment also made a difference. The role of the 
elevator in the museum was amplified for many of 
the participants, as the dark entrance hall created 
a dramatic entrance into the bright elevator. 

“I wanted the elevator ride to be longer! It was very 
soothing with the light and sound atmosphere. The 
anticipation also added to the experience, created 
through the hallway leading up to the elevator – the 
darkness which was disrupted by the light at the 
opening elevator (light at the end of the tunnel).”

“Wow. It is totally different from all other elevator 
experiences I’ve ever had. It was very interesting & 
pleasant to step in this ‘world’. Almost like stepping 
into an aquarium.”

The second user test was carried out in a workshop 
environment, meaning that no coherent narrative 
or theme functioned as a basis for the experience.
The tests conducted in the museum also allowed 
for the users to test the elevator again after visiting 
the museum exhibition. The participants reported 
a significant drop in the level of excitement when 
using the elevator for the second time, which 
confirms the expectations from the stakeholder 
interviews. 

The elevator used in user test 1. Picture by author.
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2. EFFICIENCY 

(IS IT POSSIBLE TO USE THE 
PRODUCT FAST AND EFFICIENTLY?)

Regarding the pragmatic, or task-based, use of the 
museum elevator and second user test prototype, 
the factors hindering effective use were issues in 
the input methods for the users. In the second 
user test prototype the input method, whether 
touching or hovering above the surface was poorly 
calibrated which caused some frustration in trying 
to complete the given tasks.

“I felt like I had to push really hard because it didn’t 
respond right away”

“Problem that the floor [selection button] will change 
if just standing too close to wall”

“The big arrows made me use a lot of force when 
pushing them”

In the museum a traditional elevator operating 
panel was used as an input method, and the us-
ability issues were only minor. The tactile control 
panel worked well apart from a locked floor that 
caused confusion. The confusion was partly be-
cause the screen indicating the error was placed 
above and to the side from the operating panel, 
making it hard to note what is happening on the 
screen while using the panel.

“Just a bit disappointing when I pressed K2 and it 
didn’t do anything. The floor was locked but I didn’t 
notice the screen indicating it. “

“Interface not clear, I pressed a button and was on the 
same floor!“

The construction of the second user test prototype 
caused some blurriness of the numbers screen that 
showed the floor number. That in turn caused us-
ability issues and self-doubt.

“I could not focus to the numbers. Wonder my vision! 
Do I really see so badly?” 

3. PERSPICUITY 

(IS IT EASY TO UNDERSTAND 
HOW TO USE THE PRODUCT?)

Perspicuity can also be described as seeing clearly, 
or something being transparent. With regards 
to the framework, the term is covering intuitive 
use of the product, where the user can complete 
a task with a product without much guidance or 
interruption of a flow state. Overall the use of the 
second user test prototype did not seem clear or 
intuitive due to a confusing input method. When 
the second user test participants were tasked with 
taking the prototype to another ‘floor’ without 
further instructions on how to user the user inter-
face, they found the buttons on the interface, but 
using them for input remained confusing.

“It was difficult to understand at first how to “oper-
ate” the elevator”

A big part of the confusion arose from the desti-
nation selection interface were the user needed to 
scroll to the destination floor using up and down 
arrows, and then confirm the selection through 
activating a button in between the arrows.

“Does the elevator move or am I only changing the 
numbers?”

“It’s hard to understand what this [selector button] is 
and when I should push it.”

Overall it seemed like attempts of using uncon-
ventional methods to operate the elevator were 
not effective. Whether completely new input 
methods, or an unconventional visual appearance 
of the operating panel for the museum elevator, 
some users found them confusing or disorientat-
ing. Most likely this is a matter of being so used 

to a standard operating panel layout, that most 
attempts that deviate from those standards, will 
require conscious input actions and thus be inter-
preted as less effective than an unconcious input. 
Especially in the second user test the shear size of 
the operating panel was deemed unconventional 
and strange as an input method.

On both user test occasions some users tried to 
use either touch, or voice commands to interact 
with the media surface. The preferred and most 
coherent way for interacting with elevator for 
the elevator was still tactile buttons, which were 
called for in the second user test, and used in the 
museum elevator. 

“Would prefer touching and mechanic (real or ar-
tificial) response to touch. Now I got impression of 
response and it was electric, not mechanic.”

Additionally the animations indicated to some 
users that the wall would contain an interactive 
element where there was none.

“I was expecting something will happen when I 
touch the wall, but not really.”

“The colors were moving which created a nice at-
mosphere, but I was looking for meaning behind the 
movement.”

On a positive note the soundscape was reported as 
logical and easy to understand.

“The loud sound when it’s on floor is good, it is very 
easy to understand.”

4. DEPENDABILITY 

(DOES THE USER FEEL 
IN CONTROL OF THE 
INTERACTION? IS IT SECURE?)

The main sense of positive dependability and 
security was reported as a result of the sensation 
of size in the elevator. The sensation of size was 
seen to be a result of the use of mirrors and shiny 
materials.

“It felt really open and calm which made the elevator 
a comfortable place to be in.”

“Immersion of the openness because of the mirrors.”

“Mirrors created a spacious feeling.”

Other concrete sensations of dependability were 
also reported.

“The elevator was solid and didn’t shake.”

“I did appreciate the sound as well, not totally damp-
ered but some functional ‘whoosh’ sound that sounded 
pretty trustworthy & high quality.”

On the other hand he combination of very reflec-
tive surfaces and moving lighting caused some 
feelings of confusion and being somewhat over-
whelmed.

“Too many stimuli from light, sound etc.”

