
IoT-Agenda1

NATIONAL AGENDA FOR 
THE INTERNET OF THINGS
Summary of the project IoT Sweden



IoT-Agenda 2

Contents

1.   Introduction  4
2.   Sammanfattning/Summary  5
3.   The IoT ecosystem  7
4.   Vision  11
5.   Possibilities for Sweden  13
6.   Present situation and trends  17
7.   Objectives and strategy for IoT in Sweden  21
8.   Workshop cross Industry 25
9.   Innovation methods and international research  30
10. Action plan for implementing the agenda  31
11. References  32
Appendix 1: Cooperating organizations  33
Appendix 2: Comments from organizations on cooperation   34

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LTU A-478
ISBN 978-91-7439-988-2 (print)
ISBN 978-91-7439-989-9 (pdf)
Denna rapport finns att ladda ned som pdf-fil 
via LTU hemsida www.ltu.se



IoT-Agenda3
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The Internet of Things – IoT – is a collective term for the 
development that means that machinery, vehicles, goods, 
appliances, clothes and other things and creatures (includ-
ing humans), are equipped with tiny sensors and comput-
ers. These can perceive their environment, communicate 
with it, and thus create a situational behavior and help cre-
ate smart, attractive and helpful environments, products 
and services.

”Machine to machine” (M2M) is a term that has been used 
before, and is a part of IoT and appears in this document. 
More recently, certain organizations have talked about the 
Internet of Everything, which can be considered a generic 
term for all communication on the Internet.

The development is very fast and provides many great new 
opportunities. The number of units connected in Sweden is 
doubled every year. There are many visions for this devel-
opment. The communication company Ericsson says that 
by 2020, there will be 50 billion connected devices in the 
world. Disney predicts that a large part of the embedded 
systems will be available in games and toys.

This document describes the importance of a strong and 
modern Swedish ecosystem within the IoT and how such 
an ecosystem can be developed by national mobilization 
of research and innovation power, in a way that creates a 
sustainable strong development of business and society in 
Sweden. The document describes an agenda with vision, 
present situation and objective.

The creation of this agenda and the action plan has been 
financially supported by VINNOVA (Project ”IoT Swe-
den”, reg.no. 02012-01945). A first edition of the agenda 
and a report presenting the agenda work will be submitted 
to VINNOVA in Spring 2014.

What does ”IoT agenda” mean, and 
how has it been produced?
The IoT agenda describes a strategy and a (currently in-
terim) plan for Sweden to become a leading nation in a 
number of industries through joint advanced development 
and use of the ”Internet of Things” (IoT). This is proposed 
to be realized by the renewal of industry and the public sec-
tor, increased collaboration between industries and focused 
innovation, research and development in the common area 

of interest, IoT. The key words renewal, collaboration and 
focus are repeated in the document, since they constitute 
the main elements of the principled approach IoT Sweden 
is based upon.

The IoT agenda has been created with inspiration and sup-
port from VINNOVA. The work is cross-border and aims 
at creating a national multisectoral mobilization around 
the IoT, by meetings and interactions between organiza-
tions that currently have limited exchange. In the already 
performed agenda work, both participating organizations 
and the work group have gained new knowledge and ex-
perience, which has helped us see which industries and 
community features have great potential to lead and drive 
development in a way that increases Swedish GDP and 
strengthens the Swedish society.

The IoT agenda has worked with openness by inviting oth-
er agendas, organizations and people to participate in our 
work. The work has been driven for innovation and growth, 
with a holistic view of business operations, authorities and 
private lives in Sweden, with focus on how these can be 
renewed, developed and enriched through close collabora-
tion in IoT research, design, innovation and education.

What is the IoT agenda and what does 
it do, for whom, and how?
The IoT agenda is a strategy and plan that describes how 
Sweden will become a leading nation in selected industries 
/ sectors and at least one new industry for the use of the 
IoT, such as health, well-being and sports (based on strong 
Swedish culture and know-how). This will be achieved 
through renewal of industry and public sector, increased 
coordination between industries and focused innovation, 
research and development.

1.  Introduction
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Sammanfattningsvis är vårt mål att
• Sverige kommer att öka användningen av IoT på ett så-

dant sätt att man behåller och ökar sin konkurrenskraft 
• Sverige kommer att vara en ledande nation inom valda in-

dustrier/branscher och inom ett konsumentområde av IoT, 
till exempel området hälsa, välbefinnande och idrott 

• Sverige kommer mer effektivt att ta tillvara innovation, 
forskning, tillämpad forskning och prototyper för att ut-
veckla produkter och tjänster med IoT 

• Sverige kommer att utveckla, fokusera och samordna sin 
IoT-verksamhet till nytta för användarna 

• Relevanta delar av förädlingskedjan byggs ut så att 
Sverige får större del av världens IoT-affärer

IoT-agendan beskriver en strategi och en plan för hur 
Sverige ska bli en ledande nation inom ett antal branscher, 
genom gemensam avancerad utveckling och användning av 
”sakernas Internet” (IoT). Detta föreslås ske genom förny-
else av industrin och offentlig sector, ökad samverkan mel-
lan branscher och fokuserad forskning och utveckling inom 
det gemensamma intresseområdet IoT. Nyckelorden förny-
else, fokusering och synergi återkommer i dokumentet, eft-
ersom de utgör huvudelementen i den principiella strategi 
som IoT Sweden bygger på.

Förnyelse uppnår vi genom att använda och utveckla nya 
metoder och verktyg i ekosystemet för IoT. Det kommer att 
öka kvaliteten, snabbheten och effektiviteten i att ta fram 
innovationer och inbyggda system för industri och offentlig 
sektor.
I bilaga 2 finns beskrivningar av ett antal samarbeten i form 
av ’uttalanden’.
 

Slutsats
Sverige har goda förutsättningar att ligga långt framme 
inom vissa delar av IoT. En framskjuten position lägger 
grunden för ökad svensk konkurrenskraft inom industrin, 
med ökad BNP, nya arbetstillfällen och ökad livskvalitet.

Our goal is that
• Sweden will increase the utilization of IoT in such a way 

as to maintain and enhance its competitiveness. 
• Sweden will be a leading nation in selected industries / 

sectors and in the consumer area of IoT, e.g. in the fields 
of health, welfare and sport. 

• Sweden will more effectively take advantage of innova-
tion, research, applied research and prototyping to devel-
op products and services with IoT. 

• Sweden will develop, focus and coordinate their IoT ac-
tivities for the benefit of users. 

• Relevant parts of the value chain will be extended, so that 
Sweden can get a larger part of IoT business worldwide. 

The IoT agenda describes a strategy and a plan for Swe-
den to become a leading nation in a number of industries, 
through joint advanced development and use of the ”Inter-
net of Things” (IoT). This is suggested to be realized by 
a renewal of the industry and the public sector, increased 
collaboration between industries, and focused research and 
development in the common area of interest, IoT. The key-
words renewal, focus and collaboration return in the docu-
ment, as they constitute the key elements of the principled 
approach IoT Sweden is based upon.

Renewal will be achieved by using and developing new 
methods and tools in the IoT eco system. This will increase 
the quality, speed and efficiency in developing innovations 
and embedded systems for industries and the public sector.
Annex 2 contains descriptions of a number of collabora-
tions in the form of ’statements’.
 

Conclusion
Sweden is well placed to be at the forefront in certain parts 
of IoT. A prominent position lays the foundation for in-
creased competitiveness in the industry, with GDP growth, 
new job opportunities and improved quality of life.

2.  Sammanfattning/Summary
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Professor Monica Bellgran, Mälardalen University. Leading 
reserch projects in production. Member of IVA, dept. in 
Mechanical  Engineering.

Staff an Truvé, Chairman of the Steering Group IoT R&I and 
i in many previous IoT projects. CTO of Recorded Future.

Professor Per Gunningberg, Wisenet, Uppsala University. 
Leading an excellence center for wireless sensor networks. 

Östen Frånberg, Project Manager for IoT R&I. Member of 
IVA’s Industry Committee. Longstanding work in Internet.
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The IoT ecosystem needs:

1. An organization that drives collaboration, mobilization
 and planning of the IoT sector in Sweden 

2. Technical framework and rules 
 • Reference architecture and specification of 
    requirements per function 
 • Standardization of protocols, APIs, and common parts 
    - such as address spaces, etc. 

