
Michael Dowling
Otthein Herzog

Editors

ICT as an Enabler for Intelligent  

City Development 

Perspectives from Germany and China



Legal Notice

Editors:

Prof. Dr. Michael Dowling
Universität Regensburg
93040 Regensburg
Michael.Dowling@wiwi.uni-regensburg.de

Prof. Dr. Otthein Herzog
Mobile, Wearable, and Intelligent Systems
TZI - Universitaet Bremen
Am Fallturm 1
28359 Bremen
herzog@tzi.de

Editor of Bookseries:
Münchner Kreis – Übernationale Vereinigung für Kommunikationsforschung e.V.
Tal 16
80331 München
www.muenchner-kreis.de
office@muenchner-kreis.de

Compilation:
Dipl.-Phys. Volker Gehrling
Münchner Kreis – Übernationale Vereinigung für Kommunikationsforschung e.V.
v.gehrling@muenchner-kreis.de

Print:
Knecht-Druck, München

ISBN 978-3-944837-04-8

This work is subject to copyright. All rights are reserved, whether the whole or part of the 
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, 
recitation, broadcasting, reproduction on microfilm or in any other way, and storage in data 
banks. Duplication of this publication or parts thereof is permitted only under the provision 
of the Münchner Kreis. Violations are liable to prosecution under the German Copyright 
Law.



3

Preface

The development of Intelligent Cities is a topic of interest to public policy makers,  
researchers, and businesses in both the developed and fast developing worlds. China has 
made Intelligent City development a national priority and has already developed a number of 
initiatives, not only in major cities such as Beijing and Shanghai, but in newly developing 
centers such as Wuxi and Ningbo. Information and Communications Technology are  
playing an essential role in these developments.

The Chinese Academy of Engineering, acatech – the German National Academy of Science 
and Engineering, and the Münchner Kreis have all been active in research and discussions 
concerning Intelligent City development. In a conference, these three organizations have 
brought  together academic and business experts to present and compare research, examples, 
and future visions both in China and Germany for the development of Intelligent Cities using 
information and communication technology as an enabler. The results of this conference are 
of interest to researchers, business practitioners, but also local, state, and national govern-
ment policy makers. This book contains the results of the conference.

The available book contains the lectures and the notes of the discussions. Sincere thanks are 
given to all referents and discussion participants for their input. 

Michael Dowling Otthein Herzog
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1 WELCOMING ADRESSES

Prof. Arnold Picot, University of Munich and Chairman, Münchner Kreis
Prof. Henning Kagermann, President, acatech, Berlin
Prof. Pan Yunhe, Executive Vice President, Chinese Academy of engineering, Beijing
Dr. Ronald Mertz,  Bavarian State Ministry for Economy, Infrastructure, Transport 