“In the first place it was a bit confusing because there 
were many lights.”

“I was a bit overwhelmed by all the reflectiveness of 
the elevator. I saw myself , so bright, so many times.”

“Exaggerated. I understand that a main design ob-
jective of this elevator is to make it perceived bigger 
(fighting effects of claustrophobia) but I think that 
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the mirrors are too much. I would have preferred 
some solution that still can make feel that way but 
doesn’t reflect like a mirror.”

With the museum elevator, the sense of direction 
and speed of movement was distracted by the 
movement of the lights. The data does not clearly 
show if the distraction was experienced as positive 
or negative.

“It was hard to determine in which direction I am 
going inside the elevator.”

“ You aren’t that focused on where you are going but 
more on the environment changing.”

“Elevator felt like it was moving even when static.”

“Neutral (Like no direction).”

With the second user test prototype, which had a 
content of a dripping or flowing animation when 
a transition from one floor to another was taking 
place, the prototype was able to create a sensation 
of movement even though the prototype was 
standing still. 

“Elevator feeling when the lights move so…You 
could adjust the speed, very fast elevator that would 
look slower and other way around.”

“Now we’re going down. We’re floating to somewhere 
dark place.”

 “Elevator felt like it was moving even when static.”

With the second user test prototype the surface 
was deemed unpleasant to touch by one user, who 
said they felt electricity when approaching the 
surface, hurting the feeling of security.

“I get easily electric shocks and that’s why I think that 
I can sense electricity quite well. I don’t like the sense 
of electricity. It feels like someone would pinch my 

hand.”

5. STIMULATION 

(IS IT INTERESTING AND EXITING 
TO USE THE PRODUCT?)

The stimulation category contains data about the 
product being considered boring or exiting. The 
aim should be to create a motivating and exciting 
experience for the users and keeping them exited 
to keep on using the product further. 

Regarding the stimulation the initial reactions 
were very positive both in the case of the second 
user test prototype and the museum elevator.

“Wow very interesting, meditative, inviting.”

“Bubbly, deep, calming, inviting.”

“Really beautiful, harmonious.”

Especially in the first user test, the users initially 
described the experience as exiting, transforming 
into a relaxing feeling after a longer exposure to 
the media surface. Calmness was the  most pop-
ular adjective for the experience in the elevator, 
reported at least 12 times. Additionally terms like 
smooth, zenlike and meditative appeared multiple 
times.

“Smooth and easy.”

The experience was also found to be immersive 
by many. Based on the data the immersiveness is 
affected by a multisensorial experience and the 
size of the media surface.

“Immersion of something more than just an elevator”

“It felt interesting, like it was more than just an el-
evator, but I wonder what the colors and added fea-
tures mean. I genuinely wanted to go up and down 

more than once so overall I was intrigued about the 
elements.”

“The sound (not the music) was very nice. Like a 
space ship.”

“I felt immersed, things were happening all around 
me”

“Feeling embraced by this light, Following it with 
my eyes, forgot to select floor, wondering if there is 
some meaning to it, hearing the dreamy music, mes-
merized, wondering what technology was used.“

“The size of the screen made the change of the envi-
ronment immersive.”

“The purple color makes it space like, and a hypnotiz-
ing with the movement”

6. NOVELTY 

(IS THE DESIGN OF THE PRODUCT 
INNOVATIVE AND CREATIVE?)

The novelty category contains data that indicates 
if the experience or product is something that the 
user hasn’t seen before, something that they con-
sider inventive or creative.

Regarding the second user test prototype there 
was some data suggesting the use of the media 
surface wasn’t really innovative.

“I wasn’t so impressed. It was like big touch screen.”

The design of the museum elevator was perceived 
as futuristic and very different from the users ear-
lier experiences in other elevators. 

“Something new, innovative light makes it luxuri-
ous”

“I have never seen any elevator like this” 

The participants also noted the experience as a 
transition where there was another world that was 
stepped into when entering the elevator.

“Wooooow! The doors closed and I felt like in a movie 
or a futuristic video game.”

“It was like a door to another dimension, the colors 
and the movements of the waves made me want to 
go inside.”

 The other world was often referred to some form 
of a floating feeling, either in space or some kind 
of liquid.

“Wow. It is totally different from all other elevator 
experiences I’ve ever had. It was very interesting & 
pleasant to step in this ‘world’. Almost like stepping 
into an aquarium.”

“...like I’m in a pod/capsule going through abstract 
space.”

“Liquid. Movement of light seemed to have a certain 
viscosity. Like a lava lamp.”

The same effect could be observed in the data 
from the second user test.

“Now I’m moving upwards [animation]. It looks 
like I’m in water.”

“Now we are going down to the bottom of the sea.”
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5.4 USER TEST 3
A third user test was carried out to again broaden 
the understanding regarding the research ques-
tions How do users feel when using an interac-
tive media surface in an elevator context? and 
What do they value about the experience? The 
angle for the third user test was studying the im-
pact of different content variations, and the users’ 
attitudes towards non-functional interaction. Ad-
ditionally, the user test 3 prototype utilized all of 
the internal wall area as a media surface, creating 
insights about how the users feel when a media 
surface is completely surrounding them. 

The user testing of the third prototype was con-
ducted with four users as an observation interview 
without the questionnaire used in the two previ-
ous tests. The prototype was an actual elevator car 
that had an interactive media surface installed on 
all the walls of the elevator. This prototype was de-
veloped by participants in the InSCOPE research 
project. The media surface was based on a diffused 
low-resolution LED grid array. 

