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Executive Summary
The consumer-facing IoT-product eco-system is on the one hand at the top of the
Gartner hype-curve, with a predicted turnaround somewhere between 275–1600 BUSD,
and at the same time struggling with a whole range of issues that prevents its growth.
The problems can be summarised as follows:
• missing de facto standards for communication, wireless connectivity, data,
sensors and actuators;
• missing IoT-platforms connecting smart objects without locking consumers and
their data into proprietary solutions, belonging to big companies, not sharing it
between applications and settings;
• missing use-case infrastructure providing compelling applications desirable
to consumers, beyond creating “Thing +1”: that is, everyday objects to which an
internet connection is added, without adding much to the utility or user experience;
• requires new business models, which in turn often requires completely new
business ecosystems to be built. This requires companies and organizations to
co-create on a level that has been rare before;
• a lack of design thinking to bring out compelling solutions and applications;
• missing killer interface paradigm that can go across many different services,
domains, situations, as you move between your home, garden, city, public transportation and so on, to make interactions compelling rather than nightmarish;
• lack of privacy solutions in existing platforms hindering developments.
These problems can be seen as obstacles or opportunities for the Swedish IoT ecosystem to take on and attempt to tackle in order to unleash its, potentially, huge commercial
potential, and bring solutions of relevance to society and consumers. We propose
engaging in the following topics.
• If it is not for all, it is not a revolution: IoT standards – of various kinds – need
to support everyone, including those less affluent, elderly, young, those with
illnesses or disabilities.
• Open data and data standards: to unleash creativity and bring out compel-ling
use cases, open data in structured data standards are required.
• People in power need to procure and regulate: we need highly engaged,
knowledgeable politicians and industry actors to engage, meet, and bring out
the necessary policies, regulations and “first buyer” situations that will drive the
development forwards while at the same time protecting consumers and citizens.
• Interdisciplinary knowledge and training – design thinking: education to
train professionals from many different backgrounds in what IoT offers is needed in
order to bring out compelling and relevant IoT solutions.
• Branding Sweden as an IoT nation: Swedish standards, values, participatory
processes and the overall Scandinavian design model could help place Sweden
on the map, once again making Sweden into a testbed and innovation hub in the
world.
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1. Project goals
The project set out to tackle two goals. First, to map and predict the size, focus and
commercial potential of IoT for the already existing consumer-product companies as
well as consumer-facing IoT startups in Sweden today. Second, to identify common
problems – be it technologies, toolkits, infrastructure, design competence, creative
disruptions in business modelling or spectrum access – for this sector, both from the
developer and end-user perspectives.
We saw a great potential in the area as many components are in place for taking the
first steps towards strategic leadership in this area. Strong commercial actors (large and
small); long experience of research and development where academic and industrial
researchers join forces; the Swedish legacy of IT leadership and public transparency (as
open data will be necessary); strong tradition of design-led development of high-tech
products and services.
To address the goals, we put together a strong consortium, consisting of some of the
most forward-looking industrial actors and research centres including Ericsson, Yanzi,
Husqvarna Group, IKEA, Sophiahemmet, Boris Design Studio, Ziggy Creative Colony,
WeMeMove, BioSync Technology, Twiik, STING, Arvax, Mobile Life, SICS, Wireless@KTH,
Uppsala University, IOTAP.
The project focused on IoT for domestic, body-based and games purposes.

2. Background and motivation
As consumers, we are looking for technology that fits with our everyday lives, inside our
homes, in our pockets or even on our bodies, not because it makes us more efficient, but
because it is desirable. Today, we note how consumers have started buying Internet of
Things-products. The growth has been spurred by the increasing commercial success
of IoT devices – devices such as the Google’s Nest, Fitbit, Philips Hue and Belkin WeMo.
These devices, and the Internet of Things more broadly, are dependent upon longstanding technical advances in fields such as ubiquitous computing, distributed systems and
low power electronics. However the proximate cause that has made these products
successful has not been purely technical but innovative design and business models. The
Nest worked in a completely different way from earlier thermostats; the Fitbit supported a
new type of use; and the Hue and Wemo made use of connected smartphone apps.
Clearly the Internet of Things is not a solely technical endeavour; it is dependent on
understanding new uses, user needs and innovative, desirable design, because in spite
of its importance in our lives, technology is still frequently frustrating, dehumanizing, or
just plain boring. While our everyday life is saturated with technology, our relationship to it
is still very far from perfect.

3. Empirical work and joint workshops
Several different empirical studies were completed in the project.
• Thought leader interviews with 25 people from companies such as IBM, Google,
Ericsson, Yahoo as well as start-ups (Lewandowski & Mercurio, Appendix 1).
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• A study of people’s homes, documenting any existence of interactive objects in
the home, ranging from entertainment systems to setups for performing work from
home (Glöss & Tollmar, Appendix 2).
• An attempt to scope the size of this market (Gullikson, Appendix 3).
• A study of sports applications, determining what is needed to maintain interest in
IoT products beyond the novice excitement (forthcoming, more information can be
obtained from Jan Markendahl at janmar@kth.se).
• A study of opportunities and challenges of IoT for Health or “Connected Health”
(forthcoming, more information can be obtained from Dina Titkova at dina.titkova@
biosynctechnology.com).
Apart from regular project meetings, we had two joint work activities in the project.
