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Lise Nielson, Linie P 

Project ideas 

 

It is dangerous to be too negative 

about the future technological 

developments – what will work and 

what will never be. 

Be happy, embrace the future, and 

go for the positive functions, put 

people first.  

 

 

 

 

Definitions for smart City, smart grids, cleantech: 

• ”A city can be defined as ‘smart’ when investments in human and social capital and traditional 

transport and modern ICT communication infrastructure fuel sustainable economic 

development and a high quality of life, with a wise management of natural resources, through 

participatory action and engagement” - Wikipedia 

• Cleantech is any product or process that offers an effectively reduced harmful environmental 

impact when applied, compared to alternative solutions 

• Smart Grids is the application of ICT for managing large numbers of active components and sensors 

to keep demand and generation of electricity at equilibrium while operating all the different 

resources within their operational limits – in cooperation with the users 

 

Presentation of Lise Nielson 

• Linie Probruger Rådgivning offers specialised competencies in the areas of project development, 

funding applications, dissemination and innovation processes 

• The prosumer is coming = Producer+consumer 

• MSc.Chem.Eng 1993 DTU, have worked with renewable energy R&D ever since 

– 1992-to-2008 planning departments of all the companies later merged into Energinet.dk 

– Started Linie P. in 2008, full time consultancy since sept. 2012 
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– Affiliation with Lean Energy Cluster started June 2013 

– Have evaluated more than 1400 R&D applications to date, and applied for a fair number 

also (and been granted 90+%) 

– OVE Råstof (bi-monthly magazine on renewable energy and environmental issues), 

member of board of editors since 2009 

 

Fred C. Schweppe, 1973: He got it right; consumers and computers unite 

 

 

 

 

 

 

 

 

In the old power system the consumer was the masterand the power producer the slave. The slave delivers 

the work as required by the master, at any time. If not, we have a blackout situation. 

In the new smart grid future the consumer and the power producer are equals in getting the system to 

work. There is no right to demand, only the option to request a service. And to get expect payment. 

 

Embrace the prosumer 

The new system as typified by the SmartGrids technical vision holds many individual players and many non-

traditional solutions. 

No individual market participant can see the “big picture”, and there will not be a complete dataset 

available on which to base decision making. 

Open access is necessary since No entry = No competition = No market 

The new system needs to facilitate competition, and therefore be non-discriminatory. This means power 

businesses need to adhere to equal treatment of network customers, and also to offer consistent 

treatment of customers of different class (generation and demand). The consumer needs to experience 

cost-reflectivity, where the price structure is both logical and additional in the sense that all consumers pay 

their fair part.  This call for a system with a level playing field, with no cross-subsidies and full visibility. 
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In general this all means that the power sector is moving from central planning to decentralised decision 

making. 

 

There is no energy crisis 

 

16.000.000.000 kW x 8760 hours = 

120.160.000.000.000 kWh per year is the 

annual energy consumption for human 

activity. 

Many people want to double or triple that, to 

increase quality of life in the developing world 

countries. 

 

 

The known fossil energy resources are shown 

here. They will run out in this or the next 

decade at the current rate of exploitation, and 

within this century if we allow a certain 

amount of new discovery to be recovered also 

– at an unknown cost. 

The renewable resources have been 

estimated on an annual basis. With optimized 

smart grid utilization, we could hypothetically 

triple the energy demand based on 

renewables only. This will be hugely 

demanding and require large amounts of 

storage for electricity. 

There is however, also the option to utilize 

solar power. 

Again, some heavy storage is necessary, but 

the task is suddenly much more doable - and 

thereby a lot more affordable. 
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The Brundtland Project 

Meet the town of Toftlund. In 1993 it became the 

World’s first Brundtland Town. The aim of the project 

was to effectuate a drop in energy consumption of 

50% without loss of personal comfort for the 

townspeople. 

In 4 years of project operation, 46% less energy 

consumption was reported, with a normal activity 

level maintained.  

Imagine where we would be today if those results had 

been copied and improved on, as the available technologies have improved in both efficiency and cost in 

the 20 years since. 

Brundtland towns were truly smart cities, analog style. 

• Very few lessons from the Brundtland Project have been learned so far – project ended before the 

internet took off in 1997 

• All the technology was pre-existing, and just implemented 

• That technology has improved a lot since 1994 

• No need to do babysteps, but some prudence in money management and in the involvement of 

people needs work. 

It is time to harvest the low hanging fruits of energy savings and energy efficiency. 

• Suitable energy saving products exist 

• Excellent renewable technologies are being exploited 

• Basically we could stop developing and just spend money implementing 

• With R&D, the solutions will be available at lower costs and better performances for more people 

• Money for R&D will have to come from revenues and practical engineering solutions that 

prosumers can trust and operate. 
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Topics to remember – excerpts from the debate 

• Inclusion of all people in IoT 

• Socio-economical companies are very compatible with the IoT mindset, as an alternative route to 

growth. 

There are many alternatives routes to making business for production companies. 