Six different content variations which are pre-
sented in more detail in the analysis section, were 
demonstrated to the test users in the elevator car. 
One of the content variations utilized an inter-
active mode where the users could give gesture 
inputs to manipulate the content mimicking a 
drawing motion. The variations were a selection 
of basic movement patterns and some color vari-
ations designed to give a wide array of different 
movement and styles, and thus - reactions from 
the test users. The final content was designed by 
an external party.  As the operation of the content 
required me to be next to the prototype, the in-
terviewing and observation was conducted by two 
other researchers. The findings are based on video 
recordings from the user tests as well as notes 
from both me and the other researchers.

The recruited test users were all experts by experi-
ence, meaning they were able to provide detailed 
insight into user test due to their firsthand experi-
ence of impairment or illness of some kind. They 
have received training for user testing scenarios 
and can describe their feelings and sensations well. 
In the user test of the third prototype, three users 
had mobility impairments of different severities 
and one test user was visually impaired. The users 
arrived to the test individually and each of them 
had around 45 minutes with the prototype.

WHAT: A user test with an interactive media surface prototype. The prototype was a 
non-operational elevator car where all the surrounding walls were low-resolution media 
surfaces. Six different content variations were tested. An interactive element was incorpo-
rated into the prototype and it enabled controlling one of the content variations through 
gesture input, meaning moving your arms or body in the elevator. This is referred to as the 
‘Draw Mode’. 

WHY: The user test helped in understanding the feel related qualities of the media surface, 
this time through a bigger media surface that surrounded the user.  Additionally, the use 
of different content variations gave insight to the role and qualities of the content that is 
shown on the media surface, especially regarding an ambient and artistic lighting approach.

WHO: 4 test users. Experts by experience, with some form of impairment. Average age 
approximately 40-50 years old. 

HOW: (DURATION OF TEST APPROXIMATELY 45 MINUTES)

1. Welcome test user to the testing area one at a time.

2. Asl the user to describe their feelings and sensations that arise from the different 
content variations.

3. Ask the user to exit the elevator car, start up the interactive ‘Draw Mode’.

4. Ask the user to enter the elevator car.

5. Observe the intuitive interaction with the media surface.

MAIN FINDINGS: Calm and predictable content was found pleasant. Sideways move-
ment was unpleasant. Interaction element seen as amusing but mostly for children. Blue 
and yellow light was found pleasant, and the connotations were often nature-related.



94 95

STARLIGHT

individual led spots 
slowly pulsating

ANALYSIS METHOD

Due to the relatively small amount of data user test 
3 was analyzed through a simpler method than 
the previous tests. The data was initially analyzed 
through looking at the data collected from each 
content variant. As a conclusion the main findings 
were also clustered on post-its according to the 
three attributes that gained insights as a result of 
the testing, functional attributes, movement and 
colors. In addition to expressing feelings, the test 
participants also expressed a number of conno-
tations regarding both the color and movement 
variations. These are listed together with the main 
findings in a matrix at the end of this section.

The starlight content was generally found as quite 
relaxing and unobtrusive. The content also gave an 
impression of expanding the sensation of space, 
as the pulsating lights created an illusion of depth 
outside of the walls.

U1: “Feeling a sense of space, like some of the flashes 
are further away in the distance somewhere.”

User test participant 2 found the sensation a bit 
swaying, as if the elevator was moving up and 
down. The speed of the pulsating elements was 
faster than would have been pleasant.

U3 (very limited vision): “Not too bright or unpleas-
ant in any way. “

5.5 FINDINGS FROM 
USER TEST 3

ROTATING LINES

lines rotating in 
random directions

HORIZONTAL 
MOVEMENT

a big mass swinging 
from side to side

RISING LINES

lines consistently 
‘scrolling’ from 
the bottom up

U4: “This is a 3D landscape or something like that”

The rotating lines content was a bit fast paced for 
the comfort of most test participants. The lack 
of a clear direction in the movement caused a 
sensation of swaying movement, and the strong 
contrast between the illuminated lines and the 
otherwise dark background made looking at the 
surface somewhat uncomfortable for the users.

U1: “Not for going out for dinner with the family.” 

U2: Seems to find the bright lights and hard contrast 
uncomfortable

U2: “Horizontal lights is better than the vertical 
ones which makes you feel swaying.” 

U4: Gets excited and starts dancing in their chair 
“This should have some music. It’s like going to a 
nightclub”

While the light was more dominating in the hor-
izontal movement content than in the previous 
content modes, the movement was still too drastic 
and unpredictable for comfort. The first test user 
reported some initial nausea from the content and 
compared it to a theater spotlight moving around. 
The fourth user was not disturbed by the content 
and found some correlations to a tunnel in an 
aquarium they visited earlier.

FLOW 
MOVEMENT

streams with slight 
side to side movement

The content with the rising lines gave the testers 
a sensation of vertical movement. It was described 
as floating or a moving scenic elevator. The im-
plications that this movement could have on an 
actual elevator ride did not go unnoticed either.

U4: “ You can adjust the speed, a really fast elevator 
that looks slow or the other way around, a slow one 
that seems fast”

The flow movement was some vertical streams, 
with a somewhat irregular movement which still 
seemed to cause some discomfort through the 
horizontal swinging. This content was also used 
to test the effect that different colors potentially 
would have on how the content was experienced. 
The colors were displayed through using the 
same color in two different brightnesses to create 
enough contrast to still see the movement, but 
clearly fill the elevator with a single hue.

U2: “Bright like during swelter, a warm yellow! 
Brings joy to a gray day!

