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Abstract—The paper presents a work in progress that will develop
a tool for mapping and reflection upon human values within the
context of the ‘smart’ city. As the rise in ‘smart’ city initiatives
and implementation of technologies within the urban
environment become more evident, citizens face irrevocable
changes to their environment and their lives within the city.
Such a reliance upon technological strategies to fix cities’ ills
and a drive for constant innovation within the ‘smart’ city is
largely being driven by technology companies and city leaders.
Citizens must live with the consequences of such strategies
which have the potential to change their environments in
momentous ways. In order to develop new technologies within
the urban environment Living Labs are becoming increasingly
prevalent, enabling designers of technologies to engage with
multiple stakeholders, including citizens, in the design and
implementation of new products. We present a work in
progress that develops a tool for the mapping of and reflection
upon, human values in order to avoid unnecessary technologies
being imposed upon citizens. Furthermore, we seek to engage
those currently driving the ‘smart’ city agenda in envisioning
an alternative future where consideration of citizen’s values
and the effectiveness of the city takes priority over technology
implementation for the sake of efficiencies. We present the
need for this new tool as it goes further than existing methods in
its potential for enabling citizens to develop clear understanding
of the values present in the ‘smart’ city environment.
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I. I NTRODUCTION
The contemporary city is a progressively complex entity,
with issues such as increasing populations, sustainability and
the need for greater efficiency becoming the focus for city
leaders and technology companies. As examples of ‘smart’
cities increase and the implementation of urban, mobile and
ubiquitous computing within this environment become more
apparent, the landscape of the city is becoming redefined in
a seemingly irreversible race toward autonomous operation of
the urban sphere [1].
Physical environments impact upon human psychology and
behaviour [2], yet there is little evidence to demonstrate the
human aspects of what makes a city are considered when
leaders or technology companies begin to consider transformations to make a city smart [3]. Currently there seems to
be a focus on the ‘smart’ rather than the ‘city’, with a bias
toward technological solutions [4]. Although cities are making
some advances in dealing with major issues such as increases
in population, decreases in funding and pressure on existing
services, this is not done in a holistic and integrated manner.
This results in the neglection of human factors [3][5] and too
much reliance upon technology to fix existing and future ills
[6].
There is little consensus as to what exactly defines this

emerging paradigm between ‘smart’ cities across the globe,
many differing approaches to their development currently exist
[4][5][7]. “A city can be called a ‘smart’ city when
investments in the human and social capital and traditional
ICT based infrastructure fuel a sustainable economic growth
and a high quality of life, with wise management of natural
resources” [8].
This definition can be contrasted with the following statement, taken from a white paper on “Smart Cities and the
Internet of Everything” [9].
“Smart cities are a future reality for municipalities around
the world. These cities will use the power of ubiquitous
communication networks, highly distributed wireless sensor
technology, and intelligent management systems to solve current and future challenges and create exciting new services”
[9].
The first definition places ‘human and social capital’ before
‘ICT based infrastructure’, whereas the second definition talks
exclusively of technological based solutions. It is this conflict,
between the significance of human and technological drivers
within ‘smart’ cities, that forms the basis of this paper.
Within the context of the ‘smart’ city, Living Labs [10]
have sought to involve ‘users’ in the development of technologies, with a broad aim of demonstrating a “user-centric open
innovation approach for fostering everyday life innovation in
users’ real life context” [10]. As with ‘smart’ cities, there is no
consensual definition of a Living Lab, but they are increasing
in numbers globally, engaging in user-centric research relating
to technology but not exclusively within the ‘smart’ city
context.
The paper is structured as follows; the introduction (section
I) presents the context of the ‘smart’ city and Living Labs,
section II presents a discussion of Living Labs and their role
in shaping ‘smart’ cities, using the particular example of the
UrBan Interactions (UBI) programme in Oulu, Finland. This is
followed by the introduction of human values and technology,
a justification for their consideration within this discussion,
and an example of values based HCI approaches in section
III. In section IV we present a discussion of technology in the
urban environment and in section V we introduce the Value
Reflection Map, a tool through which values can be evaluated
within Living Labs in relation to ‘smart’ cities. This forms the
basis for the next stages of the research development. Section
VI concludes the paper with proposals for future work.
