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Foreword 
Copenhagen Business School, department of IT Management is doing a succession of workshops on the 

Internet of Things. This site are for these workshops/seminars. It contains information of the main 

presentations and other contributions approved by the presenters and the rapporteur’s selected main 

points from the plenary and group discussions. We hope that this site will be useful for the participants’ 

continued work on IoT. 

 

On the behalf of the CBS IoT-group 

Ivan Häuser 

Rapporteur  
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Introduction 
Janni Nielsen, Professor, CBS 

Welcome to this CBS conference/workshop. Welcome to everybody who is not from CBS but has chosen to 

join us for a whole day exchanging ideas, sharing information and contributing to the creation of common 

knowledge and project ideas we all have access to.  

I would like to extend a special welcome to Rob van Kranenburg, who is the founder for the European 

Council for the Internet of Things. Rob has organized four annual international conferences on IoT. Rob is 

the author of the book Internet of Things and he has written a pamphlet with Christian Nold which they call 

Internet of People.  

Internet of Things is:  … a dynamic global network infrastructure with self configuring capabilities based on 

standard and interoperable communication protocols where physical and virtual “things” have identities, 

physical attributes, and virtual personalities, use intelligent interfaces, and are seamlessly integrated into 

the information network. 

 “Virtually every physical thing in this world can also become a computer that is connected to the Internet” 

(ITU, 2005). It becomes smart things, which autonomously can derive and transform to different states and 

communicate these states seamlessly with their surroundings.” (Fleish E. 2010),,, “allows the physical 

world, things and places, to generate data automatically”. For the first time in our lives “things” will be 

talking with “things”, generating “things” that we know nothing about. It is the Brave New World?  

How are we going to deal with it? We do not know yet. This technological development leads to an ever 

growing flood of information, and one of our big challenges becomes how to manage, store and distribute, 

connect, name, categorize, and decide what gets in and what not! Data will not just be generated 

automatically. All societies will become more and more data driven. Governments are constantly gathering 

enormous amounts of information. Industry, government, citizens are mapping ever-increasing amounts of 

information in ever-greater detail. Researchers are producing more and more information. This trend in the 

development is known as big data. 

Everything can be reduced to numbers, if you ignore the differences. However, the future technologies will  

not only deal in numbers, but data in other forms, other shapes, other colors. The amount of data and 

diversity in data is impossible to envision. Talking from a scientific perspective, the work of the research 

community is to bring these volumes of complex data within the scale of imaginable. Why “imaginable?” 

Because it is people who are going to use these “things”. The data are useless, unless somebody 

approaches them and uses them for something, works with them, transforms them. So human beings have 

to be able to deal with what has been called the “tsunami of data”. Making sense, constructing and 

negotiating meaning becomes the core focus: Who decides what data mean? How it is to be represented? 

Who gets access to it?  

As Rob has stated: ”In the Internet of things, single citizens are stakeholders. Business needs to change its 

way of working, be slower to make money, be better at building relationships and creating value driven 

business.”      
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Why there is no market for the smart grid 
Adjunct professor Kim Østrup 

The title of my presentation is: “Why there is no market for the smart grid in Denmark” is inspired by my 

personal experience. In my former job as Vice President in IBM Denmark I was also executive sponsor for 

three very large smart grid projects which were all placed Denmark. My intention was to position Denmark 

as a test bed. The first project was a so-called Edison project in cooperation with IBM Research Zurich; it 

took place on the island Bornholm and was about electrical cars, in particular smart charging, about how to 

charge and de-charge the car (borrow electricity from the car). The next one was an Eco-grid, a 25 million 

euro project, also taking place in Bornholm, (the Power Lab (DTU) can measure the activities as there is 

connection to the Nordic grid through Sweden). Bornholm has 50% wind power, a level which we would 

expect to reach at some time in Denmark as a whole. The simple idea of the project was to control the 

electricity consumption of certain devices based on the price signals from the 5 minute market (North Pool 

energy market). The prices go from 15 DKK down to – 10 DKK. (Actually it can cost money to get rid of 

electricity.) So when there was a lot of wind, the heat pump should work, when there’s no wind, the heat 

pump should not be used. So if you translate this to price mechanism, use the heat pump when the 

electricity price is low, and stop when the price is high, meaning that we have to burn a lot of fuel when 

power is expensive and we cannot use green power.  The third and last project I have been involved was 

about “Intelligent Power Plant”. 

The 3 projects were a success. However, they revealed that there is currently no follow on market for the 

smart grid because of the tax structure. Nobody wanted to buy it. I talked with the minister what to do for 

the next projects to come. And the discussion continues today.   

Let me show you a plug outlet from my home, which is a good example of the internet of things. In each 

outlet there is a chip, meaning that I control every outlet by the computer. So I can decide when to close 

and turn on, I can have the computer decide when electricity is too expensive, I can decide that I don’t 

want the temperature to be below 18 degrees, I can decide a number of things. You can imagine a million 

houses sending information every five minutes from each socket in the house, this is Big Data that we have 

been talking about earlier today. 

I have been asked to pose a question for discussion, which I do not myself know the answer of. On my first 

day as an economic student I was introduced to such a question. The renowned professor Nørregaard 

Rasmussen gave a lecture about critical issues in economics. He gave the following example:  A week ago, in 

the parliament, the minister of taxation wanted to increase tax on tobacco, and he gave two reasons for 

that. The first reason was that it is unhealthy to smoke, so the politicians wanted to scare people from 

smoking. The other reason was that the government needs money. This is a very good funding mechanism: 

To get money! Then he said: Both arguments are very good. But not at the same time. We have the same 

situation with taxation of energy. Do we have a green tax in order to get money, or in order to scare people 

away from using bad energy? How are we going to deal with that? This is actually the key issue. How does 

Denmark get in the front, to be leading and become a test bed for the smart grid? 