U1: “Weightlessness...water”

U4: “ A calm rhythm, if it was faster I would have to 
hold on to something”

U4 on Yellow: ”Gives me a summer and beach vibe, 
like the sand reflecting the light”



96 97

U4 on Green: “Like a Christmas tree or a golf court”

U4 on Blue: “We’re above the clouds at the window of 
some tall building”

U4 on Red: “Partyplace!”

With the draw mode the first thing that was ob-
served was whether or not the users were able to 
figure out that there was a possibility for interac-
tion, and how that interaction worked when they 
were guided into a dark elevator. 

U4: “Illuminate! Hello!“ [ Trying to initiate the in-
teraction without using touch]

Even though an actual working elevator would 
have to adhere to brighter lighting due to safety 
standards, a dark elevator was used due to tech-
nical limitations and the fact that the emphasis in 
this test was to study the interaction.

U3: “A strong contrast is usually really disturbing in 
shopping malls or waiting rooms. It’s too much light 
and scary to move around. But here colors didn’t dis-
turb me and I didn’t get that sensation.” 

U3:  It would have nice to have the light trail come 
down a bit. [Some calibration issues with the gesture 
recognition]

U3: “This is like painting on the wall” 

U4: “Let’s make the lights dance!”

The main attitude towards the interactive draw 
mode was initially amused, but all of the users 
noted that it would get boring quite quickly and 
probably be best suited for children.

U4: “Little kids could have fun with this, they jump 
and bounce around. They could also get into a scrap if 
only one side reacts to the movement.”

U1: “This could be used for some presentation to point 
or zoom for kids”

U4: “Adults probably get bored pretty fast...”

User two started contemplating other uses for the  
interaction as well as other input possibilities (fig-
ure 18). The thoughts ran towards the direction 
on operating the elevator to the input methods, 
something that did not seem efficient in the pre-
vious user tests.

U2: Elevators talk to us, why shouldn’t we also talk 
to them? Then you would have to learn the command 
words of course. Or you could have motion detectors 
that you could use for ordering the elevator to a floor.

The placement of the media surface was also 
contemplated over, as the activity could be more 
relevant while waiting for the elevator than in it.

U4: “This could suit a waiting room or a long eleva-
tor journey.”

User 3 was visually impaired and while they were 
able to start the interaction through a waving of 
their hands, they did not recognize that the media 
surface was reacting to the actions. Ultimately the 
test user found the light trail that their gestures is 
triggering, and spends a long time following the 
trail and trying out different gestures.

U4: “I’d like to write or draw something that would 
stay there for a while.”

DRAW MODE

gestures (no touch 
needed) create lines on 
the wall as if drawing

Functional (observations by researcher and comments by user test participants.)

First instinct to use as a touchscreen, users needed hints to start the interaction, users 
with epilepsy are a concern, dark makes it challenging to move around, the movement 
of the light in the interaction is subtle, doesn’t come up suddenly, the wall is alive but 
in a subtle way, good in lobby as a ‘selection button’ for people in wheel chairs.

Movement Movement Connotations

Starlight Swaying, too fast to 
be a night sky

Night sky, space, cold, a hotel, movie 
theatre, rain drops, a moving rainbow

Rotating 
lines

Too fast, relaxing, doesn’t feel 
bad, energetic, fast paced

A light show

Horizontal 
movement

Slow moving, induces nausea 
because irregular and side to side

Crawling inchworm

Rising lines Tech, relaxing, slow move-
ment, logical direction

Flow 
movement

Zig zag, restless, unpleasant

Draw mode 
(interactive)

 - Painting, presentation, writing, drawing

Colors Color Connotations

Blue Formal, natural, cold, pleasant, 
beautiful, calm, modest

Water, sky (in airplane), waves, aquarium

Yellow Pleasant, felt nice, warm Beach, summer, sun, bowling alley

Red Nice, warm, energetic Party, lobby, disco/club

Green Maybe even too bright Christmas, tech/server farm, golf

Figure 18. Observations regarding functionality from user test 3.

Figure 19. Observations regarding movement from user test 3.

Figure 20. Observations regarding colors from user test 3.
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INTERACTION

Regarding interaction the user tests suggested 
that operating the elevator through an interactive 
media surface was somewhat counter intuitive 
and frustrating (figure 21). While this result will 
undoubtedly vary depending on the design of 
the interface used for the interaction, the studies 
suggested that users preferred traditional physical 
operating panels for the interaction. As the test 
users were relatively young and probably some-
what tech savvy, it can be assumed that less tech 
savvy users also prefer traditional methods for 
elevator operation.

The non-functional interaction in the third user 
test was mainly seen as playful and being fun for 
kids but deemed to quickly become boring for 
adults (figure 21).

COLOR

While the color schemes in user tests 1 and 2 were 
not specifically studied, the purple and blue hues 
used seemed to work well in creating a relaxing 
and calming feeling. Additionally some comments 
were made that described the colors as futuristic 
and hypnotizing.

In the third user test the blue and yellow lighting 
was found most pleasant by the users (figure 20). 
Some red hues were also considered to be nice, 
especially with a more pink variant of the color. 
The connotations by the light were often nature 
related especially with the blue and yellow light-
ing variants.

When it comes to brightness of the colors the us-
ers suggested that a strong contrast would be good 
for detailed movement or text, but bad for fast 
paced animations or movement. In general hard 
contrasts were percieved as unpleasant during the 
test.

MOVEMENT

In general, slow predictable movements that did 
not include side-to-side movement seemed to 
work best and relax the users somewhat (figure 
19). The vertical movement was often interpreted 
to be somekind of a flowing motion.