3. Enablers 
 • Software products at different levels (service access,
    common IoT services, infrastructure services) 
 • Hardware Products - industry-specific sensors, 
   actuators and forms of communication as well as 
   genericelectronics and embedded systems. 
  • Systems built up by generic and industry modeles

4. Provision of skills: basic, advanced and special 
 education to create IoT specialists 

5. R&D, which is state of the art and basis for modern 
 innovation and business model 

6. Laws, regulations and safety. 

Organization
An organization that takes responsibility for the ecosystem, 
its development and management.
 An organization that is a network of actors with expertise 
in IoT, who participate in collaboration, mobilization and 
planning, giving Sweden an advantage in IoT.
The organization contributes to creating the economic pre-
requisites for the ecosystem from startup until the ecosys-
tem is self-sustaining.

Technology – framework and rules
A reference architecture with multiple reference levels of 
different technology layers. This reference architecture is 
the key to the IoT ecosystem and determines which specifi-
cations, products and technologies that will be used for the 
realization of IoT applications. The reference architecture 
is described in detail in page 9.

In order for more industries to use the same enablers, a 
number of technical standards governing the selection 
and development of all enablers will be developed. These 
standards are included in and consists of communication 
(protocols), interfaces (APIs) and address spaces, etc. They 
should as far as possible follow and lead international stan-
dards, such as the TCP / IP address spaces of ipv4 or ipv6 
etc.

IoT products and services
There is a specification in the reference architecture for 
each enabler that is to be used in an IoT system. There may 
be 5-10 enablers per level, and the number of enablers will 
increase when industry applications require increased func-
tionality, which previously did not exist in an enabler. Du-
plicate enablers may also become relevant because a spe-
cific industry application setting requires this, for instance 
that the operating system must be Unix.

Enablers are realized in the form of:

• Software products on the levels service access, common 
IoT services and infrastructure services. 

• Hardware products on the levels 

Industry specific: (sensors, actuators, communication).  
Generic: hardware (electronics and embedded systems). 

For details, see the Appendix.

3.  The IoT ecosystem

Ecosystem – ”An economic community supported by a 
foundation of interacting organizations and individuals—
the organisms of the business world. The economic com-
munity produces goods and services of value to customers, 
who are themselves members of the ecosystem. The mem-
ber organisms also include suppliers, lead producers, com-
petitors, and other stakeholders over time; they coevolve 
their capabilities and roles, and tend to align themselves 
with the directions set by one or more central companies. 
Those companies holding leadership roles may change over 
time, but the function of ecosystem leader is valued by the 
community because it enables members to move toward 
shared visions to align their investments, and to find mutu-
ally supportive roles1. 
[Moore 1996]

http://en.wikipedia.org/wiki/Business_ecosystem
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Provision of skills
The need for IoT systems in Sweden is very large and 
doubles every year. This is the same rate of development 
as internationally, with a forecast of 50 billion connected 
devices in the world by 2020.
For this reason, the supply of resources for the IoT area is a 
key factor for Sweden to keep up with the development and 
take the lead in focused industries.
In order to achieve these competency resources we will 
take stock of organizations that have potential to and in-
terest in specializing in IoT. In addition, we will work to 
ensure that an education in the form of a postgraduate se-
mester at the masterprogram, graduate jobs and internship 
sites in the industry will be started.

We will also offer this IoT specialist education to profes-
sionals in the industry and secondary education. For de-
tails, see page 24.

Research and innovation (R&I)
R&I is the peak of the IoT area and basis for a modern in-
novation and business model. The ecosystem includes an 
innovative method to calculate the profitability and feasi-
bility of implementing an innovation. This method also in-
spires to an increased number of innovations, which would 
otherwise not have been realized.
Research will be needed to develop industry specific sen-
sors, software or standards. Sweden has unique compe-
tence and capabilities to develop sensors that meet high 
demands in extreme environments. Additionally, Sweden 
can produce sensors with quantum physics properties that 
can measure gases, pressures and temperatures in more ex-
treme environments than before. This is one of the prereq-
uisites for Sweden to be at the forefront internationally in 
industrial IoT.

To realize the innovations that come out of the project and 
the results that the research provides, product expertise in 
IoT is required. There will be developments of both hard-
ware and software. In Sweden, there are world leading 
technology development companies that cover large parts 
of the necessary competence, but increased collaboration 
and communication is required to better support the eco-
system.

Laws, regulations and safety
The society has rules and regulations on how data may be 
stored, distributed and handled. With a large amount of 
data collected through IoT systems, one also gets an excess 
of information, and via processing one can compile knowl-
edge of individuals and organizations.
 

The ecosystem will establish ethical rules that are to be fol-
lowed during the development and operation of IoT sys-
tems. I.e., rules for when data is to be deleted and only 
metadata is to be saved, will be set up. The safety technolo-
gies available to protect information and provide access to 
those who are qualified will be implemented.

Actors and operations
An important activity in the ecosystem consists of the busi-
ness that takes place in the value chain, based on the IoT. 
The main actors in the value chains consist of ”IoT suppli-
ers” and ”IoT users”, ”support & resource organizations” 
and ”politics and legislators”.

IoT suppliers are companies that offer IoT based products 
or services. IoT users are companies, authorities or other 
organizations that depend on IoT based functionality for 
their operations.
For most types of IoT suppliers and IoT users, there are 
industry organizations, whose main task is to support each 
operation.
Support and resource organizations are actors whose main 
task is to conduct public research and education, and those 
who support development and innovation. Also funders and 
support organizations to those are included in this group.
Politics and legislators are authorities and organizations 
whose influence and decisions set the framework and 
guidelines for the operations.

The ecosystem agenda

The agenda indicates prerequisites, potential, vision and 
strategy for actors to ”take place” and ”act” in the IoT eco-
system, in a way that ultimately enhances the ability of the 
Swedish actors in the value chain to act in a way that gener-
ates growth in Sweden.

The agenda’s mode of action (operating logic)

The agenda proposes a principled operating logic which 
builds on a cross-industry exchange with selected groups of 
IoT suppliers and IoT users, both directly and through their 
professional organizations, and a close cooperation with 
those public stakeholders in research, education, develop-
ment and support for innovation, that are most important 
for the development of the IoT ecosystem. An supplemen-
tal, but important, part of operating logic is also to interact 
with IoT relevant support and resource organizations, and 
to influence and take part in politics, policy and legislation 
which has great importance for the development of the IoT 
system.
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Concrete important examples of the operating logic sug-
gested by the agenda:

• To use innovation methods for individual industries and 
companies that increase the quality and effi ciency of de-
veloping innovations, 

• To use realization methods that increases the quality and 
effi ciency of realization of IoT applications. 

• To collect IoT-related needs from different IoT using in-
dustries and compile and analyze these and identify cross-
industry needs, and based on these infl uence investments 
in research, education, development and innovation 
(”REDI-investments”). 

• With the knowledge of key generic requirements identify 
important new enabling knowledge and solution ideas, 
and communicate these cross-industry needs and enablers 
for IoT suppliers to speed up and enhance the develop-
ment of IoT products and services aimed at the strong and 
growing needs and markets. 

• To create and maintain a thorough knowledge of state of 
the art  in terms of IoT products and IoT services avail-
able or are on their way to market, and communicate this 
knowledge in industry-specifi c forms to IoT users, creat-
ing a good basis for the development and renewal of their 
operations based on IoT. 

 

Models and methods
The ecosystem will use a variety of methods that increase 
the quality and effi ciency in developing innovations for 
various industries.
This will increase the number of innovations and improve 
the quality of decision making for implementation.
The method is based on industry representatives present 
needs and requirements together with IoT developers and 
identifi es innovations. The suggested innovation is de-
scribed in a model that can be modeled regarding which 
properties the system will have.
After this, one can run the model in a simulation program 
and thus obtain different solutions for the system.
In research organizations, it has been shown that it is pos-
sible to automatically synthesize a functional IoT system 
from such a model. However, more research in this area is 
needed.

Reference architecture
As the name suggests, IoT is a linking of several interacting 
units, available via the Internet. Internet means the web in 
broad terms, Facebook, e-mail, social media and other user 
services. In the same way, we will reach IoT services via 
the web, databases, social media, apps, home appliances 
etc. More specifi cally, it is predicted that ”things” inter-
nally will communicate using TCP/IP.

Source: IoT Sweden
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For IoT devices to work together in the ecosystem, com-
mon protocols, the same interpretation of data and stan-
dardized mechanisms are required for them to fi nd each 
other in a safe way. In order to handle the complexity with 
so many units in the system and make it possible for several 
independent parties to supply products that can cooperate, 
a reference architecture is often used. This is needed to de-
fi ne needs for functionality, standard protocols and services 
for users, for instance in the form of apps.