II. T HE RISE OF THE L IVING L AB IN THE S MART CITY.
Living Labs are increasingly considered to be effective sites
through which to engage citizens in the development of technologies deployed within cities [11]. As sites of innovation,

they began development in the 1990s as a method to test new
technologies in a home-like environment at MIT Medialab.
More recently they have developed a more user-centric, open
innovation approach across many technological fields. They
can be found in cities across the globe with differing scopes
and different funding models, sharing no unified methodology
or framework. Although no unified framework or definition
is available, they tend to share the ethos of user-centred
approaches [10] with the broad aim of enabling citizen based
innovation for the development of new technologies.
New networks such as the European Network of Living
Labs (ENoLL) [12] aim to develop a more coherent and connected approach, using the following definition; “A Living Lab
is a real-life test and experimentation environment where users
and producers co-create innovations. Living Labs have been
characterised by the European Commission as Public-PrivatePeople Partnerships (PPPP) for user-driven open innovation.”
ENoll consider Living Labs to adopt four main activities; cocreation, exploration, experimentation and evaluation. [12]
Oulu, a member of the ENoLL network and situated in
northern Finland, offers an example of a partnership operating
across public and private organisations. It seeks to integrate
technology into all aspects of city life and to place itself as a
leading archetype of the ‘smart’ city and living lab movements.
The city has the largest regional research and design spending
per capita in Finland and fifth largest in Europe, providing
14000 jobs in the ICT sector. In the late 1990s Oulu was ranked
as the world’s third “silicon valley” in Wired Magazine and
the area has the youngest population average in Finland and
Europe [13].
Ubidisplays are currently deployed outdoors and indoors in
Oulu city centre, in order to experiment and test technologies
and applications ‘in the wild’. Displays are implemented,
deployed and evaluated in a ‘real world setting atop an open
urban computing testbed’ [14][15]. This approach marks a
response to criticisms that technologies designed and tested
in labs do not account for ‘real world’ environments or
applications [16]. The UrBan Interactions (Ubi) programme is
joint sponsored by the City of Oulu and Nokia, with a budget
of e6 million.
The hypothesis for the deployment of Ubidisplays states
“by deploying new technology and services in the urban
space we make it a ‘better’ place for people” [17]. Without
a description as to what ‘better’ is, the hypothesis suggests
a place is enhanced by the deployment of technology, in this
case the Ubidisplays. In literature relating to the project there
appears to be little consideration of the environment in which
the displays are being deployed, or evidence that citizens are
engaged prior to the design process. This also suggests that
deploying a piece of technology enhances a space, without
surveying the environment or indeed the need or desire for
having such a display within the public arena. Through the
mapping of human values within the urban environment, our
research aims to establish the appropriateness of a technological fix to perceived problems within the ‘smart’ city. Such
an approach fundamentally questions the current methods of
user-participation methodologies and highlights the need for
value elicitation and reflection tools.
III. H UMAN VALUES AND TECHNOLOGY
It is widely accepted that human values become manifest in
the design and use of new technologies [18], and as such are a

vital component of our research. Human values have long been
recognised as important in disciplines such as anthropology,
sociology and psychology [19]. Values in psychology are
conceptions of desirable ways of behaving or desirable end
states, characterised as relatively stable, transcending specific
situations [18][19]. Empirical evidence demonstrates that all
values are held by all people, across cultures all of the
time, but their importance is ranked differently within each
individual. [19]. Within more technology-based disciplines,
communities such as CSCW and Participatory Design have
also long embraced overarching human values such as cooperation, participation and democracy in their design methods
[20]–[22].
An important and co-dependent relationship exists between
human values and design as a result of their fundamental
shaping of the human condition and people’s attitudes towards
technology [18]. Values are also a fundamental component of
the design process, as has been recognised in the field of
Human Computer Interaction (HCI). In this particular case,
we take the ‘smart’, technologically mediated city as the
context. Citizen’s experiences will be affected by the design
and implementation of such technologies to their everyday
environment, therefore it is essential to take into account their
values and ensure they are not negatively affected.