All of the content that used some form of side-to-
side movement was reported as being unpleasant 
by at least one of the users. The level of discomfort 
differed, but in the context of an elevator even 
a bit of restlessness or introduction of nausea is 
unacceptable. 

5.6 SUMMARY OF USER TESTS

Figure 21. Estimate of results of user tests placed into the circumplex mod-
el of core affect with product relevant emotions (Desmet & Hekkert, 2017).
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6

SUGGESTIONS 
FOR FURTHER 
DEVELOPMENT

This chapter gathers a number of suggestions regarding the 
different sub-chapters from the literature interviews. Some 
visualizations supporting the suggestions especially regarding 
the suggested content of the media surfaces are also presented. 

Calm content and solutions well integrated into the archi-
tecture of the building are seen as the development direction 
with the most potential, as it seems to support the wants and 
needs of both the stakeholders and the users the best.
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STRUCTURE OF SUGGESTIONS

The suggestions for further development for in-
teractive media surfaces in an elevator context are 
organized based on the categorization of the lit-
erature review. Firstly, the suggestions are given in 
relation to the recognized development directions 
in the sector of construction and real estate (figure 
22), and after that suggestions are given based on 
the modified contextual division for media archi-
tecture stated by Wouters (2016). 

SUGGESTIONS REGARDING 
SUSTAINABILITY

The stakeholder interviews supported the fact that 
the main goal in the construction and real estate 
sector is to be economically sustainable. This is no 
surprise as the interviews were based around a pri-
vate-sector construction project, meaning the goal 
is to run a profitable business. To be considered for 
implementation interactive media surfaces should 
increase the economical sustainability through 

increased occupant efficiency, increased rent rates, 
increased sales within the property, or ultimate 
selling price of the property.

While social sustainability was somewhat un-
known as a term, the stakeholder interviews re-
vealed that the social aspects regarding occupant 
wellbeing are seen as a competitive edge both 
when it comes to attracting talented workers to 
tenants, and attracting tenants to buildings. Thus, 
if interactive media surfaces can be used to increase 
social sustainability in a building, the economical 
sustainability can also be increased.

Environmental sustainability is seen as a neces-
sary core value in the construction and real estate 
sector, especially regarding new development 
projects. However, as both the market and legis-
lation steer the implementation of environmental 
sustainability and energy efficiency so strongly, 
they are seen more like a standard to be met, than 
a differentiating factor. From a purely technologi-
cal perspective, interactive media surfaces can not 

6.1 SUGGESTIONS FOR 
FURTHER DEVELOPMENT

be seen as increasing environmental sustainability. 
In order to be attractive for the stakeholders the 
energy consumption and maintenance possibil-
ities of the interactive media surface should be 
considered, and the life cycle maximized to better 
match the long life cycle of a building, both in 
terms of design and components used.

Ultimately, the sustainability of an interactive me-
dia surface will also be affected by the selection of 
content. Due to the stakeholder’s lack of interest 
in commercial content, increasing the economical 
sustainability directly through content seems un-
likely. Due to the complexity and lack of standard 
solutions regarding connecting an interactive 
media surface to building management systems, 

increasing environmental sustainability through 
informational content seems somewhat unlikely. 
Based on the user tests performed in this study, 
interactive media surfaces show potential in cre-
ating a relaxing and pleasant elevator experience 
through relatively simple content variations, 
which makes increasing the social sustainability 
of a building somewhat likely, and is suggested as 
a direction for further development.

SUGGESTIONS REGARDING 
SMARTNESS

As stated in the literature review and the inter-
views, adaptability is a key component and driver 
for the increased smartness in buildings. Interac-

Suggestions from perspective of built environment development directions

Sustainability Aim to improve social sustainability through better occupant comfort
Aim to show measurement of improvement in social 
sustainability in order to support economic sustainability
Consider energy consumption and maintenance in 
order to support environmental sustainability
Consider tying benefits of media surfaces to green 
building standard benefits as a possibility

Smartness Avoid forcing media surfaces with complex functions into architecture
Do not use an interactive media surface for performing 
critical everyday functions in a building
Connecting an interactive media surface to building 
automation and management systems is unlikely
Consider developing interactive media surfaces 
towards indoor navigation elements
Consider measuring feel related responses in voluntary 
user tests, not as continuous monitoring

Experience Avoid using interactive media surfaces for functions that need 
to work seamlessly to create a pleasant user experience
Aim to introduce positive ques through relaxing content and 
a holistic experience combining lights and sound

Figure 22. Summary of suggestions from perspective of built environment.
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tive media surface showed potential in supporting 
the adaptability of buildings through more flex-
ible branding in the building or enabling more 
efficient building navigation which could improve 
the occupant experience in increasingly adaptable 
buildings. Developing flexible branding would 
mean that some level of responsibility regarding 
content creation would be set on the building 
stakeholders and tenants, which would risk the 
quality and timely updates and functionality of 
the interactive media surface. 

To some extent, the same holds true with regards 
to achieving more efficient building navigation. 
For that, the interactive media surfaces would 
either have to be updated based on the layout of 
the building through for instance color-themed 
floors, or have to be connected to some form of 
software that autonomously calculates and up-
dates the visuals on the media surface based on 
for instance occupancy levels.

As already established in the literature review, the 
difficulty of measuring social sustainability causes 
some issues regarding the validation of social sus-
tainability benefits from interactive media surfaces. 
Advances in technology ease the use of biometric 
evaluation methods through smart wearables or 
video analysis for studying feel related responses 
of users. While these types of measuring aren’t 
that visible in most people’s day-to-day yet, the 
monitoring trend is growing and such measuring 
techniques can be expected to become more accu-
rate, cheap, and widespread. This trend provides 
some opportunities to show a measurable gain in 
the ability of an environment to induce feelings of 
for instance calming down or getting energized, 
making them a viable tool to research the poten-
tial of interactive media surfaces. 