Traditional reference architectures are layered and hierar-
chical. ”Hierarchical” means that the protocols on a higher 
layer are not aware of the protocols on the lower layers, 
which reduces complexity. A simplifi ed IoT reference ar-
chitecture consists of fi ve layers and is supported by the 
service infrastructure, see fi gure above.

The reference architecture consists of the following hori-
zontal layers:

Service access

Defi nes the services the user is offered by an IoT supplier 
to handle units. Used by system developers.

Common IoT services

Services which are demanded by several industries, and 
which are needed to implement the various service ac-
cesses.

Infrastructure services

Common web services to link IoT units in time and space, 
independent of the underlying communication hardware.

Industry specifi c

Wireless and wired communication services (standards) 
which have been developed specifi cally for various indus-
trial environments. Hardware–sensors, controllers and user 
interfaces or specifi c industrial applications.

Generic hardware

Hardware and electronics necessary to execute IoT applica-
tions. These are embedded systems, sensors, actuators and 
communication between sensors and embedded systems 
(Bluetooth, ZiggBee and others).

Source: IoT Sweden
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A successful national agenda will have several decisive ef-
fects on business and society in Sweden. Below, a vision 
for the future of the Internet of Things (IoT) and a possible 
Swedish position in this context is described – i.e. an IoT 
vision for Sweden. Also see Chapter 7.

IoT vision for Sweden
Based on Swedish strengths and weaknesses in IoT, here is 
a description of an IoT vision for Sweden:

• Sweden will increase its use of IoT in such a way that its 
competitiveness is maintained and increased. 

• Sweden will be a leading nation in selected industries and 
in a consumer part of IoT, for instance health, well-being 
and sports. 

• Sweden will more effectively utilize innovation, research, 
applied research and prototypes to develop products and 
services with IoT. 

• Sweden will develop, focus and coordinate its IoT opera-
tions for the benefit of the users. 

• Relevant parts of the processing chain will be extended 
for Sweden to get a larger part of global IoT business. 

4.  Vision
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Modern sawmill - Veisto.
A roll of paper with GraphoCote 
from LWC 1, Orviken, 
- SCA Forest Products.

Sensors and actuators 
in industry, for example 
forest industry, mining 

and metal.

Drilling underground - LKAB.
Photo: Fredric Alm

Metal production - Boliden.
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By utilizing the opportunities with IoT, the prosperity for 
people, business and authorities increase by efficiency and 
innovations in various industries, see below.

Priority industries
According to the World Bank’s Global Competitiveness 
Index (GCI), nations prosperity depends on how well they 
manage to utilize their natural resources in a successful 
way. According to its Global Sustainability Index (SCI) it 
is in the long-term (15 years) crucial how they equip them-
selves with a sustainable social development compared to 
other countries in the world.

There are a large number of very profitable innovations in 
Swedish basic industry, which can be realized with IoT. 
Together with representatives from the industries (see Ap-
pendix 1-2), we have estimated the potential per industry, 
which are compiled in the following table.

The figures in the table above describe turnover and value 
potential. This value potential can be utilized in the form of 
increased margins, volumes or otherwise.
 

Sweden forfeits the IoT development
IoT means great opportunities for Sweden, but also a threat. 
If we take advantage of the IoT opportunities, there is a po-
tential that we, as a nation, can use to enhance are competi-
tiveness substantially.
Even if we count on only low rationalization effects, such 
as 2 per cent of each respective industry’s turnover in for in-
stance the process industry, healthcare, trade, manufacture, 
construction, vehicles, energy, new industries and miscella-
neous, which in processing terms constitutes 6,000 billions, 
the effect will be approximately 70 billions SEK/year.

GCI = Global Competitiveness Index 2011–2012

Competitive indicators for how a country uses its profile to 
compete in the world market. If we enhance these indices, the 
nation will be richer with the present industrial structure.

www.weforum.org/content/pages/sustainable-competitive-
ness

SCI = Global Sustainabiliy Index 
Environmental and social aspects what matters a nation needs 
to handle, to be able to in the long term (2020– 2050) meet the 
challenges to maintain or increase its prosperity. Mentioned 
here are the climate change, energy supply and the demo-
graphic development.

Source: IoT Sweden

5.  Possibilities for Sweden
Industry

Process industries

Private services

Health and care

ICT

Trade and food

Manufacture

Construction and 
maintenens

Vehicles and transport

Energy efficiency

Consumer products

Other

Sum turnover

IoT systems (applications)

Logistic, operation, newservices

Tender, new services

Operation, logistic

Operation, logistic

Food logistic supply and storage

Productions, engineering

Building construction management 
of the housing stock

Logistic, warehousing, operation

Smart grid

Logistic, operation, warehousing

Turnover in BSEK

780

650

600

550

480

470

450

500

500

900

720

6.000B SEK

Potential  1-½%

11

9

8

7

7

7

8

8

5

70B SEK

note

*

*

*
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...but also to measure lifelength of 
Swedish overpasses and humidity and 

temperature in churches and museums.

Tore Nilsson. The Vasa Museum in Stockholm.
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If you compare the IoT technology with the GSM imple-
mentation and development in Sweden, telecom operators 
have invested approx 50 billions in 3G networks, and the 
turnover from this service is approx. 25 billions SEK/year. 
Several analysts expect the benefi ts for society and indus-
try to be approximately the double the costs for telecom-
munications.

If we do not develop an IoT ecosystem we will loose out 
on industrial development as compared to our competitor 
countries, which will have a negative effect on occupation, 
prosperity and quality of life.
There is a great potential to make operations in Swedish in-
dustry and society more effi cient. The fi gure above shows 
the turnover and total GNP for Sweden. The IoT agenda has 
strategically chosen to focus on support for Swedish basic 
industries, that accounts for a large part of Sweden’s GNP, 
exports, employment and strategic long-term approach.
 

The IoT development is very fast, with utilization doubling 
each year, which is the same rapid development Ericsson 
has forecasted with 50 billion connected devices in the 
whole world by 2020, see Figure page 17.
Swedish teleoperators report a doubling of man-machine 
communication affairs each year. The forecast is that Swe-
den will have the same increase rate as the rest of the world. 
The need for the number of connected wireless devices 
(IoT) increases rapidly. 

Source: IoT Sweden
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... to e-health and sports for 
exercisers and elite.

An elite cross-country skier at a training camp in Tobbash 
in the Fall of 2012. She has a smartphone which regis-
trates all her movements.
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An expected explosive 
IoT development
The number of connected devices increases exponential-
ly. Figure above displays the development in the world 
(source: Ericsson). The number of cell phone subscriptions 
and Internet systems in Sweden is normally 1 per cent of 
the global number. In analogy with this, the forecast should 
be approximately 500 million units, which is approximate-
ly 50 per inhabitant of Sweden. However, many of these 
units will be in the industry.

Situational analysis

Internet of Things (IoT) acts on a market for increased effi-
ciency for business and society to increase competiveness, 
prosperity and quality of life. The R&I agenda for Sweden 
(IoT Sweden) defines a IoT ecosystem in six points, see 
chapter 3. In this Chapter, a situational analysis of the eco-
system in Sweden, as well as an outlook on the situation in 
the outside world is provided.

Organization

The outside world, industry and societal innovations de-
scribed exist in a market, where various innovations com-
pete for investment funds (investors’ favor) in order to 
achieve increased efficiency in various parts of society.
VINNOVA has changed its strategy from having previously 
supported increased efficiency in society via industry calls 
to investing increased means in whole strategic innovation 
programs (SIO’s).

At present, Sweden lacks an industry organization to drive 
strategic matters for the IoT development in Sweden. We 
do not optimally utilize international and national initia-
tives. This means that the development does not gain the 
momentum necessary for global success.

Technical framework and rules

Several of the IoT realizations have been developed per 
industry with present means. Coordination to avoid dou-
ble work, reference architecture, analysis of what system 
parts can be generally usable for several industries as well 
as a standardization of important common rules and ways 
of communicating are all lacking. In addition, there is no 
compiled documentation of what exists, and how it works.

Enablers

Sweden is well placed in communication networks and in 
different industries. New services and products must be de-
veloped for a global market. Our challenge is to take early 
innovations to successful products in a mass market.

Provision of skills

An orderly plan for the provision of competence for en-
gineers working in industry and public authorities as well 
as for specialist in Master of Science programs is lacking. 
IoT is an industry in rapid development, and the education 
system must offer competence that can be directly included 
in this development.

6. Present situation and trends
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You can grow tomatoes with 
sensors and see how much water and 

sunlight the plants have gotten.
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R&I

Globalization has changed the competition conditions 
as compared to 10 years ago. For a long time, the whole 
world market has been open for Swedish companies, scien-
tists and entrepreneurs. Now, we meet a tougher competi-
tion from countries such as China and India, which rapidly 
increase their skills and compete with Swedish hightech 
products and services.