Take a look at this figure: 
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In the old days you only had coal-fired power stations, and it was easy to manage production and 

consumption based on what you knew about temperature during the day, and you produced electricity for 

a small area. Today we have bio-fuel, windmills, wave energy, solar power. The old mainframe was very 

easy to manage, but when we decentralized you got a management issue. With regard to wind power and 

solar energy we manage it based on weather forecasts that can be broken down to hours. To build the it-

system for managing this is a quite challenging task (a virtual power plant) What kind of information do we 

need, how do you integrate with the old system? So this supply-side is quite complicated as it has peaks 

from wind and solar. Then let us turn to the demand side:  How can we manage not using the energy, when 

there is too little of it? How should we deal with peaks? If we can cut off peaks, we’ll save a lot of coal. It is 

called demand-response. Can we make the consumer stop the heat pump or the fridge for half an hour? 

We have peaks from the demand-side, and peaks from the supply side. We have to deal with these two 

types of peaks. We have to balance electricity. When we produce it, it has to be consumed at the same 

time.  How can we construct an it-system, which can manage both sides at the same time? My idea is to 

manage the system by means of pricing generating the demand-respond. If the energy price is high, reduce 

the consumption, and if it is low, use all your devices. What kind of price models are we going to use for the 

smart grid? You have to describe the information flow and the pricing model. If you look into the local 

government, there is a pump cleaning water and bringing fresh water up. If you stop that pump for 15 

minutes, nobody cares. So what kind of mechanism should we introduce? And what kind of mechanism 

should be introduced to the industry? On the North Pool market big users and big producers are 

represented, not the consumers. I have been focusing on the consumers. 

The next level is that your electrical car should of course be charged when electricity is cheap, off peak. 

Your dish washer, your electrical heating etc. should be controlled. We arrive at a point where the washing 

machine is talking to the windmill. So when there is a lot of wind and electricity, you’ll be using your 

washing machine. A new aspect is that households are beginning to produce electricity too, for instance 
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through solar cells. But if we are going to introduce green power in the extent we are talking about in 

Denmark, the current structure must be changed, because the whole grid cannot handle it. 

This will require a lot of investments. You need to be able to handle the demand-response I am talking 

about and flatten out the curve, so there will be less peak than you can achieve in the existing system. The 

smart grid will be cheaper. 

Where does the innovation come from? It comes on top of the information system which can match the 

demand-response. What are we going to do in our households, in industry? Just like it was the case with 

the internet, the backbone did not create the innovation, it was only the platform that took off with the 

world wide web. It had nothing to do with the protocol. It was open standard, and everybody could build 

in. So the explosion comes, when you have the platform, when you have the open standard, and anybody 

can do anything. Think about Google 15 years ago. Nobody knew what this could lead to. I think we are in 

the same situation now.  I put a water tank on top of my house collecting rain water and maybe heating 

water and make my own little electricity storage to have the water come down when we have peak. How 

are we going to handle this with a million things on the list?  How is a washing machine or a heat pump 

going to look like ten years from now? Denmark could be a test bet for experiments. 

But why doesn’t this happen? 

Take a look at this price structure: 

 

Basically the raw price for electricity is 40 øre. What I pay at home is 2,20 DKK. 

So if I can get an off peak price at 20 øre, I couldn’t care less! Should I change vendor for 20 øre? I wouldn’t 

bother. So even 30 øre would not be interesting to me. All the rest of the price is “flat” [ fees for 

distribution, transportation, other fees]. So the government wants at one time to have a flat, fixed revenue, 

and they have decided to have many different things included in the price, which doesn’t make the pricing 

transparent. If we could use percentages instead of fixed fees, and the price would vary from 5 øre to 5 

DKK, everybody would think about electricity. How can we get into a situation, where we get this incentive? 

With regards to windmills, if you guarantee a price from the government, how should that price be 

constructed? Would the price be stable over time, should distribution charges vary? If you go up to a 
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certain capacity you should charge higher. But we cannot do this without describing the it-system and the 

whole mechanism. An economist cannot just sit down and do this. You have to understand the whole flow 

of the information system and the problems around. This is what I’m suggesting we look into. Do people 

respond to an incentive? Solar cells were made favorable.  As a producer of electricity you are able to sell it 

back at the same price as you bought it for. It seems fair.  The number of solar cell installations has, within a 

year, almost ten-doubled, and this has created a lot of jobs, too. And people have started thinking about 

electricity. They have responded to the incentive. What do you do in the peak hours, when you get a lot of 

sun? Do you put the electricity into your swimming pool or into heating? Innovation will come out of this. 

 

Today there is no incentive to change supplier even if the price is cut dramatic. But with a tax as a 

percentage it would be interesting to look at prices and hence we could promote the smart grid through 

service competition. Very much like in the telecommunication sector, where competition in the 80’ies, 

before the Internet took off, was driving the development. We should make taxes proportional in order to 

create incentives. We don’t have a reseller market within electricity in Denmark, because nobody cares. In 

the US you can get a contract, if you turn off your cooling system for one hour a week, and you can get 

electricity 20% cheaper. There are rules for establishing a reselling business. This type of market is 

developing for energy in some countries and would be able to drive smart grid application. The second step 

is to introduce resellers with equal access to information e. g. the market prices, production information 

and status information of the grid. 