• A two-day synthesis workshop in August 2015, where all the empirical material
was used as a basis for a future scenario exploration. The images illustrating this
report are from the synthesis workshop.
• A brainstorming day with Julian Bleecker where we mapped out the future through
designing a fictive IKEA catalogue for the year 2040. The fictive catalogue contains
e.g. the Unconnected Sofa, a sofa that is extra expensive as it is not connected to
the internet (Design Fiction: IKEA catalogue, appended separately).
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4. High-level insights gained
Putting all our empirical material alongside the considerable expertise of the project
partners, we derived some high-level conclusions.
First, it is clear that Internet of Things is thriving in contexts where there is already a lot
of technology integrated with some controlled process, such as in factories, mines or other closed systems. The reason is that the whole infrastructure can easily be put in place,
there is no need to rely on non-existent standards for wireless communication protocols
or unreliable sensors placed in settings where the companies do not have any control. All
the data can be shared as it is a closed system.
The consumer-facing smart products, on the other hand, are still facing difficulties. Let
us outline some of the obstacles hindering development, before we discuss a couple of
unique Swedish opportunities in the general field of consumer-facing IoT products.
4.1 Obstacles
The project identified several obstacles that need to be removed before consumer-facing
IoT products can be launched on a big scale.
4.1.1 De facto standards. First, there is a lack of de facto standards for communication,
wireless connectivity, and there are worries amongst industrial actors about unreliable
sensors and actuators placed in messy environments, such as the home or city, where
they have to interact with technologies of different origins and ages.
4.1.2 Walled gardens. Second, there is a lack of IoT platforms connecting smart objects
without locking consumers and their data into proprietary solutions, belonging to big
companies, not sharing it between applications and settings.
4.1.3 Compelling use case infrastructure. But what was most often mentioned in
our thought leader interviews as well as inferred from our study of people’s homes, was
the lack of integrated interface solutions and compelling use cases – or as one of our
interview subjects expressed it: the lack of a use case infrastructure. As long as this is
lacking, actors on the market as well as consumers are not willing to take risks and invest
in systems, applications and smart objects that might not deliver what they promise.
Let us develop the complexities of this somewhat. If each smart object you buy for
e.g. your home comes with its own mobile app that needs to be installed and managed,
using proprietary platforms that do not allow for sharing of data between applications,
interesting applications cannot be built and therefore consumers remain reluctant to buy.
This in turn makes it doubly hard to create use cases that thrive on data from several different machines or data sources. Without several data streams from different machines or
processes in your environment, we will not be able to deliver those compelling use cases.
Nobody is interested in a fridge that connects to the internet to tell you that its temperature is within the normal range – the user experience and benefit from this use case is
lacking. It is only when all your household machines are connected, streaming their data
in a unified format to open platforms that we can create entirely novel applications, such
as really controlling energy consumption or other tedious information.
We note the development of HomeKit, HealthKit and similar platform solutions that
again will put the main profits with Apple and Google.
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The problem of sharing data between applications is particularly true for e.g. biosensor data. If an app can only access either your bicycle data or your FitBit data, but not
both, it becomes hard to make new interesting applications thriving on both.
The home is currently the target of most IoT consumer product offerings, yet as was
noted, the notion of automating your home is not something most people find necessary
or appealing. When it comes to controlling lights (remarked upon as the “sweet spot” for
IoT), light switches are more reliable, easy to use, and allow users to control individual
lights. The point being that for most, managing light switches is currently not problematic
enough, the product offerings may not be compelling enough, or the market may not
be mature enough to justify the switch to an IoT setup. One UX design consultant with
clients developing consumer IoT products framed the issue with sarcasm, “It’s so hard to
turn on my light switch. I can’t do it.”
We end up in a situation where the offered IoT-services and smart objects become
quite limited, not really addressing a real need or a delightful interaction. For example, we
see many “Things +1”, that is, everyday objects to which an internet connection is added,
without adding much to the utility or user experience, such as e.g. an egg minder keeping
track of how many eggs you have in your refrigerator.
In addition, each of these smart objects does not add enough value to warrant all the
work we have to invest in them – “value-added ≥ maintenance”. That is, smart objects
or applications need to convey a perceived value that is higher than the requirements on
maintenance, such as upgrading software, dealing with battery consumption or repairing
sensors or actuators.
4.1.4 Business models – painful transformations. The problem is often not just the
product itself, it is the ecosystem around it. Rather than selling a car, tomorrow’s sustainable business models will primarily innovate new service offerings based on autonomous
vehicles in smart environments, where individuals pay for comfort level and distance
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rather than today. This (and in owning the platforms that make it happen) is where the big
value-added will come.
In addition, consumer product companies like IKEA or Husqvarna take a very high risk
if they enter into this domain with the wrong data format, wrong wireless communication
protocol, or faulty business model. A sofa from IKEA is used for 10 years and any sensors
or actuators placed in it need to come with the same life-span, robustly keeping it up to
date (similar to how a Tesla is delivered with a software upgrade once a month through a
licensing agreement). It is an entirely different business model to enter such a long-term
relationship with a customer instead of selling a product after which the customer relationship is over. On the other hand, if you can enter into a long-term relationship with your
customer, you can build loyalty and delightful products with licensing business models
– entering into the age of sharing economy. The traditional consumer-product companies
are therefore worried that the big telecom- or IT-companies might come in and take over
this side of their business, ultimately disrupting their business, reducing them to “hardware” providers – a notably less lucrative role.