Research and innovations in IoT are based on global stan-
dards. This means that our present strong position is in 
jeopardy if we do not increase the development rate for IoT 
in Sweden.

Laws, regulations and safety

IoT creates prerequisites for new services and products, 
where information on things and users can be made avail-
able to all.
Questions about privacy and confidentiality are facing un-
precedented conditions. This is one example of develop-
ments that require new thinking in laws and regulations to 
avoid inhibiting the development.

Swedish strengths and weaknesses

Strengths

• Early development of IoT applications 
• An innovative environment 
• Ericsson’s strong global position and vision of 50 billion 

devices in the world by 2020 
• Good international contacts 
• Strong basic industries 

Weaknesses

• Weak interaction between sectors in terms of similar IoT 
based needs and solutions 

• Fragmented and overlapping R&D investments in IoT be-
tween different industries 

• Strong unified market is missing for the development of 
strong IoT suppliers

Trends
This chapter identifies trends that strongly influence the de-
velopment of the ecosystem for IoT. For our success in IoT, 
we need to understand these trends and lead in the right 
direction.

Services and technology

1. Anything that can benefit from being connected will be
 connected. 
2. The operational quality of broadbands will increase. 
 This leads to an increased acceptance of new 
 applications in society. 
3. Sensors, actuators and devices are becoming smarter
 and cheaper. This enables completely new applications. 
4. Large amounts of information will be created. ”Big
 Data”, data analysis and machine learning will have
 increasing importance. This creates services at a higher
 level, based on the analysis of other services. 
5. ”Cloud computing” where system integrators and users 
 can easily gain access to secure scalable computing 
 power at a lower cost. 
6. Mobile Applications will be built for a few ecosystems, 
 primarily Android and iOS. 

Business models

1. Applications previously sold as products are now 
 increasingly sold as a service, where the supplier takes 
 full responsibility for the operation, maintenance and 
 further development. 
2. Services formerly paid by subscription and utilization
 are now offered ”free”, and payment is made by 
 purchasing a necessary component for the service, for 
 instance Facetime on iPhone. 
3. Previously expensive and complex products are now
 sold as consumables, for example by the store Claes     
 Ohlsson. 
4. Internet as a distribution channel makes new services
 immediately available in the whole world. 
5. Crowd sourcing is a new way to finance product 
 development. 

Society

1. Public sector is made more effective for society to 
 afford service to more people. 
2. Societal challenges (environmental, aging population, 
 limited global warming, reduced CO2 emissions, 
 reduced use of fossil fuels, etc., are factors driving 
 innovation. 
3. New products have to be competitive in a global 
 market. 
4. System and experiences from the public sector are 
 demanded on the international market. 
5. Consumer-oriented IoT applications in experiences, 
 entertainment, health and healthcare will increase. 
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Research & innovations

1. More and more research and development funding will
 be directed towards innovations at system level to solve
 society’s challenges. 
2. The end user’s position is strengthened, both in the 
 development work and in the decision processes to 
 determine whether a product will be developed or not. 

The outside world

1. Economic problems in the Western world with a slow
 recovery. 
2. Swedish efforts are scaled in as complementary to 
 European investments. 
3. In general, the emphasis on certain parts of IoT is in 
 California and China. 

Summary analysis

The following important general trends have been iden-
tified:
1. Our society needs to increase its efficiency in 
 industry in the coming years and until 2020 to be able
 to afford development and maintenance of our 
 prosperity as a nation. This means that the resources for
 this will be made available. 
2. IoT applications will be an important part of the 
 solutions of our society’s challenges. 
3. Both public funders (Sweden and the EU) and business
 will focus on innovations in IoT. 
4. Products and services within IoT will be exposed to
 global competition. In order to succeed with our own
 products and services in Sweden, we must also succeed
 globally. 
5. Consumer products will be an important driver for the
 development of IoT, ranging from entertainment to 
 e-Health. 
6. End users must be involved in the development of new
 technology in the IoT. Everything will be possible to
 do, but what will get used? 

IoT in Europe and globally
In telecom, there is much talk about M2M (Machine to Ma-
chine communication), and at the Mobile World Congress 
in Barcelona in 2013 this concept was very common, for 
example the announcement of a collaboration between Er-
icsson and SAP in this area. Moreover, SAP has long been 
a driving force in the M2M / IoT, not least within the Euro-
pean research, and has written reports such as ”The Internet 
of Things in an Enterprise Context”. Within the EU and 
Cordis, there is a separate entity focused entirely on IoT, 
called ”Internet of Things and Future Internet Enterprise 
Systems”.

Also in the United States the big companies of course in-
vest in IoT, for instance IBM, Intel and Cisco. Cisco, Qual- 

comm and others have also begun to expand the concept by 
talking about Internet of Everything. The United States as 
a nation is investing heavily, not least in defense, and often 
under the name ”cyber-physical systems”. For consumers, 
IoT perhaps became more widely visible during the CES 
show in January 2013, and the discussions around interna-
tional security and privacy has begun to be seen in broader 
media.

Among innovators in Silicon Valley, a return has been 
made, from pure web and software based companies to 
many more startup companies developing products and 
systems where IoT is an important component, usually 
in conjunction with cloud-based services. As examples 
we can mention established companies like Logitech and 
DLink, but also newcomers like Basis, Kease, SmartTh-
ings, Nest and Ube – the list can be long!

In January 2013, the Internet of Things Consortium was 
also created to further develop the technology and market 
around IoT.
Also in Asia, there have been heavy investments in IoT, 
both in public projects and by big companies such as Hua-
wei, Samsung and ZTE. China Mobile recently announced 
that they have 50 million users in their IoT service, with ap-
plications in the automotive, health and CCTV industries. 
A report by Finpro describes China ’s major focus on IoT, 
with the Wuxi city as the country’s first IoT industrial cen-
ter. Among the case studies from China that are included in 
the report, there are several of the industries where we see 
that Sweden must be able to compete globally, such as min-
ing, smart grids and intelligent transportation systems.

The EU describes its IoT plans as a multi million euro proj-
ect. It invests in 12-14 application areas within the IERC12. 
In July 2011, assessments where made of when these areas 
are marketwise and technologically mature, and most have 
their maturation point in the Summer of 2014. Sweden’s 
profile is that we have overlap in only three areas: energy, 
smart cities and health. However, we are unique in forestry, 
mining and metals.

Overall, it can be stated that IoT (sometimes under a bit 
variable names, such as M2M, IOE, etc.) is a strong global 
trend, and that 2013 seems to be the year when it takes the 
step from research and prototypes to broad dissemination 
and finished products. Not least in consumer-related areas, 
such as smart homes and health / well-being, the underlying 
network technologies, advances in sensor technology and 
the natural connection to smartphones and the cloud, have 
meant that we are now seeing an ever-increasing stream of 
products and services. At the same time, the major invest-
ments in industrial IoT, not least in China, is something that 
Swedish industry cannot ignore if we are to maintain our 
competitiveness.
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The overall long-term objective is that in a future Sweden, 
there will be a world-leading share of the global IoT eco-
system, that in a powerful, effective and sustainable way 
will contribute to a strong positive development of Swedish 
industry and of Sweden as a society to live and work in. 
This positive development will be possible to both describe 
qualitatively (e.g. different types of positive effects) and 
measure quantitatively (e.g. in terms of increased GDP). 
Starting with a ”baseline” (2013) there are tangible target 
images for 2016 and 2020. The strategy for achieving these 
objectives can be summarized in the three concepts ”Re-
newal”, ”Focus” and ”Synergy”. 

Present status of IoT in Sweden 
The present status of IoT in Sweden can be summarized in 
the table below:
1. Deficiencies in cooperation, mobilization and focus 
2. Economic order is missing for the ecosystem 
3. Reference architecture is missing 
4. Duplications in many aspects 
5. Provision of competence is not focused

Objective for 2016
An overall analysis of trends and SWOT gives us the ob- 
jective we can set up as a ”Preferred Position” for 2016. 
• The overall goal is a functioning IoT ecosystem, where 

Sweden will increase the use of IoT in such a way as to 
maintain and increase its competitiveness in terms of 
GDP per year 

• Sweden will be a leading nation in R & I in some area 
• Sweden has utilized research, applied research and has 

unique prototypes, products and services with IoT 
• Sweden has an organization that coordinates and deve- 

lops its IoT activities for the benefit of all 
• Sweden has received some important global systems af-

fairs thanks to the IoT ecosystem.