However, it needs to be noted that there are pri-
vacy concerns regarding these types of measure-
ments. If the concerns are not taken into account, 
the amount of social sustainability in said built 

(Unrau, 2015) Modified with ‘media surfaces’.

environment might very well decrease instead of 
increase, as a result of users feeling uncomfortable 
with the monitoring. This kind of testing should 
always be voluntary, not unconscious continuous 
monitoring.

SUGGESTIONS REGARDING 
EXPERIENCE

From an experience point of view, interactive me-
dia surfaces should aim to avoid causing negative 
ques and disrupting a potential flow state of the 
user. There are big risks for creating a bad user 
experience regarding elevator use due to confu-
sion, if the interactive media surface is used for 
crucial elevator operation inputs. In order to make 
sure not to harm the functionality of an elevator 
with regards to its main job - moving people, an 
unconscious elevator experience as suggested by 
Rousi (2013) should be a priority even if utilizing 
interactive media surfaces in the elevator.

The interactive media surface was able to create 
positive ques through abstract and artistic content, 
which induced relaxed and calm feelings. Based 
on the user tests said positive cues show poten-
tial in creating a transformational experience in 
the form of a relaxing moment or sense of nature 
in an unnatural setting. The sounds used in the 
museum elevator also seemed to induce a calm 
sensation. Different soundscapes and their effect 
on the experience should be further researched 
together with interactive media surfaces.

When placing the desired interactive media sur-
face experience on the matrix created by Pine and 
Gilmore (1998), the experience should be biased 
towards an entertaining and aesthetic experience. 
Based on the views by Schielke (2019), impressive 
experiences can be reached even through mini-
malist lighting design. This minimalist perspec-
tive of the experience could be further researched 
through a semiotic analysis in a real building 
context. Said research could provide insight into 

the holistic experience instead of only one part of 
the lighting or environment, as well as the most 
minimal and subtle content that still can affect the 
experience in a meaningful way. 

SUGGESTIONS REGARDING THE 
ENVIRONMENT AND CARRIER

The studies suggest that when it comes to the 
environment and carrier of the interactive media 
surface, respecting the surrounding context and 
experience is a priority. In order to be able to create 
media surfaces that are not one-off installations 
but a more widely adaptable solution, interactive 
media surfaces should fit into many different con-
texts. That requires both the physical integration 
and the content to be sleek and unobtrusive from 
a user perspective.

The initial experience can be more impressive and 
memorable if the elevator differs from its sur-
roundings in intensity or appearance, but in order 
to support both the adaptability and sustainability 
of the building, a more subtle approach that sup-
ports the existing context is recommended. While 
some exceptions can be made in buildings or 
spaces that aim to provide a dramatic experience 
such as museums, movie theaters or shopping 
malls, it needs to be noted that the dramatic effect 
will wear off quickly for users. 

Additionally, the research suggests that interactive 
media surfaces could be more useful in the waiting 
area than in the actual elevator. The stakeholder 
interviews, as well as some statements in the user 
tests, noted that especially the interactive features 
could have more potential while waiting for the 
elevator in a lobby, rather than in the actual eleva-
tor. In lobbies the media surfaces could be used for 
the branding or building navigation purposes not-
ed earlier in the suggestions regarding smartness.

As the elevator can be seen as the carrier of a 
media surface installed in an elevator, the material 



106 107

choices greatly affect the overall experience. As 
the results from the first user test showed, the use 
of a mirror in combination with a media surface 
can create a more immersive experience, but also 
be overwhelming for some. Additionally, they 
create a sensation of space in the elevator. Thus, 
further testing should be done regarding the size 
of a mirror, as well as possible differences to the 
sensations if using less reflective materials.

SUGGESTIONS REGARDING 
CONTENT

The most beneficial style of content seems to be 
artistic or abstract content that almost touches 
upon mood lighting. Said form of lighting can be 
produced through both high- and low-resolution 
media surfaces, but high-resolution surfaces are 
likely to raise more concerns around energy effi-
ciency, age faster, and be more difficult to main-
tain, than simpler low-resolution solutions. Even 
simpler solutions such as indirect lighting that 
gives the impression of an animated surface could 

(Ewert,  2019) Modified with ‘media surfaces’.

be tested as a potential solution, but Schielke 
(2019) noted that the lack of direct light hurts the 
credibility of a lighting effect emulating nature.

Different sizes of interactive media surfaces 
should also be compared in future research. The 
scale was considered overwhelming by some, both 
in user tests 1 and 3. The impact of sizes should 
be studied both in relation to the intensity of the 
experience and differences to the experience in an 
elevator or lobby environment.

The content should be based on calm and predict-
able slow movements that match the direction of 
the elevator’s movements. The speed of the move-
ment does not have to be accurately connected to 
the speed of the elevator. 

Calm movements seem to be a priority especially 
based on the findings from user test 3. In an ele-
vator the users have to be in such close proximity 
to the interactive media surface, that complicated 
patterns and movement become hard to distin-
guish and disorientate the user.

Regarding color, the use of natural hues that can 
be seen in the sky seems to be pleasant to users. 
The connotations from low-resolution media sur-
faces already seemed to often take the direction of 
either sky, or water-related themes. While these 
connotations can be manipulated by changing 
the visuals of the content, nature-related themes 
support the principles of unobtrusive content that 
fits into multiple contexts. 