With a view to innovation on top of the smart grid would require introduction of open standards for HW, 

SW and information. Popular speaking the washing machine should be able to talk to the wind mill. 

The internet innovation explosion occurred on top of the internet back bone which was based on open 

standards. Moreover, the investment in smart grids will have a multiplier effect, an investment of 100 

million can have an output of 300 million, and additional 300 million in a network like the smart grid. The 
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job effect is extremely strong (reference: Robert Atkinson, Daniel Castro and Stephen Ezell  (2009): The 

Digital Road to Recovery: A Stimulus Plan to Create Jobs, Boost Productivity and Revitalize America. The 

information Technology & Innovation Foundation, http://archive.itif.org/index.php?id=212). 

 

How can the government get the same revenue, and at the same time stimulate innovation? It is about 

technical research, it is information technology. This is really an area for CBS.  We should deal with the 

challenge that we today tax wind energy the same as coal energy. This is destructive.   

So what I am saying is: Make the taxes proportional! Taxes and distribution charges should be a percentage 

of the electricity price for consumers. In conclusion let med present two project ideas that – if realized - 

would promote a positive development: 

INCENTIVE MODELS 

Designing pricing models for consumers that optimize investments in electricity production, reduce CO2 foot print 

and create innovation 

Issues 

o to what extent does competition work, and can 

competition drive the changes? 

o what kind of government regulation is needed? 

o high tax on green energy is counter-productive, 

what to do? 

o no incentive for smart grid and demand-

respond? 

o what kind of pricing models can be acceptable 

to consumers? 

o does the utilities' profit incentive create a 

conflict with society's wish for CO2 reduction? 

o do we have technology neutrality in tax and 

subsidy? 

o How should the it-system be designed? 

 

Topics 

The Danish Utility structure 

o concentration and local supplier 

o competition 

o consolidation 

The Nord Pool Market 

o does it function? 

o does it create competition? 

o can it be used as basis for consumer pricing? 

 

The vertical markets 

o the transmission and distribution market 

o market structure 

o players 

o pricing structure 

o import / export 

o the Danish wholesale market 

o Is there a reseller market? 

o the Danish retail market  

o the Danish business market 

o the Danish consumer market 

Tax and subsidy structure 

o price regulation 

Production structure 

o structure 

o players 

o technologies 

o CO2 foot print 

o price structure and subsidies, e.g. price 

guaranties for wind mills. 

o tax based on CO2 foot print 

Policy recommendation: 

o Models for end user pricing and design of  tax / 

subsidies 

 

  

http://www.itif.org/index.php?s=staff#one
http://www.itif.org/index.php?s=staff
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INCUBATOR FOR SMALL GRID AND RELATED PRODUCTS 

Creating an environment for business ideas and technical innovation based on Smart Grid for students and 

entrepreneurs. Helping create start up 

Idea 

o To combine the technical skills from power lab 

with the business skills of ITM. 

o Bring CBS and DTU students together e.g in 

common projects 

o Give tecnical and business support to 

entrepreneurs 

o Teaching an advanced course in smart grid and 

related systems and services for Tech and Biz 

students 

 

Partners: DTU/ Power lab and CBS/ ITM 

 

 

 

Structure 

o The activities could be located at Power Lab 

o VIP should be allocated from DTU and CBS 

 

Projects 

o Establish a one semester course 

o Thesis for DTU and CBS students 

o Identifying  common research project e.g. 

- Pricing models for demand-respond 

- Optimal control of electrical devices                   

based on price signals 

- Decentralized balance of demand and                  

production of electricity 
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Comment by Britta Thomsen, Member of the European Parliament 
 

Danish Energy Policy nowadays is decided in Brussels. And I can ensure you that we have made a 

framework. In 2008 we made a legislation on renewable energy during the French presidency. This means 

that in 2020, 20% of the energy consumed in the EU should come from renewable sources. When we took 

the decision, only 8.5% of the energy was renewable, so Europe should double the use of renewable energy 

in 10 years. Each country has got a target, in Bulgaria, for instance, they don’t even have a word for 

renewable energy (the use nuclear energy), and they got a 10% target. In Denmark we got a 30% target. 

But when the Danish parliament implements the directive, they don’t talk about the directive, they say 

“Now we have made an energy agreement”, as if it were something they had invented themselves. What 

we in the EU have found out is that we can only achieve this target, if you have smart grids. And therefore 

we have just made a budget in February this year, where we set aside 8 billion euro for building new grid 

systems in Europe. We have another legislation saying that every household in Europe within 2020 should 

have a smart grid meter in the house. When I write an article to the newspaper about smart meter, I get a 

lot of angry responses, because people say: If you live in an apartment, and a washing machine starts 4 

o’clock in the morning, I would not like to have my bedroom under your bathroom. There are, of course, 

things we have to deal with. This summer, during the Danish presidency, we have made a new directive, 

saying that in 2020 end users need to save 15% energy. So the framework is in place. 

The next thing is that we will finish our work on the research program Horizon 2020 in June this summer. 

We’ll complete it at the summit during the Irish presidency, and there we will set a lot of money aside for 

these projects. So you’ll have the opportunity for filling in the framework. 