Objective for 2020
• The vision is achieved 
• IoT ecosystem is self-funded and of great benefit for in-

dustry and society

Objective for 2025
Significant efficiency improvements in the health, social 
and environmental applications. 

Strategy
1. Renewal of industry and public sector 
2. Increased coordination between industries 
3. Focused innovation, research and development.

Renewal of industry and public sector 

a) More innovation linked to existing products. 
 The public sector must invest heavily in innovation in  
 order to meet its mission within financial limits. 
b)  Basic industries, SME and public sectors works 
 together to establish effective IoT system.

Focused innovation, research and development 

a) Commission methods to increase the number of 
 innovations and enhance the quality of grounds for 
 decision making. Let industry representatives per 
 vertical present needs and requirements together with 
 IoT developers. Establish a priority list in profitability 
 and execution order as a basis for realizing the most
 profitable innovations first. 

b) Identify basic education in IoT. Make a plan for how
 the Master of Science and secondary engineering 
 programs can be supplemented with an additional 
 semester, including graduate jobs and internships. 
 Make a concrete plan for training of professionals. 

c) Focus research in IoT on the specialist technologies
 needed for one of the most competitive ecosystems in 
 the world. 

d) Allocate R&D funds based on the focusing of IoT 
 business for Sweden.

7. Objectives for IoT in Sweden
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Sensors to save energy. A smart  
energy system let the usage control 

the production. 
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Increased coordination between industries

a) Development of reference architecture, with 
 verifi cation of prototypes. 
b) Collect and evaluate candidates for tools that fi t in the
 reference architecture and clarify how they will 
 cooperate. 
c) Establish a test bed for testing of tools. Here, different 
 organizations should also be able to work together in
 the new IoT ecosystem. 
d) Create an organization for coordination and division 
 of tasks

Strategy for innovation 

The innovation system aims to produce effi ciencies that 
can be realized, creating a rationalization effect that can 
be utilized in the form of improved profi tability, increased 
production, higher wages or shorter working hours.
The innovation system works so that industry hours rep-
resentatives, small and large businesses, academia and re-
searchers meet in open networks, meetings and at work-
shops presenting how a business can be streamlined. This 
can be through a number of innovations that require man-
agement, business process and technology. The conditions 
to realize innovations and establish priorities of which in-
novations are most profi table to implement, and which can 
be implemented technically, are clarifi ed. Applications for 
fundings from investors or companies to fi nance the work 
and calculate R&I are made. 

Strategy for research 

The project will analyze where R&I for IoT is most needed. 
Generally, this is in the most qualifi ed areas  where there 
is a spirit of cooperation and advanced environments. R&I 
will be needed in: 

1. The reference architecture and the ecosystem in order
 to increase and maintain its effectiveness for Sweden 
2. Advanced sensors and sensors specifi cally for an 
 advanced application, such as at high acceleration, high
 temperatures and other niche uses 
3. To develop education and differentiation of IoT 
 specialists to solve advanced applications 
4. In wireless communication in new and complex 
 environments 
5. In the data analysis and the management of large data
 sets 
6. How we handle innovations and convert them into 
 products and services.
 
Strategy for the development of IoT technology 

That Sweden has competence that can realize IoT products 
from concept to mass production is of utmost importance. 
The project will work with coordination between technol-
ogy development companies, research and industries re-
questing IoT. Collaboration is an effective way to make the 
most of Sweden’s existing capacity. 
This will be done partly by inviting product development 
companies to work to develop and refi ne products accord-
ing to specifi cations and the reference architecture, and 
partly by concretely convey major and minor projects to 
business partners in the IoT.  
Collaboration in product development opens up oppor-
tunities for the reuse of solutions and products between 
industries, which will enable faster deployment of IoT in 
Sweden, as well as open for smaller companies with small 
investment possibilities to take advantage of innovations 
all the way out to the market. 
A gap analysis will also be conducted to determine which 
parts of the chain, from research to fi nal product, which 
may be lacking.

Present situation, strategy and short & long term objectives



IoT-Agenda 24

IoT-Agenda 24

Strategies for the development of competence 

To capture this potential in Swedish industry and society, 
we will create an education track within the IoT ecosystem 
and innovation know-how, including graduate jobs during 
the last year of the MSc program.  The project will test 
whether this plan can be implemented starting already dur-
ing Fall 2013. 
Several colleges and universities have expressed an interest 
to study during 2013 the possibility of a training program 
according to the reference architecture that identify courses 
and be able to offer a specialization in IoT (IoT-level pro-
fessionals). 

The basic industries offer graduate jobs in the parts that 
they want to streamline. After completion of graduate jobs, 
the students should be able to get employment in their re-
spective companies.  
In 2014, we plan to expand this to the high school level for 
students who will become high school engineers with IoT 
specialization. 
In the agenda, we will seek funding to implement and in-
crease the number of professional specialists in IoT at more 
universities and high schools during the period 2013-2016 
in line with the needs of industry and society. We will then 
analyze the needs for economy, technology and compa-
nies.



IoT-Agenda25

IoT-Agenda 25

Summary
We have, as an input to this agenda, performed a series of 
workshops together with some of the leading partners in 
selected area. The aim was to fi nd the Innovation Areas 
that were generic needs spanning several selected areas. 
The selected areas are both from a top-down and bottom-
up approach:
• Forestry
• Mining & Big data
• Building & Facilities
• Health & Well-Being
• Technology

The key identifi ed fi ndings during these workshops gives 
a very good input for selecting needed capabilities. We can 
clearly see common capabilities between the selected ar-
eas, thus giving cooperation opportunities and economic 
benefi ts. 
By further analysis of the workshop results we have identi-
fi ed a set of Innovation Areas that should be addressed by 
the project.

  
As can be seen in the examples above both Maintenance 
& Support as well as Logistics have some general require-
ments such as Identity, Robustness etc. on the IoT system.
From the application side we see that regardless of applica-
tion (Forestry, Mining,) we need some common capabili-
ties (Energy harvesting, Robustness,). This gives us the In-
novation Areas that are essential to build a complete IoT 
system and that the project will focus on.
 

These Innovation Areas are identifi ed and is considered as 
one of the key-elements in the IoT agenda for more high-
level applications.
Below you fi nd more information of the fi ndings in the 
conducted workshops.

Methodology
All the workshops have used the AIMday methodology 
(from Uppsala University). With the AIMday methodol-
ogy we bring together the most important players within 
the selected area and then conduct a workshop according 
to AIMday methodology with the goal of fi nding the most 
profi table and scalable projects. 

Workshop results
Forestry 

What are the important needs for the forest industry that 
could be satisfi ed by IoT systems.
Time & Place: Stockholm, Oct 8 2013 
Area: Felling, sourcing, processing, sawmill, M & P, Wood 
Processing, Packaging, Maintenance
Participants:  ABB, Innventia LTU, Skogforsk, Trä- och 
Möbelföretagen, 10 SME

Several of these areas are cutting across several industries 
that should allow for synergies in systems and applications. 
Together the identifi ed areas allows for developing com-
petitiveness of the forest-based industry in production, new 
products and developing business.
Identifi ed key areas are;

Authentication is of great importance in several contexts 
related to the forest-based industries. Packaging can be a 
very large area for IoT to provide manufacturers, distrib-
utors and customers security in that was delivered really 
is what was expected. There may be safety in medicine, 
information about the environment in which a product has 
been under during storage and transport.

8. Workshop cross Industry 

System 
Maint & 
 Support 

Generall 
-ID  -Pos 
-Robust  -Data format 
-Environment 
-Interface (API) 
- 

Application 
- -Forestry: Robust, Energy harvets, Autokonfig  
-  Mining; Robust, Energy harvest, Autokonfig  
- -Production Robust, Energy harvest, Autokonfig 
- -Ageing pop.. Robust, Energy harvest, Privacy 

System 
Logistics 

General 
-ID  -Pos 
-Weight -Volume 
-Vulnerable 
-Interface (API) 
- 

Application 
- -Forestry: Rfid, Non-contamin., Robust 
-  Mining; Active Energy harvest, Robust,  
- -Production Active Energi harvest, Robust 
- -Ageing pop Active, Robust, Small 
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…and all this with 
sensors available in 
everyday life. Many cell 
phones have sensors, 
and you can build IoT 
systems with apps.