From the perspective of low-resolution media 
surfaces one of the main associations made, even 
through simple content, often seems to be related 
to nature. This provides an opportunity for a uni-
versal, non-disturbing topic for conversation or 
relaxation that is relatively low regarding the risk 
of causing negative ques. While the subject is not 
new or especially visionary, it remains current. The 
discussion of biophilic design, bringing elements 
of nature into the built environment, is a part of 
the discourse of health and wellbeing in modern 
buildings. While the main focus is on bringing 
actual natural elements such as natural light, green 
walls, plants, open courtyards and such into the 
built environment, that isn’t always possible. This 
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is especially true when it comes to the moderniza-
tion of old buildings. Therefore there is a need for 
the creation of an indirect connection to nature 
as well. 

Regarding the management of content the in-
terviews showed a lack of interest towards the 
generating and updating of content. In general, 
the interactive media surface was seen as more 
of a part of the architecture than an information 
platform that can be updated. The most realistic 
form of content management would seem to be 
a solution where the supplier of the interactive 
media surface has a number of presets for content 
variation from which the building managers can 
choose something that suits their needs. 

The content of the media surface should not be 
commercial or text-based. Commercial applica-
tions were dismissed by almost all stakeholders 
and text-based information about current events 
in or around the building was seen as unfitting 
even though potentially useful. 

Custom content can of course be built if agreed 
upon between the supplier and buyer of an in-

teractive media surface. However, for a widely 
adaptable model, complicated interaction input 
methods or connections to building management 
systems do not seem plausible due to the lack of 
standardized solutions.

While connecting to the buildings management 
system does not seem likely, showing function-
ality based on information gathered from the 
movement of the elevator or its users, isolated 
from other building intelligence, can provide an 
avenue to show some sort of information through 
a media surface.

SUGGESTIONS REGARDING 
INTERACTION

When it comes to the interaction with media 
surfaces, a responsive ambient interaction seems 
to be the most suitable alternative for a media sur-
face in an elevator context. The stakeholder inter-
views revealed that while connectedness between 
buildings and their users is increasing through the 
use of mobile phones and building applications, 
they are a source of a lot of frustration and they 
serve different kinds of user needs than would be 

expected from an interactive media surface. The 
interviews showed that most of the functional 
ideas for the media surface revolved around simply 
conveying information to the user through some 
form of data visualization, instead of interacting 
with the content.

User test 2 suggested that using an interactive 
media surface for the operation of an elevator was 
not a good solution from a user experience per-
spective. Partly this had to do with the realization 
of the interface for the prototype, but especially 
for an elevator context where the learned behavior 
is very strong, most deviations from a traditional 
operating panel seem to introduce resistance in 
users.
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7 

DISCUSSION AND 
CONCLUSION

This chapter recaps the thesis process and looks at how the 
original research questions were answered. The limitations 
of the study are acknowledged, and some recommendations 
for further research are made based on the findings and 
limitations of the research conducted in this thesis.
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7.1 DISCUSSION

This thesis has examined the value of interactive media surfaces through three 
research questions. The first question, How do users feel when using an in-
teractive media surface in an elevator context? was studied through three 
different user tests, which all provided insight into the feelings and sensations 
experienced by the users. The studies showed that a subtle and calm experience 
with minimal interaction possibilities if any, seems like correct development 
direction for interactive media surfaces in an elevator context. The results are 
very understandable from the perspective of the user, who enters a confined 
space with a clear task in mind - where strong sensations or complicated 
interactions easily clash with the completion of the task. Thus, the suggestions 
presented aim to support the overall task of having a pleasant journey within a 
building, through some subtle ques introduced through a media surface.

While the findings from the user perspective were somewhat unsurprising, 
they also supported the general view of the stakeholders towards interactive 
media surfaces. The interviews tackling the second research question, What 
do the stakeholders in the construction and real estate sector value about 
interactive media surfaces?, also showed that a subtle approach with an 
emphasis on respecting the surrounding architecture seems like the correct 
development direction. While the stakeholders were not too familiar with the 
concept of interactive media surfaces, pretty much all of them were opposed 
to showing commercial content. Their main goal was to provide a visually 
pleasing experience, which would support the experience of a smooth user 
experience in the building.

What makes implementing interactive media surfaces into an elevator con-
text in a larger extent tricky, is that the stakeholders would like to see some 
measurable benefits of the implementation. Media surfaces are easily seen 
as gimmicks and said attitude will continue if no measurable value can be 
shown. To some extent, the gathered benefits can be based on good customer 
and user experiences and word of mouth, but for a wider adoption, some form 
of a quantitative favorable metric should be found. Otherwise, the view of the 
gimmick will cause the media surface to be one of the first things to be cut 
when going from the planning phase to the realization phase.

Regarding third research question, How do the stakeholders in the construc-
tion and real estate sector see the impact and importance of sustainability, 
experience and smartness?, the interviews revealed that sustainability, and 

especially economical and environmental sustainability, is seen as a must-have 
for most new development projects. Providing a pleasant and smooth expe-
rience is also seen as important, and tweaks to the experience can be used to 
distinguish a building from its competition. Smartness can be seen as the tool 
that enables both better sustainability and a better experience, but finding 
a balance point is crucial since using too many, or too complicated techno-
logical solutions seems to easily hurt the overall experience for a significant 
amount of users.

Overall the challenge with interactive media surfaces seems to be the com-
plicated marriage between creating long-lasting buildings with architectural 
integrity while wanting to use the newest technologies available in order to 
be on the cutting edge of building development. The reasons for wanting to 
be on the forefront when it comes to technology  can be driven by different 
mixes between sustainability and experience, which in turn drives the com-
petitive edge of the building.  