 

 

Conclusion (Kim Østrup): 

Admittedly, the research funding and there framework is there. But it is the Danish Minister of Taxation 

who decides what the tax structure should look like. And that’s the key issue. So we are back to the Danish 

minister of taxation and the Danish ministry for Climate. So coming back to my question for discussion: 

How can a proportional base for tax purposes be designed, so that we create incentives for promoting the 

smart grid market and so that the government does not lose money?   
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Selected main points from the plenary session (I) 
(Dialogue after Kim Østrup’s presentation) 
 

o When talking about the Internet of things it is our concern to emphasize that the matter is not only 

about “things” such as it has been presented in European conferences. People in Europe are not just 

consumers. Unlike animals, people make conscious choices. So far, the concept the Internet of things 

contains no vision that will take the European people forward. There is no big story, only “things” 

we have to do. We need a bottom-up approach combined with the top-down approach we already 

have. We will have to go to the streets and tell a story. Experts are not the right storytellers. We are 

all too narrow-minded. We need to get citizens involved.  

 
o An example of good story telling about the Internet of things is the cartoon “Inspiring the Internet of 

things”, issued by The Alexandra Institute, editor Mirko Presser. An electronic version of the comic 

book can be downloaded from: www.alexandra.dk/uk/services/Publications/Documents/IoT_Comic-

Book.pdf  

 
o In order to promote the Internet of Things it is extremely important that the technological devices are 

very user friendly and, if applicable, do not require a manual 

 

o While it might seem complicated to introduce the smart grid from the top, it can spread from below, 

if local communities decide to experiment with it 

 

o Different standards used by competing companies  impede the development of the smart grid; the 

government should dictate open standards 

 

 

  

http://www.alexandra.dk/uk/services/Publications/Documents/IoT_Comic-Book.pdf
http://www.alexandra.dk/uk/services/Publications/Documents/IoT_Comic-Book.pdf
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The Epital, an e-health solution for chronic disease 
Chief medical doctors Klaus Phanareth, Søren Vingtoft and MSc Anders Skovbo Christensen 

Storytelling? We will try to tell a story about a project we have been working on in the last eight years. We 

call it the Epital Health project. It is what we call a “disruptive” innovation, a genuine purely citizen 

centered health care system based on IT, telemedicine, technology. We could call it an e-health care 

system. Why have we been doing that? As you probably know we are facing huge transformations 

everywhere around us. I have my bank advisor in my pocket, I have my postal office in my pocket, I have 

information about news and cultural events and even three girlfriends in cyberspace in my pocket. The 

opportunities are fantastic. But I have been working in the health care section for the last 25 years, and, 

truly, the development in the health care sector has been stagnating. And you may wonder why. Let me 

remind you of the so-called Bird Phoenix, which burns itself down every hundred years to be reborn, strong 

and new. Our health care system is in fact 100 years old with regard to structure, organization and with 

regard to its culture perhaps more than hundred years old.  

So, if we are going to transform, why do we want to transform?  Of course, transformation appears, if it is 

necessary, and now it makes sense to transform. At the moment, the health care system is a burning 

platform. We are overrun by a huge ageing population which some call the “silver tsunami”. We have 

increasing demands. When we have an ageing population, we have an increase in chronic disease that 

accounts for about 70% of the resources in the health care system. And just in Denmark 70% of the 40 

billion DDK in healthcare is being used for chronic disease. And if this silver tsunami will develop and we are 

not going to develop the way in which we organize healthcare, we’ll be overrun by the silver tsunami.  

So when we want to redesign something, try to do it in a new way, why not start dreaming about the best 

possible health care system? Of course, patients must have instant access to the health care system. Of 

course we need high quality. Empowerment should be the driving force of our system, we don’t want a 

system that controls everything, making every citizen-patient helpless. When you make patients helpless, it 

is easy to control them. That is the culture of our conventional health care system. The technology should 

be used to make it easier for the patients. Patients should own their own health care data. Such data 

should be owned by citizens not by big companies having big databases, spread out in different sectors. 

That makes a lot of confusion. We need a coherent system so that everyone who is working together with 

me, knows what is going on. There should be only one point of contact. When I am in need, I just push a 

button. The fantastic technology we have at our disposal should make it easier for me, so that I do not have 

to travel around in the health care system.  

But isn’t it a paradox that the current system is exactly the opposite? We don’t have instant access, we 

have a lot of different gate keepers telling us where to go, how to go there, using a lot of hours. Our quality 

is always budget driven, we are not empowering people, we have a controlling and didactic system, health 

data are unavailable, concealed in different silos. We don’t coordinate, there is not one point of contact, 

and patients travel a long time to get to treatment, and decisions are made by the hospitals.  

I’ll show you some examples how to change the services from our hospital. Patients that are admitted to 

hospital can be taken home where we can do the same for them, due to technology, as we can do at the 

hospital.  
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In the hospitals there are 100000 mistakes and events per year. 5000 patients die every year because of 

serious mistakes. That is 20 times more than people killed in traffic. Every time we put elderly people in 

bed, they lose muscle mass, and it takes a lot of rehabilitation to get them back in shape again. Every eighth 

person in hospital get a hospital infection, a new study gives evidence to this.   There are a lot a god reasons 

for trying to do this in another way.  We took 60 randomized patients with COPD, half of which were 

hospitalized and the other half sent home. By means of telemedicine we tried to do exactly the same things 

as we do in hospital. We compared how long time it took for the “outmitted” telemedicine group in the 

homes and the control group in the hospital to recover. It took the same time, 5 days. One might have 

expected the group in their homes would have needed more time to recover because of less conventional 

treatment.   We needed to be sure that we didn’t kill our patients.   Did we kill more patients? No we did 

not. One other sign of what you can call treatment failure was when you have discharged a patient and 

have to admit him again within the next 40 days. Because then something has not been done properly. The 

re-admission rate in the two groups was exactly the same. Interestingly, we saw in follow-up investigations 

that readmission was significantly less in the group of patients treated at home. Why is oit like this. Mainly 

it is because the patients were empowered in this project.  