The fi gure shows the interior of a smartphone. Most people 
can relate to their own use of a smartphone as a personal 
communication device,  but a smartphone is also an excel-
lent enabler of IoT actuators. In addition to this, it can off er 
a variety of wisdom and connectivity options, microphones, 
several temperature sensors, GPS, gyro, touch sensor and 
light sensor etc. Via mobile apps, several of these sensors 
are already used in IoT resembling applications, such as  sur-
veillance, temperature measurements etc. The possibilities 
are endless -for example, a bluetooth-based sensor network 
would be able to use a smartphone as a communication 
hub for the collection and the connectivity to the cloud via 
ex WLAN. 
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Authentication may also be the origin of the forest prod-
ucts in order to ensure that they really come from the place 
specified, which is increasingly important for many cus-
tomers and the labeling of the products required.
Products’ authenticity can also be used by brand owners, 
distributors and consumers to ensure authenticity and pre-
vent plagiarism and smuggling of goods.

Competitive production 

This is important for the mature industry with its incremen-
tal development. In the forest-based industries that often 
handle large volumes of an non-homogeneous material 
process control and feedback are a very interesting area for 
the introduction of IoT. IoT is also seen in operation and 
maintenance as an attractive technology for predictability 
through measurements and control. 

Business Models 

The introduction of new technology that changes the ba-
sics of the way to do business, changing the risk-taking in 
business and way of charging requires a change in business 
models. Business models should be an area that requires 
study to understand the impact of new technologies will 
have on the industry.

New Products

Within this area there are a variety of new products that 
can be supplemented and updated and should be relatively 
short-term innovations. One can see the sensors and actua-
tors that directly alerts when deviations occur from normal 
status. Examples are overload on structures such as bridges 
and gymnasiums. It may also be in the healthcare sector 
where furniture and floor fitted with a sensor that alerts 
staff if someone sitting too long or fall.
In this area entrepreneurs and technology developers will 
through innovations create new functions that in itself cre-
ate new products.

Mining & Big data
A workshop aimed at the IoT related needs from the min-
ing industries and the need for big data processing. Spe-
cial focus on infrastructure (data networks and positioning) 
needs.
Time & Place: Luleå, Sept 25 2013 
Area: Infrastructure, positioning, big data processing, 
equipment MTBF
Participants:  LKAB, Boliden, Metso, 5 SME, 
The workshop included mining, supplier, and academia. An 
applied innovation method were used and the WS worked 
out the most important innovations in the Infrastructure 
(data network, positioning) and collecting data from the 
production to determine usability on machinery and equip-
ment. 
New knowledge vas learned on how wireless signals be-
have under ground and in industrial environment. It’s im-
portant to improve the prognosis on pumps and other ma-

chines to make predictions on how long operations time we 
can expect.
Identified key areas are:
Networks, we need improved networks that supports com-
munication in challenging environments
3-D mapping is important to get a better view of equipment 
and to improve personnel security. This will be obtained by 
IoT system deployed in the mines.
System view, to get a better view of how our production 
system is performing is considered the top priority of the 
mining industry in the workshop.
Wireless systems is a must for most applications as wiring 
is a far too expensive solution.
Energy harvesting could give us new opportunities for 
where we can place sensors as we are now independent of 
wiring. This is considered as very important by the work-
shop and applies to many applications
Monitoring of sensors is important as we should expect that 
sensors needs to be maintained. 
Self-Organization of sensors would simplify both installa-
tions and maintenance.

Prospecting

Presentations on what to do in exploration today from 
LKAB, Boliden, exploration companies, equipment manu-
facturers and IoT scientists 
Time & Place: Uppsala, Sept 30 2013 
Area: Prospecting
Participants:  LKAB, Boliden, Atlas Copco, SGU, Uni-
versities, Prevas, ProcessIT. 15 SME

Metal need increases by 2-3% per year in the world, even 
with ambitious recycling methods. Many countries indus-
trialize, with increased production and consumption in re-
sult. The world will achieve a balance of metal use - access 
out of about 150 years. Therefore, the need to mine ore for 
the extraction of metals must continue and a general trend 
is that the mines are getting deeper and we find everything 
in smaller concentrations. Therefore there is an increasing 
interest for efficient exploration methods and techniques.
We also require shorter lead times from analysis to discov-
eries. Today the lead times from when we take up a core 
until analyzed and we have a decision on how the drilling 
will continue can take up to 2-3 months. Thus there is a risk 
that we drill in a less interesting area, one solution could be 
to work more in ‘ real time / semi- real-time ‘. Exploration 
are also becoming more complex as it is not just looking for 
a metal (fe) but also other resources that exist in the Earth’s 
crust as indium, germanium etc. topics

Is it possible to use sensors in the drilling bit at the prospec-
tion of real time analysis of borrkax (cuttings) to see ma-
terials, molecules, volumes, concentrations, temperatures, 
hardness as the drill bit passes? Furthermore, with addi-
tional sensors we could analyze drill wall cracks, water, 
position, etc., and make a 3-dimentionel picture of the col-
lected data
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Building & Facility
How will IoT change the building industry?
Time & Place: Solna, Sept 19 2013 
Area: Smart buildings
Participants:  NCC, Skanska, Cementa, SP, Universities 
(Uppsala, Luleå)

The agenda “Smart Built Society” takes a holistic approach 
to create structural changes in the building industry. Struc-
tured digital information management with Building Infor-
mation Modeling (BIM) and industrial processes are two 
mechanisms that have the potential to create these struc-
tural changes for Swedish competitiveness and to increased 
sustainability in the built environment. BIM is a technolo-
gy and a method to create, communicate and analyse build-
ing information models. The models contain digital objects 
representing buildings and infrastructure units. The digital 
objects contain data needed to perform various analyses 
and simulations of the buildings functions and processes 
across the lifecycle. With industrialized processes, techni-
cal platforms and products are developed outside projects, 
in a life cycle, sustainability and customer perspective and 
then applied in construction projects and in facility man-
agement. Conditions are created for structured continuous 
improvements, gradual elimination of waste of resources 
that allows the creation of learning organizations.

Production

To measure moisture, temperature and demolding in the 
production phase. This can be applied both at the block of 
flats as well as at bridges. By getting accurate information 
about the conditions when building concrete constructions 
we can optimize cure period and the construction period is 
shortened.

Logistics

Transport and handling of windows is a good example of 
what we can expect for the future. We need logistics at the 
construction site such as; where the goods are, status in-
formation about installed windows, inspected installations. 
For the finished product we would like to measure humid-
ity, draft, sunlight, warn of burglary etc. This calls for sen-
sors in combination with RFID. 

Management 

Condition assessment of bridges. We would like to measure 
load (heavy vehicles) vibrations, cracks in the surface lay-
ers, water penetration and damage to reinforcement, classi-
fication of bridges K1, K2.

Users, indoor climate

With sensors that measure temperature, sound, humidity, 
drafts and personal-value such as body temperature, heart 
rate, etc. and we also let people make subjective judgments 
about how they feel. This can be applied in offices, class-
rooms, hospitals or care of an aging population.

Big Data 

Systematic follow-up of Open Source. Collecting data from 
large amounts of measurements of similar objects and make 
Big data analyzes. These are made available in experience 
databases for use in planning and production. For example, 
the Swedish Transport Administration and measurements 
from bridges can be used in a pilot.

Well-being and Sports 
Time & Place: Kista, Oct 25 2013
Area: Health, Well-being
Participants: Prevas, IBM, Ericsson, HiQ, Uppsala Uni-
versitet, SICS
Current technological development in sports and wellness 
is moving towards richer measurements and analysis of 
aspects such as biomechanics, technique, and psychology. 
The trend of consumer products in the area drives a shift 
towards an individual perspective for development of digi-
tal service. For example, recreational users’ great emphasis 
on the social and experiential dimensions makes way for a 
whole new kind of interactive services.
The strong tradition of recreational sports in local clubs 
provides an excellent foundation for such research and de-
velopment in Sweden. This, together with people’s almost 
ubiquitous access to powerful smartphones with capabili-
ties to attach more and more sensors, provides the basic 
infrastructure to build powerful services. Furthermore, the 
market potential in Sweden only, can be estimated based on 
the Swedish market around sports with a yearly turnover of 
65 billion SEK, and an additional 15 billion in equestrian 
alone. In comparison, US sports industry has a yearly turn-
over of ~$425 billion. 
IoT for sports and wellness is relevant on a number of dif-
ferent business areas: 1. Elite sports where a limited num-
ber of athletes need technology to monitor performance 
and recovery, 2. Recreational sports and wellness where a 
very large group of athletes need technology to feel better, 
increase motivation, and prevent injury, 3. Work life where 
technology can be used to prevent injury, increase safety, 
and promote quality of life at work for a large part of the 
population, and 4. Healths care where the technology can 
provide a foundation for new types of care, rehabilitation, 
and prevention methods.
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Big data. data modelling, aggregation, sharing of data be-
tween services, providers, authorities, analysis of data
Trust. Who owns the data, how is it stored, distributed, and 
used, what is the benefit for users when supplying data
Interaction, user understanding – how can users interact 
with the new devices, the large data sets, the large number 
of devices, how can users understand what is going on etc., 
feedback and presentation of large data sets and analysis of 
large data sets
Business models for the new consumer IoT based services, 
a fast paced development, cf. gaming.
Architecture for easy application development, including 
support for both user experience and back end support for 
storage and big data analytics.