A design tradition which has placed values at the heart
of its practice is Participatory Design (PD) [22] , in that it
considers stake-holder participation in the design of technology as fundamental. The inclusion of values within the core
design criteria of PD echoes a similar approach within Value
Sensitive Design (VSD), a theory aiming to offer a principled
and comprehensive framework for accounting for a set of
(universally held) human values of ethical import throughout
the design process [23]. The field of HCI has acknowledged
the need to respond to human values, echoed by Sellen et al
[24], who believe that greater finesse will be required in order
to determine and understand values in the context of large
systems and sets of systems that users operate within. They
state “Much effort also needs to be expended on determining
what is desirable within a place, an institution, or a society”
[24].
IV. T ECHNOLOGY AND THE URBAN ENVIRONMENT
Within the field of HCI methods do exist to work with
values during the design phase of the development of new
technologies, however there is a lack of tools allowing users
role to actively define their own contextualised values within
the design process [18]. Values are not explicit and easy to
discuss, leading to interpretation issues between users and
designers. The lack of existing tools is acknowledged by
Kujala and Väänänen-Vainio-Mattila [18], who call for further
research and the development of a toolkit which will enable
this to occur more effectively. However, the toolkit has not
been developed, leaving a space for the development of a Value
Reflection Mapping tool (VRM). The tool will enable greater
understanding and development of user’s values in two ways.
Firstly, the VRM will enable citizens or organisations to map
values for new technology designs and the urban space into
which they might be placed. Secondly, it encourages questioning of the suitability of new technologies and whether they are
needed, rather than jumping immediately to a technological
solution.
Introducing technology into the urban environment, as can

be seen with the ‘smart’ city paradigm, changes the nature
of place. As a result the city is transformed into a digitally
augmented physical space, and therefore can be considered
as ‘hybrid’. In this respect, we can understand the intention
to augment a physical space with technology as a means of
attempting to improve that particular space, as can be seen in
the example of Oulu’s Ubidisplays and their aim of making
the space ‘better’.
At present there are too few theoretical and methodological
approaches which examine the effects of technologies upon
physical spaces and subsequently the human relationship to
them [25][26]. A need for new ways of understanding
physical spaces with respect to their digital augmentation is
required. This is a view held by Ciolfi, [26], particularly in
terms of how their “features support and affect our physical
presence and further experiences with the environment...in
order to shape the way in which a system will be embedded
in the space itself.”
Deployment of technology within the city might be the solution to some important issues affecting citizens, but without
considering the value environment in which such issues exist
and active engagement with all citizens, it is not possible to
determine if it is necessarily the most appropriate answer. By
beginning with human values and mapping layers of values
within the urban environment, suitability emerges and will
enable a ’bottom up’, human approach. Human values are
certainly present within technologies and urban environments
but often remain hidden to both citizens and those developing
new technologies within the urban environment.
V. T HE VALUE R EFLECTION M AP
A prototype tool, the Value Reflection Map (VRM), was
developed as part of a short research project with one city
based stakeholder in Lancaster, UK, in order to assess the
viability of such an approach. As an independent retailer and
café owner, the stakeholder has engaged in projects seeking to
introduce a variety of digital interactions within his business
spaces [27]. The starting point was to question the approach
taken by Oulu in order to evaluate the environment into which
a new technology might be placed. Central to this study was
the question of how human values can be made manifest within
a physical space and objects within that space.
We began by questioning whether design processes considered the spaces where interactions were being placed,
furthermore whether human values were taken into account
in such a process. Through eliciting contextualised values of
the stakeholder, we sought to investigate how consideration of
values might enable designers to question whether introducing
new technologies into a space was appropriate and if so, how
values might be designed into such technologies.
The method employed to develop the VRM consisted of
three stages, with the output being a paper based map of colour
coded values elicited from the physical environment and objects contained within. Schwartz’s value model [28] was taken
as a starting point, where the stakeholder answered questions
from the European Social Survey (ESS) [29]. This survey was
chosen due to it being based upon empirically established
questions, which seek to elicit values of individuals across
different cultures. Other models could have been employed,
but for the purpose of the initial short research project it was
useful to use an example with existing surveys and against
which answers could be modelled.