Another example of service transformation is a very huge study in the UK last year called The Whole System 

Demonstrator. They included 6000 patients with chronic diseases, Parkinson disease, COPD and diabetes 

and they randomized to groups to telemedicine or conventional care.  The study gave amazing results. On 

all parameters they saw a positive increase in favor of the telemedicine setup. The most amazing finding 

was a reduction in mortality for 45% of those who were in the telemedicine group. Now, what is the 

consequence of this? That it is unethical not to use technology. If a medical company has made a pill that 

could reduce mortality with 45% everyone would scream to have it. So, the British government has stated 

that is unethical not to use technology. They have taken a further step, making what they call the 3 Million 

Lives Project rolling out technology to 3 million Brits. And they are building up new organizations with both 

public and private companies that have technology competencies.  

We have a lot of obstacles to changing health care, because we are dealing with an old culture.  For the last 

15 years there have been 450 telemedicine projects in Denmark, but only two or three are in fact being 

used at the moment. So something is a barrier for what we are doing. We have said to ourselves that we 

cannot wait until these barriers disappear, why don’t we start a project where we do exactly what we want 

to try?  

If you want to test a new thing you’ll have to do it in a bubble, and everything must function inside the 

bubble. For creating the bubble we need a positive environment and some agreements. We try to puncture 

the existing system and bring things from this system out into the real world. We redesign healthcare from 

the inside out. And when we have succeeded, we can spread the system from the outside in, son that the 

citizens (not “patients” anymore) can use the system without the doctors controlling them. 

The first problem I guess you’ll find in the smart grid as well is that we measure by means of business cases, 

and business case is an economy model with numbers. We have created a new business case model, a 

triangle which combines reduction of healthcare costs, improvement of patient experience and 

improvement of outcome at the same time. The model redefines economy. Later, I found out that the 

model is being used in the US and is called the Triple Aim.  The idea about service categorization is from 

Clinton Christensen from Harvard who is the father of disruptive innovation.  
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Today we are using specialists for solving health care problems, and these specialists are in the hospitals. 

When using a specialist for an hour it costs so and so much. What we need to do is to move services 

geographically from the center specialist to the family doctor to the nurse, out to the parent and the sick 

child. Take all the easy stuff from the specialist and move it out. If we can do this, the hospitals will become 

much cheaper. The parents and the sick child at home will be empowered to do a lot more by themselves 

at home. 

We operate with a number of filters. Imagine that you have a chronic disease. If you get sick and there is a 

worsening of the condition you end up in the hospital. We try to put a number of filters in between. 

Stanton Newman from the Whole System Demonstrator says the main problem is that the hospital system 

is controlling the health system and that health care needs to be connected with social care. As soon as you 

try to do that, you have a problem. In our project, The Epital, we are working together with the social care 

system in Lyngby-Taarbæk municipality.  We offer a succession of services or “filters”. The first filter, which 

will capture about 15%, is for people who are not that sick, it could be any person with a chronic condition. 

We start empowering these people, give them IT-support, we give them self-care tools to measure their 

own condition and a telemedicine connection, so that they can call competent people or send them emails 

so that they can get advice. We utilize people’s own knowledge about their health condition at home. The 

second filter in the Epital is the one point day and night access, which is supported by a call center, here you 

can contact somebody who can help you and you can discuss your condition with that person. This center 

will serve another 10-15%. The third filter (again capturing 10-15%) is an outgoing team which can help in 

acute situations when a citizen is approaching admittance. If this is not enough, we can, as an additional 

fourth filter (10-15%) provide the same equipment at home as in a hospital. The fifth and last filter before 

admittance to a hospital (10-15%) is a controlled environment (ward with beds) in the social care system 

where the citizen can be observed and receive treatment. 

Three years ago, this was completely impossible to do. The municipalities would just send the patients on 

to the regional hospitals, and they god rid of the problem and did not have to pay, and the hospitals were 

happy to receive patients so that they could earn money. However, one friend of the Epital-idea, the 

politician Bertel Haarder promoted an incentive to the municipalities to keep their citizens at home. Each 

case of admittance to a hospital now costs 14000 DKK per day, and this policy has changed the attitude. 

Lyngby-Taarbæk municipality with 50000 inhabitants has a business case of 150 million DKK a year. The 

mayor of Lyngby-Taarbæk municipality called us and asked us to establish an Epital. The hospital sector 

tries everything they can to stop us, because their business case is bad. If we take all these filters, then the 

admittances from Lyngby-Taarbæk municipality would be reduced by at least 50%, and the hospitals’ 

revenues would decrease which would be difficult for them to manage. 

But for the sake of citizens the Epital-idea should be carried out. Still, there is a political problem, and if a 

new government takes away the incentive of keeping the citizen within the municipality, the idea will not 

be realized. 

In the Epital, what are the options in relation to the Internet of things?  