Technology
What can be achieved with new IoT technology? A bottom-
up approach of finding new applications.
Time & Place: 4 nov 13.00-17.00, 2013,  IVA Stockholm 
Area: Technology IoT, Enabler for systems and applica-
tions 
Participants: Ericsson, ABB, HiQ, Acreo, SICS Univer-
sites and 20 SME 

The purpose of the Workshop with technology organiza-
tions is to discuss the IoT as a techonology and agree on 
a set of standards architecture interoperability issues. The 
reason is to se how we can cooperate on several layers from 
application level to sensors. See reference architecture page 
10.
Ericsson made a keynote presentation on the communica-
tion technologies such as 5G, 4G (LTE), 3G and their prop-
erties that are significant for IoT applications. 
The workshop was divided into 3 subgroups to discuss and 
conclude which question was significant for IoT technol-
ogy organizations to agree on to be able to cooperate when 
building applications for the society and industry. The 
groups had Construction and Wood, Minding and prospect-
ing and well-being and Sports as applications to work on 
and the results was the following.

The WS agreed to meet again to further discussion on stan-
dards and platforms for building modules for common use 
in a further IoT cooperation.
The results from the two industry groups were:  Soft-
ware modules based on open source as important to allow 
for wide technical solutions. A very important issue for 
implementing IoT in industry use is the security and the 
management of the systems. Development of technology 
across sectors would be interesting as a way to cut costs. 
There are several divisions that can use the same platforms 
with different APIs for different branches. 

Data might already exists and ‘owned’ by the IT-depart-
ment. There are opportunities to use what sensors already 
has gathered and make it as information presented in user 
view.
Build IoT applications as systems with layers and good 
API’s between layers.
Build IT-systems on modules that already exists, could be 
open source or freeware. 
Look for interoperability between systems on different lay-
ers. 
Build systems with backups and ability to mirror images 
hot stand by if critical to the operation. 
Implementing new technologies will require new business 
models, not only from the technology side but also on the 
user side since the leap in technology in some cases will 
change the rudimentary principles business is made on to-
day

The results from the commercial groups were: 
IoT has a great potential and time to market is a very im-
portant factor. 

Those who attended the workshop were very keen on that 
sports and well-being is a good example on a commercial 
application on IoT that will take off.  
Sport and well-being will be built on partially commercial 
partial new technology, such as could be find in gaming 
industry and in expertise in infrastructure sophisticated 
systems.  
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The agenda has evaluated two innovation methodes that is 
UU innovation Uppsala universitet and Chalmers Innova-
tion. 

Generally universities have courses on innovations that has 
been introduced approx 3-5 years ago. The univerisites has 
separate functions for supporting ideas to become products 
and enterprises. 
The support consists of expertise for new business, capital 
and a creative environments. Researchers can work in incu-
bators that brings companies expertise in business develop-
ment in the early stages. The incubators may also invests 
capital in unique business ideas to bring it to a product. 
Chalmers Innovation has started 110 companies, worked 
with more than 200 projects, raised over 1.5 billion SEK 
in venture capital, UU Inovation has created more than 70 
companies based on academic research at Uppsala Univer-
sity. Currently UUAB Holding has ownership in 42 com-
panies with a total estimated market value of more than 70 
MSEK.

Innovation method  

AIMday has an innovation method used to find innovations 
in business research or other environment. 

AIMday is an efficient tool for identifying areas of com-
mon interest and initiating contacts between academic re-
searchers and companies and organizations.
UU Innovation has developed the AIMday concept. Dur-
ing 2012 significant steps were taken to facilitate the host-
ing of AIMday events also by other universities. Dedicated 
tools have been devised to support the entire AIMday pro-
cess. There are manuals and guidelines, special software 
for matching academic and external representatives, and a 
website with registration forms for AIMday events.
The method is licensed by several universities in Sweden 
(Kungliga Tekniska Högskolan, LUND, Linköping)  

The project has been testing the AIMday concept to make 
new contacts, share knowledge and identify areas of com-
mon interest and cooperation opportunities between aca-
demia, business and other organizations in 5 workshops in 
the fall of 2013.
The results are positive and there is an intent to use AIM-
day to find out more innovations when in the SIO.

Related research and innovation 
initiatives – within the EU, nationally 
and regionally
Within EU/Cordis, there is a separate entity focused en-
tirely on IoT, called ”Internet of Things and Future Internet 
Enterprise Systems”, with over 30 FP6 and FP7 research 
projects. EU describes its IoT plan “as a multi million euro 
project”. It invests into 12-14 application areas within the 
European Research Cluster on the Internet of Things. The 
Research Cluster has published an extensive document de-
scribing the European IoT Research and Innovation IoT 
challenges and Eco systems (2013 issue). The forthcom-
ing EU Horizon 2020 program identifies IoT as one of the 
enabling technologies for many of the EU major future 
Society Challenges. Many of the preliminary calls require 
actors that have research and innovation capabilities within 
IoT.
China has a major focus on IoT, with the Wuxi City as the 
country’s first IoT industrial center. China is aiming to be at 
the forefront, with national initiatives for IoT policies, stan-
dards, and architectures. 1China is also chairing the ITU’s 
Internet of Things Global Standards Initiative.
A geographically close and important national program for 
IoT, and a very strong opportunity for collaboration, is the 
Finnish Internet of Things Strategic Research Agenda2  op-
erated by the DIGILE SHOK.
Nationally there is so far no national program with the scope 
and support in parity with SHOK. VINNOVA supports or 
has supported related VINN Excellence Center programs 
on wireless sensor networks and sensor hardware. KKS 
is supporting a sensor related activity at Mitthögskolan. 
A VINNOVA-funded small project on Internet-of-Things 
within the UID program was initiated during 2012. SFF has 
been supporting 5 year projects on software for small com-
municating computers. Regionally we are only aware of a 
new program on Internet-of-Sports at Östersund.

1http://openchina-ict.eu/wp-content/plugins/alcyonis-
event-agenda//files/Haihua_Li.pdf

2http://www.internetofthings.fi/

9. Innovation methods and 
 international research
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VINNOVA and the Swedish Energy Agency has invited all 
to submit the application within the call Strategic innova-
tion areas - call the SIO Agenda program for IoT Sweden 
has received a grant to futher develop the agenda so it is 
possible to make a SIO call based on the Agenda.
The IoT SIO has gather parts of several agendas to form a 
broad based agenda supported by over 40 organizations.

The purpose of the call is to provide support to the innova-
tion areas in competition judged to have the greatest po-
tential to develop as a strategic innovation areas through 
successful implementation of the research and innovation 
agenda.

Working model and organization
The steering group has decided to apply for a SIO and cre-
ate nessesary material required by VINNOVA. That is to fit 
in with the call in quality and time (Nov 21, 2013)

In step 2 we will propose organization and requrid econo-
my for the SIO, see below.

10. Action plan for implementing 
 the agenda

Responsibility and duties
The operative functions will performe its duties and re-
port up to managment, the board VINNOVA want to run 

the calls, while others (education) may the SIO do more 
of planning and follow up. Therefore, we describe the re-
sponsibilities and tasks from the bottom and how it flows 
upward through a management board and VINNOVA.

The organization of the IoT SIO programme.
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Terms and abbreviations

Actuator
Unit that has an influencing function 
(compare with “sensor”)

GNP
Gross national product (the total value of goods and 
services produced in a year)

EC
European Commission

R&I
Research and Innovation

R&D
Research and Development

GCI
Global Sustainability Index

GSM
Global system for mobile communication (originally 
“Group Special Mobile”)

Swedish ICT
Corporate structure for ownership of, and integration 
between, Swedish industrial research institutes in infor-
mation and communication technologies

IoT
Internet of Things

IoT Sweden
Strategic Agenda for research and innovation in the 
Internet of Things in Sweden. “IoT Sweden” is also used 
as the name of the network of partners developing the 
agenda document

IoT actor
Collective name of those whose business is based on IoT

IoT user
Person or organization which benefits from an IoT offer. 
Paying IoT users are called “IoT customers”

IoT enabler
IoT-using organization (company and authority) that 
through strong knowledge, vision and development 
power in terms of IoT use is among the most leading and 
driving for IoT development in Sweden
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Targeted sectors for cooperation 
At the request of VINNOVA, the R&I agenda had mutu-
al contacts with multiple agendas. The list below are the 
agendas we have been in contact with, and with half a doz-
en we also discussed and produced letters of intent to par-
ticipate in the SIO.