4.1.5 Trust & privacy. In some of the scenarios we worked with in the workshop, the risk
of a failure for IoT was strongly connected to situations where consumers cannot trust the
companies (or governments) with their data. IoT thrives off data, without data there are no
services.
Largely, trust is not the main issue from a consumer perspective, but uncertainties
around the issue create a lot of hesitation and risk aversion within business.
Legislation is an issue. In many areas, it is unclear what information can be used and
how. Other times, data that would be beneficial for society cannot be shared or used.
4.2 Opportunities
At the same time the hype curve (according to Gartner) for IoT is at its peak. There are estimates saying that this market will have a turnaround of somewhere between 275–1600
BUSD (Gullikson).
While the complexities of the interdependencies of an ecosystem in formation are
far beyond what this particular project can tackle, there is a window of opportunity for
researching and creating key puzzle pieces that strategically support Swedish industry to
focus on a compelling, delightful use case infrastructure for consumer-facing Internet of
Things products.
The project identified several interesting opportunities that would be of benefit not only
to the commercial market, but also to create for a better society.
4.2.1 Health and wellbeing. Health and wellbeing was identified as a strong market. We
can already see a growth in sports and wellbeing applications (Gullikson, Markendahl).
We see new opportunities arising focusing on life-long illnesses and life-style related problems. Various forms of IoT, such as sensor-based diagnosis and management, interactive
applications supporting movement or meditation, may help in dealing with stress-related
illnesses, diabetes, MS, obesity and encourage movement and exercise.
In the project we have done some findings related both to end-user experience as well
as to market aspects and potential business models for products and services based
on IoT and connected devices for sport and wellbeing. When it comes to solutions and
devices linked to market structure and business aspects we can make a number of
observations:
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Future scenario: Folkhemmet 2.0.

• Current health apps and devices make use of or depend on smartphones.
• For both sport and healthcare applications the telecom industry look into standalone devices directly connected by cellular systems.
• The market is very fragmented with a multitude of solutions and devices.
• The end user value varies and depends on the service context.
• There are several business model options (different revenue potential), ranging from
selling a device to providing services on top of one or several devices.
4.2.2 A new take on Folkhemmet. A potential market, as of yet unexplored, would be
if Sweden showed the way towards a society where IoT is serving all – a new “folkhemmet”.
Sweden has a long-standing tradition of participatory influence on technology
developments. Democracy on local as well as national level has been driving societal
developments. The aims of the society has been to give everyone equal opportunity and
provide everyone with reasonable living standards. The IoT development needs to pick up
on these values and make sure that the benefits of the digitalisation is for all.
Historically, Swedish industry has benefitted immensely from those goals. When the
state required that everyone in Sweden could be reached by telephony and later by
broadband, Ericsson and Televerket (Telia) collaborated and created technical solutions
that were later exported. The 24/7 principle of how we can reach authorities has pushed
municipalities, the health organisation and the state to very early on digitalise many of
their services and ways of working, in turn building a strong IT industry in this sector.
In industry, we note how the strong values of designing for “the many” that has
governed the development of IKEA enforced highly innovative thinking, shaping their
products and solutions to make them affordable.
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In general, the Scandinavian design model, forming both aesthetic ideals of the light,
easy-to-use, accessible and beautiful, as well as forming strong participatory values, has
been of great benefit to shape and brand Sweden and Swedish industry.
Similar values should govern the development of IoT in Sweden: participatory developments, democracy as a strong driving factor, equal opportunities in reaching and
benefitting from the digitalisation of society, healthcare, wellness, homes or leisure time
activities.
We need to reduce fragmentation and support open platforms to make this happen. IoT
solutions need to become affordable and beneficial for all.
4.2.3 Smart Data Layer. As noted above, the real benefits from digitalisation are
sometimes only achieved when many objects, services and processes are connected.
Only then is it possible to create innovation that go across many different data sources,
governing interesting “actuation” in the world. One way of putting a finger on the problem
would be to think of it as a smart data layer that many different applications can thrive
upon.
A smart data layer requires access to several continuously streaming data sources. It
requires orchestration, access to open data, and a uniform way of treating the interaction
without relying on a centralised system, owned by one stakeholder. To have any effect, it
needs to go across several applications, produced by different stakeholders.
While this may seem utopian, we can compare it with the web- and mobile-based
applications. Data is collected both “locally”, for each service on the net, using cookies,
location as well as other sensors (such as the gyro and camera in mobiles). Data is also
collected across applications, using both proprietary data, but also any open data sources available (see e.g. the open data initiative at Stockholm City Municipality). Translation
systems are built on data from the whole web using, e.g. Wikipedia. Predictions of the
future or identification of terrorist acts is done through harvesting data from the net, social
media and mobile interactions (as in the works by companies such as RecordedFuture).
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All this modelling allow these services to silently adapt the interacting for us, filling in
fields for us, showing us where we are on a map as well as where a nice restaurant can
be found nearby or where the next Uber-taxi will be coming from, placing relevant ads
in front of us, proactively adapting the prices of the trips we are planning, placing the
systems in the right context for us to use. Obviously, not all of these interactions are
benevolent, and strong regulations and policies are needed in order to protect consumers
and organisations from crimes and intrusions. But overall, it has made interactions accessible, easy to understand, better integrated with our everyday activities. We need a similar
development for the IoT apps and services. If such a smart data layer was available,
many applications and smart objects would be better fitted to our everyday practices and
thereby easier to use as well as more relevant to us.