• Increase quality of life, build cohesion of societies 

• It’s about cultural transformation, not just to create new solutions  

• New business models required 

• Concern for the citizens, concern for the world 

• Be interested in developing the projects and create impact via socio-economical business. 
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Jan Bieser, Copenhagen Business School 
 

A new perspective into Smart Cities 
 

 
Based on the master thesis: Is there still something rotten in Denmark? An evaluation of Copenhagen using 

a new Smart City approach (A copy of the thesis will soon be available on www.iotpeople.eu). 
 

 
1. Introduction 

Smart Cities describe the way how we conceptualize a city today. Thereby, Smart Cities address the 
conundrum to maintain a high quality of life or increase the quality of life despite the challenges of 
increasing urbanization by means of intelligent concepts and technology. Within this report a new Smart 
City framework is developed which shall enrich Smart City literature, but especially serve cities to improve 
Smart City development. 
 
 

2. Smart City definitions 

Beyond the definition above, in literature there are basically two different kinds of definitions regarding 
Smart Cities: 

(1) Smart city focus areas 
Within the first kind of definitions authors divide the city into a set of subcomponents or urban functions 
(Smart City focus areas), which constitute a Smart City. Within the city the specific functions have to work 
in a sophisticated and forward-looking manner in order to make the whole city smart. Commonly 
mentioned focus areas are: People, Economy, Governance, Environment, Living, Mobility, Energy, Water or 
Healthcare. 

However, this way of defining introduces two issues: Firstly, many authors promote different sets of focus 
areas, which constitute a Smart City. Secondly, there is no unique set of focus areas relevant for every city 
since each city bears different characteristics and challenges. 

Hence, in order to draw a clearer image and help cities to identify the focus areas relevant for them the 
different definitions were analyzed. By ordering the authors into two categories, namely researchers from 
universities and from companies, it can be noted that the different author groups emphasize different 
Smart City focus areas (Figure 1). While researchers from universities mainly mention components 
constituting a city (e.g. Economy or People – upper left quadrant), researchers hired by companies tend to 
mainly mention specific functions or services brought to citizens by the city (e.g. Energy or Education – 
lower right quadrant).  

http://www.iotpeople.eu/
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Figure 1: Smart City focus areas by author type 

 

(2) Constitutive characteristics 

The second kind of definitions describes a Smart City through several key characteristics among which the 
following are mentioned most frequently: 

 Utilization of ICT 
 Measuring and responding to city activity through sensors and actuators 
 Involvement of citizens 
 Integration of different city systems to a system of systems 

What stands out among these characteristics is the role of ICT as an enabler of the other mentioned 
attributes of a Smart City: In order to measure a city’s operations through sensors, communication 
infrastructure has to be built to efficiently gather, manage, analyze the data and react to it. In order to 
gather the citizens’ opinions and merge their knowledge one has to use Social Media and Web 2.0 tools. 
Finally, in order to build a system of systems and enable subsystems to communicate with each other, ICT 
facilitates the communication. Therefore it seems as if ICT is a main driver and especially enabler of a Smart 
City. 

Hence, while the first type of definitions revealed a separation of focus areas into city services and 
components, the second kind of definitions claimed ICT to be the foundation of the city. 
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3. The Smart City Framework 

The following Smart City framework (Figure 2) consolidates all three insights gained above. It consists of 
two layers and one foundation: 

 

 
Figure 2: The Smart City framework 

The Operational Layer describes the different services provided by the city to the citizens. For example, the 
Smart Energy system provides electricity for cooking while the Smart Mobility system transports people 
from their homes to their workplace. As these systems are running every day and represent the current city 
operations the layer describes the quality of life for the citizens as well as the impact the systems have on 
the environment. Hence, the more intelligent these systems are set up the higher is the quality of life, the 
more resource efficient the systems work, the smarter the city is. 
 
The Organizational Layer comprises different actors and components working together within the Smart 
City to continuously improve the quality of life and the performance of different urban activities on the 
Operational Layer. The smooth interaction of focus areas on the Organizational Layer results in the 
development of smart services on the Operational Layer. This distinction is beneficial for the reason that 
there is a type of cause and consequence relationship between these layers. The smarter the components 
on the Organizational Layer are and the more progressively they interact and utilize each other the more 
probable are intelligent solutions on the Operational Layer. In contrast the Operational Layer immediately 
determines the quality of life for the citizens and the environmental impact of the city. Therefore one can 
argue that the Operational Layer is rather determining how smart a city is operating today or on the short-
term horizon. Whereas, the Organizational Layer is an indicator for the long-term smartness of a city, since 
a forward-looking and intelligent Organizational Layer will most probably develop smart operational 
systems for the future. 