The energy industry 
• The IVA project Energismart Samhälle (Energy Smart 
Society) 
•  2012-01929, Gröna godståget – Innovativ agenda för 
forskning, utveckling och demonstration (The green freight 
train an innovative agenda for research, development and 
demonstration), Bo-Lennart Nelldal

The process industry 
• 2012-01915, Processindustriell automation steg 2 (Pro-
cess Industrial automation step 2), Anders Oe Johansson 
•  2012-01872, Strategisk agenda gruvindustrin (Strategic 
agenda for the mining industry), Johan Hedlin

Forestry
• 2012-01960, Agenda Trä (The wood agenda), Hans Hol-
mberg 
•  2012-0134 Den elektroniska motorvägen från bygge till 
hygge (The electronic highway from construction to log-
ging). 
•  2012-01937, Ökad produktivitet och konkurrenskraft i   
skogsnäring och maskintillverkande industri (Increased 
productivity and competitiveness in forestry and machine 
manufacturing industry), Magnus Thor

The construction industry 
• 2012-01873, ICT BIM För bättre processer och produkter 
(ICT BIM for better processes and products), Olle Samu-
elson 
• 2012-01898, Strategi för innovativ och hållbar renovering 
av flerbostadshus (Strategy for innovative and sustainable 
renovation of apartment buildings), Marie Hult

The manufacturing industry 
• 2012-01858, Strategisk forsknings- och innovationsa-
genda för Produktion (Strategic research and innovation 
agenda for manufacture), Cecilia Warrol-Ersson

Hardware  electronics 
• 2012-01870 Elektronik hårdvara i Sverige (Electronic 
hardware in Sweden), Jan Andersson 
•  2012-01956, Svensk energieffektiv hårdvara inom elek-
troniksystem (Swedish energy efficient hardware in the 
electronic systems) 
•  2012-01913, Branschöverskridande FoI inom elektroni-
kindustrin (Cross-industrial R&I in the electronics indus-
try) 
•  2012-01895 Fotonik – möjliggörande teknik för Sverige 
(Photonics Enabling Technologies for Sweden)

Miscellaneous 
• 2012-01972 Livscykelbaserad innovation (Life-cycle 
based innovations), Emma Rex 
•  2012-01876, Nationell kraftsamling för transport år 2050 
– förväntad CO2 reducering med 60 procent, nollvision i 
trafiken (National mobilization for transports in years 2050 
– expected CO2 reduction by 60 per cent, zero vision in 
traffic), Magnus Olsson 
•  2012-01852, VOIS Vård och Omsorg i Informations- 
Samhället (Healthcare in the information society), Per Olof 
Hedekvist 
•  2012-01950, Teknikens roll i dagens och framtidens 
sjukvård (The role of technology in today’s and tomorrow’s 
healthcare), Bertil Guve

Technology 
• 2012 All Connect, cooperation between a number of ICT 
agendas 
•  2012-01946, Informationssäkerhet och säker IKT (Infor- 
mation security and secure ICT), Ben Smeets 
• 2012-01951, Systemsimulering och simulatorer (System 
Simulation and simulators), Peter Fritzson
Letters of intent to participate in the SIO 1. Forestry in-
dustries 2. Electronics 3. The construction industry 4. The 
energy industry 5. Advanced Mining and Metallurgy/new 
Swedish Mining Research Program 6. All Connected 
– ITK
 
 

Appendix 1: Cooperating organizations
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• Hans Holmberg, head of 2012-01960, Agenda Wood. 
During the agenda work, we have found several points of 
contact with R&I IoT. Enhanced cooperation with R&I IoT 
and collaboration with other agendas have led to that inno-
vation promotion efforts having been added to the agendas, 
not at least for R&I IoT. 

• Jan Lagerström, Skogsindustrierna (The Swedish Forest 
Industries Federation), responsible both for the forest in-
dustries own strategic research and innovation agenda, and 
for a common agenda in the area of bio-based products and 
materials. This latter agenda brings together nine different 
agendas dealing with new bio-based products. We encour-
age R&I IoT to participate in our efforts to develop new 
products and services based on renewable raw materials.
 
• Olle Samuelson, head of 2012-01873, ICT-BIM För bät-
tre processer och produkter (For better processes and prod-
ucts). During the agenda work we have had several con-
tacts with R&I IoT, who in theory and with prototypes have 
demonstrated the potential of IoT, from planning to admin-
istration of both buildings and in the construction area, for 
example by measuring the lifetime of bridges and for prop-
erty management, including heat and moisture in churches 
and museums. We see many potential applications of this 
technology in combination with BIM (building information 
modeling) and would like to work on joint projects during 
a future SIO program.

• Ulf Wahlberg, chairman All Connected; The agenda R&I 
IoT has participated in the work of producing a joint vision 
for the ICT area and a joint infrastructure for communica-
tion and information management which meets the require-
ments from several application areas. R&I IoT works with 
supporting a number of selected industries in their devel-
opment, and ICT will play a major role in these solutions.

• Lena Norder, head of Agenda 2012-01913 Branchöver- 
skridande FoI inom elektronikindustrin (Cross-industry 
R&I in the electronics industry) which is part of a coop-
eration with seven agendas in Smarter electronic systems: 
”Electronics is a prerequisite for IoT”. IoT will also mean 
requirements for new sensors, hopefully with nanotechnol-
ogy properties for Sweden to be able to build advanced IoT 
system. We have a mutual interest and need to work to-
gether to create growth in Sweden.

• Christer Norström, CEO SICS, Digitizing existing sports 
has a very large commercial potential. For example in win-
ter sports, one can discern systems to support both perfor-
mance improvement and the experience for exercisers and 
elite alike, as well as for spectators. We will be happy to 
work with the  R&I IoT agenda and other agendas in order 
to achieve good IoT systems for all application areas.

• Anders OE Johansson ProcessIT, and Helena Jerregård, 
Automation Regions, heads of ”Processindustriell IT och 
automation” (Process industrial IT and automa- tion). In 
order to effectively and powerfully reinforce the process 
industry’s utilization through the development of solutions 
based on process industrial IT and automation, it is, for this 
area, important to take advantage of new technology in an 
effective way for the industries. For this reason, the stra-
tegic innovation area IoT an area where we expect to see 
many joint and complementary R&I projects in the future.

• Pär Weihed, Advanced Mining and Metallurgy/new 
Swedish Mining Research Program. Several organizations 
in the mining and metals sector will apply for a SIO for 
2013-2016. We welcome the R&I IoT agenda as a party to 
introduce important approaches for IoT and the digitization 
of processes and services.

• Magnus Breidne, Project director at IVA; The National 
agenda IoT for Sweden is an initiative started by IVA in the 
project ICT for Sweden in 2010. The project was success-
fully accomplished at the final seminary 10 April 2012. IVA 
support the realization of the findings made by the project 
and hope that IoT will strengthen the Swedish industry and 
public sector with the finding in the agenda. IVA will with 
interests follow the further realization of IoT and supports 
Luleå university of technology to further developed the IoT 
Agenda for Sweden.

Appendix  2: Comments from 
organizations on cooperation 
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Luleå University of  Technology 
 
Luleå University of  Technology is experiencing strong growth 
with world-leading competence in several areas of research. 
Our research is conducted in close cooperation with compa-
nies such as Bosch, Ericsson, Scania, LKAB, SKF and leading 
international universities. Luleå University of Technology has 
a total turnover of SEK 1.6 billion per year. We currently have 
1,700 employees and 19,000 students.

Luleå University of  Technology is developing an attractive, 
sustainable society through research results that change, 
courses that challenge and individuals who cooperate.

with world-leading competence in several areas of research. 
Our research is conducted in close cooperation with compa-
nies such as Bosch, Ericsson, Scania, LKAB, SKF and leading 
international universities. Luleå University of Technology has 
a total turnover of SEK 1.6 billion per year. We currently have 

Luleå University of  Technology is developing an attractive, 
sustainable society through research results that change, 
courses that challenge and individuals who cooperate.

The northernmost University of Technology in Scandinavia 
World-class research and education

LTU has implemented this version of the Agenda IoT Sweden based on a previous report made by IVA. 
The work gave the effect that the IoT was approved by VINNOVA as a SIP in May 2014.