5. Recommended actions
To remove some of the obstacles that are currently hindering development in this area,
we jointly arrived at the following recommendations.
5.1 If it is not for all, it is not a revolution.
As IoT and the digitalisation of society and industry is potentially disruptive, changing
everything from business models to how the government organises its work, it is of key
importance that the government provides support for technological equality – if it is not
for all, it is not a revolution.
IoT standards – of various kinds – need to support everyone, including those less
affluent, elderly, young, those with illnesses or disabilities. This becomes key in any
products aimed for consumers. The interfaces must be accessible to many, that is the
way upgrades are made, the maintenance, the ways in
which they serve us, helping us to save energy in ours
homes, improving our healthcare system, or any of the
other visions for IoT, must be usable for all and also
provide value for all.
5.2 Open data and data standards.
To unleash creativity and bring out compelling use
cases, open data in structured data standards are
required. The more data we can make accessible to
entrepreneurs, companies and institutions, the more
likely it is that we will innovate services of relevance to
consumers and citizens. We need to reduce fragmentation and support open platforms. We might even need
to regulate against proprietary data solutions when the
data is thriving off people who are not getting paid to
share it, or when the government is gathering the data.
We would like to emphasise that the IoT development is
not so much about technological standards as it is data
standards.
In addition, data can serve interesting bridging roles.
Health data for research as well as for innovative health
services creating bridges between consumer facing
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Future scenario: Sweden can become a
leader in IoT, but it requires coordinated
initiatives on open data standards.

products (e.g., smart watches) and the health sector, or within the transport sector and
ODB2-connected consumer products in vehicles.
Sweden lacks structured governance for such standards, which should be a given
task for authorities such as Transportstyrelsen and eHälsomyndigheten.
5.3 People in power need to procure and regulate.
IoT has the potential of addressing major societal problems – healthcare, wellbeing,
efficiency in use of joint infrastructures and (energy) resources, as well as more compelling and aesthetically appealing applications for end-users. But in order to do so, we need
highly engaged, knowledgeable politicians and industry actors to engage, meet, and
bring out the necessary policies, regulations and “first buyer” situations that will drive the
development forwards.
This in turn requires that knowledge on IoT spreads to industry actors as well as
politicians and that meeting arenas are created where these discussions can take place.
We foresee huge problems with privacy and trust, unless regulations and policies,
foreseeing the complexities of these new interactions, can be put in place.
5.4 Interdisciplinary knowledge and training – design thinking.
As discussed above, doing design in this area requires interdisciplinary knowledge.
We need to educate more designers (whether engineers, industrial designers, political
science, business economics or some other professional background) to work in this
complex landscape.
In particular, we would like to emphasis the importance of design knowledge and
design research. Design thinking supports investigations of “what may be rather than
simply what is”. Training in design thinking helps not only those who are professional
design practitioners, but anyone aiming to create innovative solutions. In a design-driven
process, the exploration of a problem is done through creating many imagined solutions,
opening a whole design space, solutions that in turn help us see what the problem really
is and what may address it properly. We gain new knowledge via the act of making. This
can be applied to problems that are otherwise framed as wicked problems (problems
where there is no obvious simple solution).
In interdisciplinary teams (such as the one behind this project) where everyone has
sufficient understanding of what IoT is and might offer, design thinking and designerly
ways of working can bring out highly innovative and compelling applications and services.
5.5 Branding Sweden as an IoT nation.
We see an opportunity to brand Sweden as an IoT nation. The Swedish standards,
values, participatory processes and the overall Scandinavian design model could help
place Sweden on the map, once again making Sweden into a testbed and innovation hub
in the world.
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Introduction
The term “Internet of things” (IoT) has become popular in industry and research to
describe changes in all sectors that are related to the enhancement of work processes, leisure activities, public space and many other areas of modern society through
connected computational devices. But how do we understand today’s challenges and
opportunities for IoT when entering the home environment? How are things connected
and more importantly what for? A set of home visits helped us scrutinize everyday
practices, challenges and the use of existing technological solutions in order to gain an
understanding of how modern families are appropriating technology in their homes and
at which points IoT products can support and enhance domestic life further. We use our
observations as a starting point to discuss the most important challenges and implications for the design of future IoT.
The data we gathered is very rich and it is a challenging task to filter out relevant
observations that point towards potential IoT solutions. However, the purpose of this
report is to present an explorative analysis that will sketch some key findings. As a first
step, through a gallery of family portraits, we will present a set of examples on how we
integrate and use technology in everyday life. In the second step of our analysis we look
for repeated patterns across all places we visited.

Methodology
For this study we conducted an ethnographic study and analysis that was building on
“family portraits.” These portraits were based on in-depth unstructured interviews and
contextual inquiries in eight family homes (of which seven are reported here). In total
we interviewed 16 people ranging age 16 to 51. We were able to recruit a wide range
of different families, varying in socio-economical status, family status as well as living
situations. Four of the here presented families lived in rental apartments (“hyresrätt”) two
of them in condos (“bostadsrätt”) and two of them in houses. All families were living in the
greater Stockholm or Malmö area.