There is a continuum from people having a disposition for a chronic disease to people who are so sick that 

they need to be hospitalized. In this range we put the citizens into categories according to their health 

conditions, and we organize our services and infrastructure in such a way that we avoid admittance. The 
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self-caring chronic patient will get tools in terms of applications, devices that can measure what their state 

is and give information about what to do. The citizen gets help to prevent his health condition from 

becoming worse. We connect citizens to the services we have in our organization, and the key point is the 

call center, will direct providers of the services to help the patients who have become worse. When 

patients are in a bad condition, we need to do a lot.  

We aim at having a population of citizens who are connected to a call center. We are able to monitor this 

population with our technology. The call center is the intelligence center for what is going on in the area we 

can see, which groups are in a risk situation. Every citizen can contact the call center when he wants. The 

Epital call center has contact to all service providers, medical services, empowerment services, and in 

principle we would like to be able to contact remote specialists. 

What we give to the citizens is a tablet with a set of applications which we call “health navigator 

applications”, including measuring equipment the citizen can use to measure his own condition. When you 

go into self-care you have several options, different kinds of medicine, access to laboratories. All the 

objects and tools are being connected in a knowledge structure which we have put into the health 

navigator.  

For the COPD-disease (smoker lungs) we have described all processes systematically which can be put in 

action depending on the condition of the citizen. There are individualized guidelines and plans for the 

patients pointing out the relevant services that can be provided by hospitals, the municipality, the general 

practitioner and others.  

When we connect all the tools, we need somewhere to connect them. The data flowing from a tool to the 

health care system needs a contact. You cannot just measure your blood pressure and send the 

information; the service needs to know where to put it. Everything you use one of the tolls you simply need 

to have your health care process model up. You have a plan which comprises the services, and every time 

you use a meter at home it needs to comply to a certain instant of a process. When you send the data, we 

know where it comes from and what we are dealing with.  
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Selected main points from the plenary session (II) 
(Dialogue after the presentation about the Epital) 

o The Internet of things is about moving resources to the patient – moving intelligence to where it 

belongs. The citizen should own his data  

o Important that the patients’ time consumption is reduced, as they don’t have to access a hospital 

o Both top-down and bottom-up pressure is needed to get open standards. If we have an open source 

system, all devices can be plugged in  

o Co-creation with the users is necessary, so that the users feel safe. Co-creation is more than making 

users familiar with the devices, others have produced. The users should be involved in developing 

the interface 

o How do we “do” the body in technology, i.e. measure all kinds of body signals. Not only with regard 

to hearing and seeing, but smelling and touching, too?  Some inspiration may be found in the 

communities where people exercise “Quantified Zen” – life-logging for self- experimentation (see 

the Internet) 

o We should avoid a black and white society where some people can afford telemedicine equipment, 

and others not 

o Not only technology, but network with other people is also necessary in order for the patient to 

recover. And not all elderly people have a network. 

o Currently, many elderly are not familiar with technology (this problem will eventually decrease) 

o Public procurement currently is too rigid and a barrier to large international companies’ introduction 

of new intelligent solutions. However, a new EU directive is underway in 2013, inspired by the Tony 

Blair government 2005 policy in the field of public procurement which should be a driver for skills 

and innovation 

o At the moment nobody is making money on the Internet of Things 

o ETSI (the European Telecommunications Standards Institute) is currently working on machine-to-

machine standardization 

 
 

 

Funding strategy for IoT 
Philipp Ostrowicz, economist at the Dean’s office, Copenhagen Business School 

I have greetings to you from the Dean and the President of CBS. So why is funding important? We have just 

adopted a new funding policy at CBS 20/21. We are now focusing on bigger projects. The management of 

CBS would like to see bigger subjects and projects underneath. The Internet-of-things is perfect in this 

respect, and because the theme is good for co-operation with other institutions, universities and business 

life.    

State funding is actually decreasing. A big part of our growth should come from external funding.  We focus 

on innovation projects and societal challenges. Danish private foundations are unique, they are, 

proportionally, much bigger than e.g. German ones. Together, the 10 biggest private Danish foundations 

give approximately 1 billion euro every year. There are 14000 Danish foundations. In Germany with 85 

million inhabitants there are only 16000 foundations. From 2009 to 2011the funding from private funds 

amounted to 5.6 billion DKK, where the independent research funds gave 6.7 billion DKK. Thus the private 

foundations nearly match the contributions from the public sources.  1981-2009 there was an increase 

from 1.58% to 8.4% of the whole spending on research in Denmark coming from private foundations. 
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Advantages from private funding? The main thing is that you can develop projects more freely, more in 

dialogue, if you first get the money from a private foundation. You are not bound to too many regulations. 

On the other hand, co-operation with the foundations is very network-based. You have to know, if the 

foundations really wants your project. You’ll have to talk with them in advance, try to network with them. 

And the foundations have also started to talk together. In former days, all the foundations were 

independent, giving money to what they themselves thought was important, but today they are listening 

more. I was a meeting with the foundations. Chairman Flemming Beesenbacher from the Carlsberg was 

there. This Foundation is known for supporting humanistic research and that’s it. But he said, they have to 

come into a dialogue about what is important for the society. Some of the foundations even work together 

administratively. It is a big change in relation to the situation 10 years ago. There are more and more for a, 

where universities discuss with the foundations. In this connection, a subject like the Internet-of-Things is 

really interesting. The foundations would really like to help in this field.    