We built upon the ESS in the next stage through conducting
a contextualising interview with the aim of elaborating on the
information gained from the values survey. In order to discover
values held by the stakeholder which were made explicit within
the physical space the interview was coded and specific values
identified. The third step, artefactual analysis, was conducted in
order to interpret how the stakeholders values were embedded
and communicated within the environment. Using an image of
The Hall, we systematically identified the stakeholder’s values
for each object within the space, colour coding each value.
Areas of particular value density were identified that helped the
stakeholder visually aware of where his values were manifest
within the space.
As a short and initial research project, we produced a paper
artefact that mapped one particular space with the values of
one person. One very encouraging aspect of this technique,
as identified from the initial test with the stakeholder, is
the ease in their understanding of the Value Reflection Map.
Through employing a visual map the stakeholder was able to
clearly identify value clusters within the space where he was
considered the introduction of digital interactions.
Insights from the initial research included feedback that the
stakeholder is immediately able to identify with the physical
space and objects. We also discovered use of imagery rather
than text led to a clear and unambiguous reflection of values.
A further reflection was that a paper based artefact widens
potential access to citizens who do not engage with technology,
either through choice or circumstance. By developing the
VRM further it will enable the values of multiple people
within multiple spaces to be considered and reflected. Further
development of this tool will require the creation of a new
methodology, as it is vital to engage citizens and investigate
their experiences within the built environment.
The term ‘mapping’ is embedded within the practice of
cartography, but is often used when information is being
visualised. We employ this term in order to enable citizens
and organisations to use the map as a way-finding and sense
making tool in order to elicit their own values and those of
the designers of technologies. Human values are not always
easy to discuss, even though we all hold them, we do not
necessarily make connections between what we value and the
expression of those values. We believe a primarily visual tool
will facilitate more effective elicitation of values within the
environment.
Existing methods and tools have created some interesting
and challenging approaches to mapping emotions or charting
citizen unrest within urban environments. PanoRemo [30]
enables designers to map user’s emotions onto a variety of
panoramic images, employing emotional design and market
research techniques in order to evaluate how people feel about
a particular environment. The Centre for Urban Pedagogy
(CUP) [31] work with stakeholders in cities, most often
disadvantaged or marginalised groups. They develop information brochures that are of particular use to that community,
employing analogue techniques and community led design. A
variety of different techniques for making visible issues that
are hidden are included in The Atlas of Radical Cartography.
The most notable example featured is iSee [32], an online
initiative where citizens log and map surveillance such as
CCTV throughout the city, meaning they can then plot their
routes through the ‘path of least surveillance’. The VRM does
build upon the principles of making information visible and

community led design, but the point of departure is that it is
not a digital tool, nor will it be employed for market research
as Panoremo. It also differs from the work carried out by
CUP, in that the aim of the VRM is for citizens to discover
information and values for themselves, rather than relying upon
organisations to do so.
VI. C ONCLUSION AND FUTURE WORK
The aim of this initial investigation was to identify the
potential effectiveness a visual approach to representation and
reflection of values might have and if the VRM was a valid
starting point for further work. Through questioning current
approaches taken by cities such as Oulu, we intend to develop a
longer term research project. Based upon the position we have
taken regarding the current focus upon the ’smart’ within cities,
we believe the VRM tool will be effective if employed within
contexts such as Living Labs. Furthermore it will enable the
visualisation of citizen’s contextual values before the design
of any technology occurs.
Distinct opportunities exist in cities as technological environments, such as improvements in health care, education and
sustainability [33], however these need to be realised in balance
with the potentially negative consequences produced by the
introduction of such technologies as big data, ubiquitous and
mobile computing. At present the balance within the ‘smart’
city paradigm favours efficiencies rather than effectiveness,
which does not always provide the optimal environment for
citizens.
Key to the next stage of research is the engagement of
Living Labs involved in the development of new technologies
within the ‘smart’ city. In order to develop the Value Reflection
Map further, we intend to use such sites as case studies, to
enable us to begin developing the new methodology through
engaging with real world practices within the city.
A crucial strength of the Value Reflection Map will lie
in the visual representation of values, enabling designers and
citizens to clearly identify important values. Visual representation of values within spaces will ensure connection of
citizens, space, objects and values, leading to more informed
decisions regarding implementation of technology in the city. It
is through the deployment and use of this tool that we intend to
ensure focus on citizens within the city is valued more highly
than focus on the ‘smart’.
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