The ambiguity of the term “Internet of things” in combination with the very explorative
outset of the overall project confronted us with the challenge to frame the research with
a methodology that could deliver concrete and comprehensible insights of the home as
a whole while taking even smaller and potentially important interactions into account.
Because at the beginning of our study we had very little idea of how IoT technology is in
fact present and apprehended in swedish consumer homes, we designed the methods
iteratively, developing the approach throughout the whole research process.
After initial contact we would meet the families for an in-depth interview that would
take app. two to three hours. During the interview we let the families guide us through
their homes and show us all rooms, concentrating on the function, placement and
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meaning of different technologies but also focusing to a great extent on everyday family
practices. As part of this families were prompted to describe their daily routines and the
things that are involved in them. At the end of the first interview we would hand the family
a diary (“trassel- och jubeldagbok”) and asked them to write down occurrences during
the upcoming weeks that were either negatively disrupting/frustrating or stood out positively. Following up we would visit the families a second time and going with them through
the notes in their diaries in order to identify important practices and their meaning for the
family’s everyday. Data was recorded in form of audio recordings, photos and fieldnotes.
For the analysis data was coded and clustered according to emerging themes that
became apparent throughout the process. Thereby we focused in particular on three
major elements:
Firstly we were interested in practices evolving around the use of technology and
how the tie in with family life. We observe different technological artifacts and how they
are used either individually by different members of the family but also in social contexts.
Secondly we are interested in disruptions and solutions for existing disruptions. Because
everyday life does usually not run completely smoothly we are looking for those situations
in which practices are interrupted or fail to work. Hereby we are not just looking into
practices involving technology, yet we do consider the potential role of technology. Thirdly
we are interested in the spatial relationship between home and technology. We are
taking a perspective that sees technology not only socially or habitually but also spatially
embedded into the domestic environment.
In the following we will present two levels of the analysis. First we will present the
emerging themes that we could identify. Thereafter we will discuss the most important
potentials and challenges we regard as crucial for understanding IoT at home.

Observations
We present the observations in two steps. First we present each family briefly, their
home environment and used technology. We seek to characterize each family in terms
of their technology use and the way they work as a family. However, these descriptions
remain vague to a certain extent and are more meant as an analytical construct in order
to show major differences between families. In order to get a closer and more accurate
idea of how the different families are managing technology around them, we will hereafter
describe some closer observations along more common themes we observed.
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Family 1: Organizing new family life
This family of three living in a rental flat in a
suburb of Stockholm is dealing with the new
situation that their young baby has brought
into their everyday life. While the dad, who
moved for his wife from Ghana, is focused
on adapting to the new cultural environment,
the mum is putting large effort on keeping the
home and daily life organized with the help
of detailed lists and plans. Most important
for both of them seem to be their individual
laptops.
While she uses hers mainly for work – also
in the home – he sits usually in the living
room watching the baby and surfing the web,
mainly to connect to his home country. Apart
from the laptops both are having a cell phone
each and a TV in the living room that they use
to watch movies together. However, when
watching TV on their own they are using their
phones or laptops. A separate room serves as
the home office but is rarely used as such.
Instead it serves as an additional storage
and on the desk they keep the printer. In
case something has to be printed they carry
the laptop over there and connect via cable.
Another technology arrangement is a combination of speakers and iPod in the kitchen that
is solely used to listen to radio in the morning.
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Family 2: Moving
This family has a rather unusual constellation.
In the 3-room rental in Malmö live the mother
and her son together with the mother’s brother. The constellation of this family has been
recently disrupted. Because the passing of
the mother’s husband forced them to relocate
to a smaller apartment and they are still in the
middle of moving.
The family consists of the mother (in
her 40’s), her brother and her son (15) from
a previous marriage. All three of them are
originally from Brazil but moved to Sweden
seven years ago.
The brother is looking for a place for
himself but at the moment stays on the sofa of
his sister. The son is in middle school (högstadiet). To the family belongs also a daughter
(22) who just graduated from university and
will start working soon. While she has her own
student apartment close by, she visits her
family frequently (almost every day).
The brother works as a chef in two different jobs. His sister just finished a study circle
to become a nurse. The son is just about to
finish middle school. Hence, the whole family
has very different days. Family life is extremely
important for them, they will always gather
for dinner and create little family events, such
as movie nights or just other friends coming
around. Family life often centers around
the TV, however, individually they are also
watching movies and playing games (in case
of the teenage son) on their own devices: The
brother on his cellphone, the mom on her
tablet and the son on his computer (that his
mom has recently taken away as a pedagogical measure).
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Family 3: Family life between two homes
The family consists of the mom and her three
kids: Two sons (17 and 10) and one daughter
(12). She shares custody with the father who
is living in the same city but in a house. The
kids spend one week there and one week with
their mother. All of the kids are old enough
now to get to school and around on their
own now which makes her life much easier
because she can go to work without having
to wait for them. Nevertheless the mom likes
to stay in touch with them during the day via
facebook or phone. Usually especially the
younger kids would call her after they come
home and she would be worried if they didn’t.
In general life has become much easier for her
now that the kids are getting older and can
take care of each other. Especially the oldest
brother has a great sense of responsibility for
his siblings and takes care of them.