 

Let’s now turn to the EU funding within the field of the Internet-of-Things. The societal challenges are the 

headline. The main advantages of the ICT technology . If you look upon the new framework Horizon 2020, it 

has three big columns: Excellent science, Competitive Industries, Better Societies. Normally, it would be 

very hard to come into these columns, but if you look at ICT, it is included in all three columns (se figure 

below):  
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So it’s all yours. There are many projects you might think of. The European Parliament is still discussing the 

budget for 2014-20.  

[According to MEP Britta Thomsen the budget seems to be at least 71 billion euro. In addition, the 

Parliament will demand flexibility, if, e.g. agriculture does not use its whole budget, the remaining funds 

will not just be returned to the member states, but transferred for other purposes,  i.a. research. For 

instance, Romania can not use its whole EU budget, which requires co-financing of 25%.]   

CBS has 4 EU advisors and close contacts to the ministries and written many papers on inter-disciplinary 

research. We are very happy that the program looks like that. This might help Denmark spending more on 

high tech research. The Association of Danish Industries the association of Danish universities have recently 

investigated investment in research and development, in comparison with other regions, see below: 
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Last, the European countries might consider the balance between subsidies for agriculture and ICT. Horizon 

2010 provides 71 billion for ICT. But approximately 1,500 billion is used for subsidizing agriculture, but this 

is a delicate political question. 

You are welcome to contact the Dean’s office for help with regard to external funding. At present we are 

eight advisors in the field. 

Selected main points from the plenary session (III) 
Dialogue after the presentation about funding strategy 

o There is an international IoT-week 16-20 June 2013 in Helsinki. Denmark should have a panel 

preparing for this event (suggested by Rob van Kranenburg) 

o In 2014 the European Science Open Forum has a conference in Copenhagen. The Internet-of-things 

should be on the agenda and be represented with an exhibition there. (Philipp ostrowica promised 

to look into the matter; CBS is applying for national funds for participation, but so far IoT is not on 

the agenda  

o The European Parliament is discussing how to integrate social science and humanities in IoT 

o Denmark’s public spending on RND is not more than 1% of BNP (Kim Østrup) 

o The Dean’s office is a great help in elaborating applications, and they should be approached in due 

time, and not in the last moment. Apart from the Dean’s office, the CBS IOT-group is seeking a co-

operation about applications with 1st Mile, who is represented today by Lærke Holstebroe (Rasmus 

Pedersen) 

o A number of contributions were dedicated to the equal opportunities issue, including its 

significance for funding 

- Only 21% of EU funding has so far been given to female researchers, although 60% of all 

academics are women. There is now an awareness in the EU that the balance should be 

improved, so female researchers should be included in the projects. When receiving the 

applications, the EU will count how many female researchers, project leaders, directors are 

on the project; this will play a role in the evaluation and selection of projects. 

- In Silicon Valley, phD-projects are now being offered to mature women, because young 

women have left research because of pregnancy and care for their children; they are 

encouraged to come back. It is waste of talent not to use the female resources, the society 

cannot afford not using the whole pool of talent, if the society wants to compete with e.g. 

Asian countries 

- The male students may sometimes be too focused on technical issues, while the female 

students seem to have a broader view 

- Women should be chosen because of their competencies and not just because of quotes 

 

 

  



20 
 

Project ideas 
Before leaving the workshop, Rob van Kranenburg made a short statement: 

Statement by Rob van Kranenburg 
 
I agree we should make the Internet of Things visible to a broader audience. To the experts it is not new. 

The research is from the 50’ies, 60’ies and 70’ies (cybernetics). The first European programs were in the 

mid 90’ies about human-computer interfaces, and involved real world places, such as schools, 

kindergartens, big industry, artists and designers. It was called i3: Intelligent Information Interfaces. The 

next program was about “disappearing computers” in co-operation with e.g. Philips. The computer, as we 

currently knew it, would be replaced by a new generation of technologies, moving computing off the 

desktop and ultimately integrating it with real world objects and everyday environments; computing thus 

became an inseparable part of our everyday activities while simultaneously disappearing into the 

background. I3-magazines talked about smart gadgets; in the 90’ies Philips had “living memories”, e.g. 

tables in the neighborhood where you could put your lost cat on. The development at that time involved 

communities, real people.  

Around 2000, this was cut off, and we saw that the line with human-computer interaction went into one 

direction, mostly into web design. The line with autonomic computing went into hardware and 

infrastructure. (This initiative ultimately aims to develop computer systems capable of self-management, to 

overcome the rapidly growing complexity of computing systems management, and to reduce the barrier 

that complexity poses to further growth).  

With today’s Internet of things, all things are coming together now. So for researchers there is a lot to 
research. The new thing is that the thinking is evolving extremely quickly in real world and in business 
models. I was in Cisco last month in connection with the preparation of their World Summit Conference in 
Barcelona in October 2013. Cisco has a big challenge in dealing with the bottom-up produced smart meters 
and sensors.  They have to deal with cheap chips, cheap programming and cheap data storage.  IoT is quite 
disruptive. Cisco has identified 21 use cases. Not all these use cases have the same business model.    
 

 

The workshop ended in brainstorm about ideas for IoT-projects. These project ideas are listed below: 
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Elaborate design guidelines for “fun”.  

Group members: Thomas Sørensen, Lars Kristensen, Kim Østrup, Maiken Leitao 

If IoT-products are boring, they will not be bought. Products should not only be convenient, effective and cost saving, 

but also 

- provide information, make the user well-informed 

- solve problems for people 

- foster co-operation between people 

- be able to adapt to the user’s changing needs and wishes through ambient data adaptation  

 

“Fun” in itself cannot be the main content of a project, but the aspect “fun” should be integrated in other projects on 
developing solutions. 
 