When talking about media surfaces in an elevator context in the Finnish 
market, it seems as if the stakeholders have quite a similar understanding 
of the ideal balance leaning towards sustainable and subtle solutions. In 
other markets both the relationship between sustainability and experience 
can be very different, as well as the attitudes towards smart applications in 
the built environment. Different markets also affect elevator usage scenarios. 
The number of simultaneous users and the differences in sociocultural norms 
regarding personal space will most likely have an affect on how an interactive 
media surface would be perceived and used in markets outside of Finland. The 
suggestions made, are however made from a perspective that is aiming to be 
unobtrusive and utilize rather generic visual ques. Meaning, the shift in user 
attitudes can be assumed to be relatively small compared to more dramatic 
content variations.
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7.2 LIMITATIONS

This study has limitations. As discussed earlier the geographical location is 
likely to impact the results of the study due to cultural differences. Those dif-
ferences could not be accounted for in this thesis. Partly for the same reason, 
the participants for the user tests were somewhat homogeneous, as most of 
the participants were young westerners, even if some exceptions occurred. The 
users in the third user test test were on average a bit older than in the other 
tests, but no tests were conducted with an elderly demographic.

Another significant limitation was the lack of a user test with an interactive 
media surface in a real-world context. Unfortunately, the prototypes could 
not be implemented into an elevator or moved to a true building context for 
the test. While the tests conducted in the museum were context-bound, they 
did not feature an interactive element. As the literature review showed that 
the impact of the environment is significant regarding users feeling com-
fortable and wanting to interact with the media surface, the lack of a truly 
context-bound interaction test is noteworthy. 

The fact that the tests were also conducted with only one or two users at 
the same time, is also a limitation. As numerous elevator experiences happen 
with multiple simultaneous users, the impact of an interactive media surface 
should be studied against the number of users. Multiple users are likely to 
bring along challenges regarding the visibility of the interactive media surface 
from different parts of the elevator. It will also change the social dynamic 
around the experience, and while the attention might be driven away from 
the interactive media surface if more social interaction occurs in the elevator, 
it might also provide new interesting possibilities mainly for entertainment 
contexts.

7.3 SUGGESTIONS FOR FURTHER RESEARCH

The suggestions for further testing are heavily based on the previously noted 
suggestions and limitations. The direction of the research should go towards 
the user benefits of media surfaces in a real-world context. Future research 
should be conducted with minimal and calm content, both in the elevator and 
in the waiting area, and with different sizes of media surfaces. Preferably with 
a soundscape that matches the content. The media surfaces should be placed 
in a building that is in daily operation and ideally a mixed-use building.  This 
would give more insight into the feelings and attitudes towards the media 
surface in situations with multiple users, and a more neutral and long-lasting 
testing environment where the excitement of the first impression will most 
likely fade over time. It would also be preferable that the media surface would 
have an interaction possibility, but that is not crucial. I would argue, that the 
aim should be to find the most subtle and minimalistic approach to create a 
measurably more pleasant elevator experience, most likely through the in-
crease of occupant wellbeing and aesthetic appreciation.
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7.4 CLOSING WORDS

This research has been somewhat of a deep dive into unknown waters for me. 
As my background lies in design instead of architecture, the subject of the 
thesis caused some pleasant new discoveries as well as situations where the 
compelxity of the themes felt overwhelming. The decision to look at all three 
development directions in sustainability, smartness, and experience, which 
are huge areas of study on their own, caused a lot of work for something 
that can ultimately be seen as only scratching the surface. However, I believe 
that taking a look at said directions is something that will be very useful and 
applicable both in a personal and work environment for years to come.

Finally, I’d like to thank Elina Hildén for the advice and encouragement that 
helped in completing this thesis, as well as the whole research team that pro-
vided the opportunity to conduct the wide array of research that this thesis 
entailed. A big thank you also belongs to my friends and family for their 
continuous support.
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Appendix A // User Test Questionnaire

The same questionnaire with only minor 
modifications in wording was used in both 
user tests 1 and 2.
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Appendix B // Supporting question set 
for stakeholder interviews

This is a supporting set of questions for the 
interview, but the specific questions in the 
interviews were based on the direction of 
the discussion around each theme.

Basic information
• Can you introduce yourself and what you do?

Experience
•  How would you define experiences in the built environment?
•  How does experientiality seen concretely in your projects?
•  What is the value of experientiality for the user?
•  What is the value of experientiality for your company?
•  What are the challenges with introducing experientiality into buildings?
•  How do you measure the benefits of experientiality?
•  How do you wish that a visitor of your building would describe the experience after the visit?

Smartness
• How do you define a smart building?
• What is the difference between a regular building and a smart building?
• How do you see that building users will interact with the building in the future?
• What opportunities do smart buildings bring in terms of experientiality?

Sustainability
• How do you define sustainability in the built environment?
• What is the value of green building certificates?
• How does sustainability impact the planning of your buildings?
• How do you see the relationship between economic, environmental 

and social sustainability in the built environment?

Interactive media surfaces
• How would you define a media surface?
• Do you have experience in installing media surfaces into builidngs?
• What benefits could building users gain from interactive media surfaces?
• How could interactive media surfaces benefit you?
• What are the challenges with incorporating interactive media surfaces into your buildings.
• What do you need to know about a media surface so that you 

would be ready to invest in installing one?
• What content would you like to show on a media surface in your building and why?
• Where in your building do you think that media surfaces should be used?
• Who should be responsible for the content of the media 

surface and how would it be managed the best?