The kitchen is the family space. Here everything runs together. The eldest son spends
a lot of time here cooking. The mum often sits
her with her tablet or laptop and works. The
upper floor belongs to her children. Usually
they gather in their eldest brother’s room,
which is the largest. While the brother does
not seem to have much say in who gets to
come in, the younger siblings are very particular about their spaces not to be entered. The
youngest son really wants to move upstairs
to his brother’s room. And while the brother is
fine with this, the mum has her doubts if he is
old enough to be in the room there. The living
room seems to be sparely used, except for
family evenings that involve a movie. However,
those are happening not very often. Usually
the mother would sit here when watching TV.
In this family technology is used for entertainment and games and for school work. While
there is a wide range of technology arrangements – TV and game console both in living
room and kids room, stereo connected to
mom’s laptop and a frequent use of tablet and
mobile phones – the family is not very aware
of things. Everything has been arranged and is
just part of the everyday flow.
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Family 4: Artistic teacher
Family 5 is a mother and her 6-year old son.
They live in a part of Malmö that is close to
the centre. While she shares custody with
the father, the son spends most of his time
with her, also because his daycare and now
school is closer to her place. She works as
a French teacher in middle school and really
enjoys her work as a teacher even though it
is sometimes tricky to combine it with taking
care of her son. Many times she tells me she
is just really tired after bringing him to bed, so
her personal hobby fall a bit short. But now
with the upcoming holidays she has a lot of
“projects” she wants to finish, just as picking
up painting again, sorting her storage and
sewing curtains.
They are eating dinner together before she
will bring him to bed. Afterwards she is often
so tired that she will just lay on the bed and
read or watch movies on her phone. She has
two laptops, both provided by her employer
but the older one is solely used for her son
to watch DVDs because none of the other
devices in the house have a DVD-drive. She
proudly points out that she does not own a
TV and instead has decorated the wall with
photos and her own paintings. The newer
laptop is used only for school work and
usually placed in the kitchen. Additionally her
employer provides an Ipad that she does not
use at home (she considers it as “dirty” from
all the pupils touching it). However, her son will
use it regularly to play Minecraft.
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Family 5: Close to nature
This family lives in a suburb of Stockholm in
a two-story flat (bostadsrätt). Because of the
green way the apartment is planned and the
very green and idyllic environment, it gives
much more the feeling of a row-house with a
quite street outside where the kids can play.
The family consists of 6 people, but not all live
in the house permanently.
Permanently in the apartment live mother,
father, son (8) and daughter (5). From a previous marriage the father has two almost adult
sons (16 and 21). The eldest son has severe
physical and mental disabilities and depends
on constant care. He cannot really walk or
stand and always has a personal assistant.
Because the apartment with its stairs is not
very disability-friendly, he spends most of the
time with his mother. His younger brother
prefers to stay with his mother too since he
has got a room there on his own and most of
his things are there.
The mother works as a freelancing garden
planner, the father in a management position
in a company, even though he originally
trained as a sculptor and a lot of his art is
still in the house. While there is not much ICT
used in this family’s house, she says, she is
the “techie” in the house, usually taking care
of IT stuff. However, she cannot really remember when she had taken care of anything,
except for stuff with her computer and the
printer that serves her own business. None of
the younger kids have phones yet. The father
has a laptop at work, but often comes home
without and then just watches TV or reads.
Digital technologies are not so often used as
entertainment. One exception is the eldest
brothers’ room that has a TV as well and is
used mainly when the two older brothers are
living with them.
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Family 6: Passionate “techie”
This family of 4 lives in a “villa” suburb of Stockholm in a two story house with garden. Both
parents have a business related background and
work in leading positions in big companies. They
have one daughter (10) and one son (8), both in
elementary school. The house is fairly big and
well equipped. They moved here before their kids
were born, because they always liked the area.
In addition the family has a summer house in the
archipelago.
Both parents have full-time jobs and work until
app. 5pm. The older daughter will be sometimes
alone at home after school while the son will stay
at school until his parents are home. The kids
are spending a lot of time upstairs in their rooms
and doing their own things. Both have their own
computers/tablets that they tend to not use too
often. They also watch TV up there.
After the kids are in bed around 8 or 9pm the
parents often relax, usually in the living room,
where they watch TV or SVT play. Both of the
parents have often work they brought home and
they will work on it on their laptops. This family
is fully equipped with technology and the father
spends a lot of energy into finding a technical
solution for everything.
Both kids have mobile phones and tablets
provided by their schools. The parents have tablets and computers from work as well as mobile
phones. Furthermore they have an iPad (the first
model), these to listen to music. The family has
two TVs, one upstairs for the kids, solely connected to a DVD player. The TV in the living room
is connected to a lot of different devices: Stereo,
apple TV, d-link boxee, Wii, xBox, digital receivers
as well as to the Internet. Media are stored in the
basement on a server. Instead of buying music,
the father has together with his friends started a
micro-peer sharing. This means they all copied
their music on his server, this way they all have
access to a very wide range, without having to
buy or illegally download anything. Digitalised
are also the alarm system and the entrance door
locks as well as most lights on the ground floor.
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Family 7: Newly single
This family consists of a mother and her two
sons (16 and 17) living with her half of the
time. They live in a 4-room apartment in one
of the central parts of Stockholm since one
year. The mother just quite recently separated
from her husband. The couple sold their
house and both bought their own apartments
and are now sharing custody. However, the
older son often decides himself where he
stays when. The oldest son is not living with
the family anymore since he is studying in
another city.