Finally, ICT builds the foundation, since it extensively shapes most activities within a Smart City. ICT is 
deployed on the Organizational Layer (e-government, collaboration tools etc.) and on the Operational Layer 
(Smart Grid, home automation, e-healthcare etc.). Thereby, the new possibilities through ICT, leveraged 
through the two layers above, allow to rethink current processes and design new and innovative solutions 
for lasting problems. 
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4. Focus areas and adaptability 

Each of the layers bears other focus areas within this framework. On the Operational Layer the services like 
mobility, education or energy are situated. Which services are relevant heavily depends on the city in focus. 
Figure 3 shows an example Operational Layer for Copenhagen. 
 
On the Organizational Layer the most important components are Governance, the Economy and the 
People. As a city depends on the technology, skills and other resources of companies to develop and 
implement Smart City projects the Economy is an important actor. Smart People in the city are crucial for 
two reasons: Firstly, every smart initiative within the city originates in the skills, effort and motivation of 
people. Secondly, the citizens heavily influence the success of a project, since smart initiatives often require 
inhabitants to adapt their behavior. Finally, a Smart Governance aligns its strategy and projects with Smart 
City principles and efficiently involves the other stakeholders (Economy and People) into the decision-
making and implementation. Hence, while each of these focus areas can work smart on their own their 
interplay is also very crucial for the development of future Smart City solutions on the Operational Layer. 
 

 
Figure 3: The Smart City framework for Copenhagen 

 
The focus area Smart Living indicates that cities like Copenhagen have to guarantee that the basic living 
requirements (e.g. housing, nutrition or safety) are met in order to focus on forward looking Smart City 
initiatives, for instance the extension of the metro. However, this is valid for Copenhagen, but not 
necessarily for other cities. As a matter of fact, this framework is not cut in stone but can be adapted to 
each cities requirements and goals. In contrast to Copenhagen an Asian megacity might intensify the focus 
area Housing or Nutrition on the Operational Layer. Also the government might extensively utilize 
executive forces to ensure safety and adherence to the current legislation. This component could be added 
to the Organizational Layer. Beyond adapting to regional differences, the level of granularity could also be 
altered. Instead of looking at the whole city of Copenhagen, the framework could be adjusted to the 
finance department’s requirements, focusing on figures like the leverage ratio or the money market. 
 
Hence, the basic setup of the framework shows the main relationship between the different focus areas, 
the long-term Organizational Layer and the short-term Operational Layer. The adaptability of the 
framework ensures the relevance of the model for each city and allows stakeholders to apply this 
framework. 
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5. Application of the framework 

The separation of the Organizational and Operational Layer into a short- and a long-term horizon supports 
cities in the formulation of their strategy. Understanding this relationship is very crucial for cities as it helps 
them to efficiently start projects and distribute funds, knowing all the consequences. Based on the 
individual city’s requirements the municipality can decide whether some operational projects should bring 
quick results and improve the services and quality of life for citizens or an organizational initiative promotes 
fundamental Smart City structures. For example, the extension of the metro in Copenhagen is an 
operational project within Smart Mobility. The quality of life is immediately increased since people can 
travel more comfortable within the city. Besides, the municipality also runs a Smart City project within the 
government. The goal is to bring clarity into the complex department structure and unlock unknown 
synergies between different projects. This reflects an organizational initiative, since it improves the city 
governance and facilitates the development of operational Smart City initiatives in future. 
 
Further analyses could include a detailed cause-consequence diagram, describing the interactions between 
the different focus areas on the different layers. Furthermore, a geographical analysis identifying common 
set-ups of the Operational and the Organizational Layer for different regions can help cities to identify their 
key challenges on their way to become a Smart City. 
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Program 

Title: Workshop on Integrated Smart Society Projects  

Target group: People, companies and organizations engaged in Smart City, Cleantech or Smart Grid 

Time: Friday 20 September 10-16 

Place: Copenhagen Business School, Augustinus Salen, Solbjerg Plads 3 

Material that will be sent out before the workshop: An overview article defining the topics of the 

workshop 

Contact: Ivan Häuser, ih.itm@cbs.dk or ih@ivan-hauser.dk, mobile phone (+45) 40342496 

 

10:00 Registration and coffee 

10:30 Welcome by MEP Britta Thomsen and CBS 

10:40 Leif Bloch Rasmussen, CBS:  For consideration 

10:50 Suggestions for project ideas by Lise Nielson, Linie P, and Martin Brynskov, Aarhus 

University and Smart City Aarhus 

11:30 Work on the presented project ideas 

Talks and negotiations: Who might consider cooperating about these? 

12:30 Lunch 

13:15 Peter Keller-Larsen, Spirae:  How do we make Smart Grid, Smart Energy and Smart City 
investments attractive, creating relevant business cases for all players in the supply 
and value chain: end users, prosumers, aggregators / middlemen, net operators? 

13:45 Jan Bieser, CBS: Main findings in my Thesis about Smart City 

14:15 Coffee.  

14:45 About calls and applications by Chr. Holstein, Danish Agency for Science and Technology 

15:30 Questions about calls and procedures 

16:00 Wrap up 
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Peter Keller-Larsen Spirae Pkeller-larsen@spirae.com 
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