 

 

Augmented reality: Making the small parts in everyday life work together, and create new solutions 

Group: Jesper Meulengracht, Philipp Ostrowicz, Cyrus Nourani, Anders Skovbo Christensen 

 

The group was inspired by walking and seeing Louisiana’s installations where tiny everyday things were put together 

and formed new entities in the form of impressive sculptures. Through open standards a lot of every day devices 

could work better together. An example of how a simple algorithm can make sense of data can be seen at 

inmaps.linkedinlabs.com (about visualizing your LinkedIn-contacts). The environment means a lot to creative thing.  

 

 

 

 

E-democracy.eu 

Group: Susanne Yaganeh, Jacob Henckel, Kim Balle, Britta Thomsen, Rasmus Pedersen 

The idea is to create a web 2.0 for promoting the understanding of the tasks of the European Parliament 

Many EU-citizens are not aware of what the Parliament is doing. Furthermore, the Danes and other nations like to 

think that they make the rules themselves. The challenge is to introduce the European Parliament to the citizens in a 

campaign where the national citizens won’t be offended. The web 2.0 should be a useful and user friendly interactive 

information tool for citizens with focus on the citizens’ interests and needs. Questions should be asked in order to 

generate curiosity and answers should come promptly. Everything should be public, and users invited to comment. 
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The fairytales of things 

Group: Leif Bloch Rasmussen, Marie Hugsted, Lars Ringe, Liv Holm Carlsen, Lærke Holstebroe 

The idea is inspired by “Alice in Wonderland”. It is about promoting IoT-solutions that will stimulate children’s 

imagination, understanding of the context (the world; example: “Google-glasses” that will help you understand what 

you are looking at), and support their collaboration. 

Examples: “Create your own fairy tale in the woods. Which way do you want to go? – the wood as a coach”. “Garbage 

can in the form of a wizard/troll”.  “Treasure hunt which is never the same”. The Digital Wandering Story (interactive 

play with glasses) – who of your friends have been here?” “interactive walk through the museum”. “Sensors in sports 

(e.g. canoeing) – having knowledge in your body” 

The project could be owned by tourism organisations or toy producers like Lego, and funded by tourists 

organizations, Lego, municipalities or 1st Mile. 

  

 

 

 

Intelligent fridge 

Group: Rasmus Mathiesen, Martin Brinch Petersen, Martin Raae Andersen, Mathias Billesbølle, Stig Møller Knudsen 

 

The idea is to reduce food waste and thus reduce costs and to personalize the fridge with food planning, including 

solutions for chronic patients and for people with weight problems 

 

 

 

 

The human aspect 

Group: Janni Nielsen, Cordina Lauth, Pia Hansen, Bibi Vogelia Gadix Lowe, Kinna Majvig Knudsen 

The Internet of Things poses both opportunities and threats. This group emphasizes the need for addressing the 

potential threats to humanity and working for an Internet of People. How can we make sure that the 5 senses and the 

psychological state of humans can be adequately represented in the IoT? What is the role of people in IoT? How are 

the elderly and the kids included in an interconnected world? How do we give the issues of human dignity, human 

privacy right careful consideration?  

 

 

Finally, we remind you that there are two more project ideas in Kim Østrup’s presentation “Why there is no 

market for the smart grid”: Incentive models and Incubator for small grid and other related products. 
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Program for the Workshop  
The Internet of Things – concrete projects and inspiration for research and cooperation in 2014 

Time: Friday 12 April 2013 

Place: Louisiana, Gammel Strandvej 13, 3050 Humlebæk, Denmark 

Fee: The workshop is free of charge 

 

Background 

In 2012, a group of researchers at Copenhagen Business School, Institute for IT Management, established a 

work group on the Internet of Things. The IoT group is currently involved in research and designs projects 

within the field of the Internet of Things. The IoT group is open, works across institutions, companies and 

state borders and invites other researchers to co-operate. 

 

Goal 

The goal for the day is to identify project ideas in the field of the Internet of Things, and to give the 

participants the opportunity to connect and co-operate.  The first part of day consists of presentations 

followed by a short dialogue; the afternoon is dedicated to a free dialogue and generation of new ideas.  

 

Program  

9:00 Registration, Coffee and Tea 

9:30 Welcome and introduction by professor Janni Nielsen, CBS ITM 

10:00 1st project presentation and feedback. Why there is no market for the Smart Grid and what to do 

about it. Adjunct professor Kim Østrup and assoc. professor Rasmus Ulslev Pedersen 

 

10:45 2nd project presentation and feedback. The Epital. A new way of organizing a health care system 

for patients with chronic diseases. Chief physicians Klaus Phanareth, Søren Vingtoft and PhD 

Anders Skovbo Christensen  

 

12:00

 

Lunch 

(host: 

CBS) 

Lunch 

13:00 A funding strategy for Copenhagen Business School. The presentation will show how important it 

is to generate externally financed projects. By Philipp Ostrowicz, the Dean’s office. 

14:00 Walk and talk in groups: Ideas for projects in the realm of the Internet of Things 

15:00 Presentation of project ideas 
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16:00 Conclusion of the day, Assoc. prof. Leif Bloch Rasmussen, CBS ITM 

 

16:15 Finish 

 

 

Picture of participants 
 

 