The mom works full-time at a tech
company. The two sons living with her are
both attending school. While the boys spend
a lot of time in their rooms (often playing
computer), the mother has different areas in
the kitchen/living room as well as the balcony.
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However, dinner they have together
at the kitchen table and they do also
sometimes watch TV together.
The use of electronics seems to be
mostly divided in this house, with the
mum mostly using the TV while both
boys have their own electronic equipment. While on some occasions they
watch TV together, the thing mostly
shared is the radio in the kitchen. The
mother uses mainly both – the tablet
and laptop – for private activities such
as surfing and watching movies. While
the tablet is often used at an armchair
(close to where it is charged), the
laptop is mainly placed at the kitchen
table. As opposed to the tablet it also
serves for more complicated matters,
such as paying bills or taxes.

Repeating patterns
The gathered data showed a very heterogeneous image of everyday family life with each
family showing their own routines, social rituals, and strategies to face everyday challenges. It became very apparent that computing technology has already become an ubiquitous element in family homes, but also that its integration into the home comes in very
diverse and often to the researchers unexpected ways. Thereby the grade of technology
usage and range of devices differs widely. However, instead we found common themes
around family homes. Thus instead of structuring our observations along the technologies
used, we present those areas that were most recurrent in our observations and those
that showed the highest degree of technology use.
Entertainment and family life
The most prevalent use of technology and where we could observe the most connected
technology is the area of home entertainment. An important element of most living rooms
was some sort of arrangement for watching television, playing video games or streaming
movies from the computer or other devices. Popular arrangements included a TV that
was connected to a laptop in order to view movies from there. The connection was made
in most cases with the help of a cable and only in one case functioning fully wireless.
Thereby the conventional TV program is very often not longer received via cable, families
more and more rely on streaming services. Notably most families would call the streaming
through TV station services such as SVT play also “watching TV.” However, unlike we
had earlier expected, entertainment was not solely centered around this setting. Instead
people had their own individual settings in which they would relax during their spare
time, usually involving a tablet or their phone. In that their was a clear spatial and material
boundary between individual spare time and social gathering.
Depending on how many members the family had this could mean that there were
many different places and arrangements for entertainment in a single home. For instance
an extra TV setting for the kids, a certain placement for tablet and phone to be used
close to the charger or individual computers and tablets in the kids room. Those individual settings were usually maintained individually, thus there was connection between the
involved digital devices.
Challenges and disruptions
One of the foci of our analysis was disruption. We looked in particular at those practices
that were interrupted or not working properly. One of the first things that became apparent is that technology is not a large interrupter and even though not all set ups would
work flawlessly the families would usually not regard it as particularly challenging to deal
with these disruptions. In other situations a particular flaw was just accepted as such and
in a way integrated into practices. One of the most prevailing examples in our observations has been the way families are dealing with the countless cables in their apartments.
Cables that were not in use were often not thrown away but usually stored in a particular
box, even when storage space was scarce. Cables in use, in particular in more advanced
settings, would often not be hidden but instead
In general we could observe that families would not fully make use of the connectivity
and the full technological function that devices could offer them. We noted that each
family has problems, some more severe, while others a bit easier, to handle and bridge
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the continuous shift in devices, cables, chargers and make them work together and to
provide continuous services.
But those problems that were most demanding in daily life were usually connected to
few other issues in the house. Firstly, raising the children and organiz-ing everyday around
them was a major challenge for most families. From new-born babies to teenagers
about to finish school, each age presented the parents with individual challenges but
also experiences. Thereby we got the impression that those practices were constantly
changing with the kids growing older. Families with kids seem to be in a constant change
of adapting daily practices to whatever requirements their kids have at the time. Tied to
this is the constant need of keeping things in order and stored. The biggest challenge
reported by most families is the lack of storage. In addition to this lots of energy is spent
on arranging daily routines such as pick-ups and preparing meals. This keeps the family
home in a constant state of adjustment. Therefore families need the things around them
to function and in case of disruption they will think of fixes or discard non-functional
things.
Strategies and fixes
When it comes to using technology, most families work quite flexible and are very quick
with solving problems around digital devices. Computers, tablets and mobile phones
are arranged around daily practices in a way that they can be quickly replaced by one
another. In one example a mother and her son describe how they bought tickets for the
son’s trip to Portugal, which was a very big thing for them (and only possible because she
got a big tax refund). First both of them were planning on doing this together with the help
of the tablet computer – device described as being optimal for sharing. However, when
things got more complicated – the desired flight was not easy to get hold of – the mother
switched to her own computer and handled it individually. In this example both technologies complemented each other in form and function, accommodating both the need for
the social experience as well as the need for functional interaction. When looking at those
ways of interacting it becomes apparent that disruptions that have a heavy impact are
usually not caused by technology but instead by changes in social arrangements. Thus
adding functions to technologies – such as increased functionality – will only in few cases
directly affect the problem at hand. Instead it is a process of constant negotiation through
which families are handling their daily practices.

Discussion
From repeated pattern like this we will, in the last step, present some emerging trends
that hopefully spark new ideas and discussions.
The digital farmer kitchen
We see a transition from old to new technology and behaviour, generating new hot spots
in the home that serve a multipurpose of social and technology functionality. This we call
the digital farmer kitchen because – just as a farmer kitchen – these hot spots fulfil several
(and often unexpected) purposes and are at the same time under constant arrangement.
And just like the digital farmer kitchen, things can get messy on the way. We have shown
that practices in the home are constantly underlying disruptions and at the same time
new solutions or just quick fixes. This indicates a new use of the physical space at home
and the way materials are arranged with each other. This also means that technology is
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often not used in a way than the designer has originally thought of it. This dynamic needs
to be represented in IoT on different levels. IoT needs to support mobility where stuff
moves around and can be used in different context. Dynamic and smooth reconfiguration
is also needed to enable an easy handling. Moreover, in order to make IoT useful and
wanted in different context a responsive design can handle these dynamics.
Stuck in between
Maintaining the home, and then in particular technology, is an ongoing project that
balancing between working, semi- and not-working states. None of the homes we
visited were in a state of being “finished.” And while the vision of IoT conveys an ideal of
perfection and neatness integration, this vision runs diametral to the reality of the family
home. So with many technological solutions, families remain “stuck in-between”. While
they acquire part of the technology, the necessary set-up remains an unreachable utopia.
This clearly points toward important tasks for the design of IoT in terms of compatibility
and user friendliness. At this point IoT is mostly for the tech-savvy and requires constant
attention/configuration. The lack of usability and standards badly hurt the user experience
and trust of IoT. Driving these issues is hence an important task where industry and
research needs to act together.
Digital memories
And finally, the last emerging trend is referred to as “Digital memories”. This touch on how
we value, preserve and store some things, while others get discarded, and sometime
digitalized.
IoT needs to co-exist and proxy with old technology that’s been appropriated into the
home and everyday life. Furthermore, these trusted and appropriated devices are kept
rather then transfer bulky data to new platforms. IoT needs here also clear and understandable ways to deal with trust and privacy to be added to existing platforms.
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Conclusions
IoT in homes needs to show a clear value and benefits, that are well designed and crafted
into IoT solutions. The design should focus on solving concrete everyday routines and
challenges rather than add gadgets-features. Finding a good balance between aesthetics
and usability is most likely a key differentiator in the current IoT wave.
These insights comes from understanding technology appropriation. Design has to
function even when individual solutions looks very different. User decisions is mostly
based on things and routines that are working well in the domestic environment, and
support an understanding of the home as in progress. For this there yet have to be
convincing use-cases that combine the “messiness” of everyday family routines that are
constantly under construction with the clean and homogenous vision of IoT solutions.
Last, and fundamentally, making IoT accessible from a both technical and economical
perspective for everyone is a key driver. Finding affordable but still well designed IoT is a
challenge that’s doable but can be accelerated with industry and research partnerships.
Taking this together we are argue for Folkhemmets IoT. The base of the Folkhem vision is that the entire society ought to be like a small family, where everybody contributes.
The IoT development needs to pick up on these values and make sure that the benefits
of the digitalisation is for all. Long term visions for Folkhemmets IoT should be developed
by mixing research, companies and organizations ideas and goals into participatory and
democratic developments to give everyone equal opportunity and provide everyone with
the benefits IoT for increase digital living standards.
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Appendix 3: Market potentials
Lars Gullikson, Arvax Invest, lars.gullikson@gmail.com

Introduction
The majority of the available surveys and reports related to IoT applications and opportunities relates to B2B applications and a traditional way approaching a business opportunity. It seems to be a natural projection from the M2M initiatives made in the early 2000
century. When searching for surveys and reports related to B2C IoT applications and
opportunities, most of the available material is overestimating the market potentials and
underestimating the complexity and time in taking value adding products and services to
the consumer market.

Gartner hype curve from 2015. Internet of Things at the top.

Findings
To be able to assess the true market potentials for consumer IoT, it is essential to be
able to address some key components that impact the ability to make a better and more
accurate estimation of the true market and the critical success factors. Key components
to succeed with this effort are the following.
• A big picture vision related to IoT and its relation to ongoing macro trends.
• Intelligent IoT products based on real perceived user value.
• Proven business models were consumers are prepared to spend money either on
an IoT product or IoT services with a clear added value to the consumer.
With a deeper analysis into what is commonly labeled Consumer Wearables the projections are optimistic and forecasts on growth exceeding Smartphones and Tables by 2020
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(Morgan Stanley, Blue Paper, Nov 2014). The main challenges reaching these growth
targets are thus.
• Current business qualification models and company silos slows down the growth
potentials.
• Bigger companies do not dare to invest in intelligent IoT products due to an
unclear ROI, verified user value and supportive business models.
• Lack of agreement related to standards is an obstacle and slows down the growth.
All these factors and the decisions makers’ traditional view on executing investments
and the associated business, constitute severe obstacles in leveraging on Consumer IoT
opportunities existing today.

What can be done to accelerate growth?
The potentials related to Consumer IoT applications are extensive, but so are also the
height and number of obstacles and pitfalls for execution. Possible way of managing the
pitfalls and hence be able to leverage on available market growth opportunities are the
following.
• Verifying market size, user values and business models with technology driven
product and service development as a compliment to the traditional consumer
driven development.
• Companies need to take a position and acknowledge IoT, set an initial busi-ness
model add IoT intelligence to the product assortment and let the market adjust
based on value and willingness to pay.
• Companies need support and end users’ guidance in creating a roadmap for the
future IoT evolution, comprising opportunities and obstacles for different market
segments related to degree of fragmentation, maturity, stakeholders in the value
chain, user values and cases, and current product/service offering.
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