and Technology, Munich

Prof. Picot:
Let me cordially welcome all of you to our conference on ICT as an Enabler for Intelligent 
City Development: Perspectives from Germany and China. This conference has been planned 
and prepared by three organisations. First of all the Chinese Academy of Engineering, then 
acatech, the National Academy of Science and Engineering  
in Germany, and last, but I hope not least, Münchner Kreis as Supranational Association  
for Communication Research, based here in Munich. 
The Münchner Kreis, whose chairman I have the pleasure to be, is in charge of organising the 
venue of this conference here in Munich. It is for this reason that I take the floor first and 
extend to all our guests and participants a very warm and cordial welcome. Later on my 
colleagues on the podium will join me in welcoming you  in brief introductory remarks.
Let me especially welcome our guests from China who made it all the way from Eastern  
Asia to Western Europe, in particular and more precisely to Munich, Bavaria, to this  
beautiful city, to participate in this conference. And we are all looking forward to our 
discussions and exchanges of views. We are grateful that you, Prof. Pan, in your capacity  
as Executive Vice President of the Chinese Academy of Engineering are here and will 
address the audience later on in some greeting remarks and with your presentation.  
Together with your academy you have fruitfully supported and inspired this project.
I cannot unfortunately welcome every member of the large Chinese delegation in person but 
let me point out that scholars of important Chinese universities and scientific organisations 
are among us as well as - and this is of high importance for our topic today and tomorrow 
– representatives and specialists from major Chinese cities, namely from the city of Ningbo, 
the city of Wuhan and from the province of Seijan. It is our pleasure to have you with us.
It is also my pleasure to welcome the president of acatech, Prof. Kagermann, together  
with his staff and members from his Academy. He has effectively pushed the ideas of this 
event in cooperation with the board of Münchner Kreis, in particular with my board  
colleague and good friend Prof. Michael Dowling whom I extend a warm welcome as well. 
We are very grateful to all colleagues and friends from acatech and also to the members of 
Münchner Kreis, in particular to Prof. Dowling, for their thoughtful and thorough preparation 
of today’s and tomorrow’s event. This preparation not only included lots of emails, many 
meetings and telephone conferences but also travelling to China roughly a year ago.  
The programme of our conference in my view proves that the efforts of all three cooperating 
partner organisations have been successful. This is a very good basis not only for the  
discussions of this meeting but also for a promising condition and sign for future cooperation 
and exchange.
Ladies and gentlemen, all over the world we are seeing the rapid development and distribu-
tion of new information and communication technologies and media. These changes are 
permanently affecting societies, our lives and the global transfer of knowledge. They  
are also transforming our cities and metropolitan areas where right now more than half of  
the world’s population is living. 
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ICT is also a means to tackle and eventually overcome the great challenges that are being 
created by the urbanization of our world. New technical infrastructures, platforms and 
services open new avenues for information, communications, and also for the organisation  
of densely populated regions. The path to achieve this should be built upon critical but 
constructive future oriented analysis and expert discussion with exchange of experiences  
and knowledge. This goal should guide our presentations and discussions today and  
tomorrow and also the conversations around the formal events. 
The Chinese experiences, research results, and expectations regarding smart or intelligent 
cities are of course very valuable for us in Europe. China with its largest national population 
in the world and with its striving modern industries and infrastructures can serve in many 
senses as a sort of role model for other urbanised regions. 
On the other hand I hope that Germany and Europe might also be able to contribute to the 
prospects for intelligent cities based on technological and organisational abilities with 
complex systems and on long term experiences with running medium-sized settlements in  
an ever changing world. 
In this spirit, ladies and gentlemen, I wish our conference the best of success with  
stimulating results and recommendations as well as the build up of good and sustainable 
mutual relationships between these two important regions of our world. 
Let me now hand over to my colleague Prof. Kagermann for his introductory remarks. 

Prof. Kagermann:
Prof. Pan, Prof. Picot, Dr. Mertz, ladies and gentleman. There is the nice saying that  
’science is about discovery and knowledge whilst engineering is about problem solving and 
innovation’. I have used it to explain why many or most countries have an Academy of 
Engineering in addition to an Academy of Science. It is our ambition at acatech, Germany’s 
national academy of engineering, to be this voice at home here in Germany and abroad.
When we were founded in 2002 it was first about getting recognised in Germany. In the 
meantime we are a large network of about 400 engineers and well-known scientists working 
in close cooperation with representatives of different societal groups, many from business. 
We now have about 70 companies which have joined acatech.  It is typical for projects  
we are conducting always to have a mix of people from science, engineering and business 
because we are concerned about innovation. And innovations mean at the end of the  
day to convert research into products we can successfully bring to the market. 
We have also built relationships with other groups working in this area, for example  
the Association of German engineers and through Prof. Picot with the Münchner Kreis, 
which is why we are very happy to be here and to cooperate in this event. 
In 2012 we celebrated our 10th anniversary and we decided that it is time to strive for  
more recognition abroad.  Therefore, we intensified our cooperation with international 
institutions and we were very proud in particular that in May 2012 we were able to sign a 
memorandum of understanding with the Chinese Academy of Engineering. We have  
established many contacts since then and we have had several events and discussions. 
Recently, the president and a delegation of the Chinese Academy of Engineering came to  
see us in Berlin and we talked in great detail about Industry 4.0 and the challenges for  
the Chinese and as well for the German manufacturing sector to transform into the  
next generation of advanced manufacturing. 
I look forward to seeing what is going to happen in China and plan to visit China next  
year to learn what the Chinese Academy of Engineering is doing in this respect.
Today I think is another opportunity to strengthen this good cooperation. I am happy that  
we choose Munich because the headquarter of acatech is in Munich. We also have  
offices in Brussels and Berlin.  
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If you look at the activities we are conducting you can put them into three major areas.  
One is energy and climate sustainability where we have a large-scale, multi-academy energy 
research project going on which contributes to the scientific foundations of the German 
“Energiewende”, i.e. the transition to renewable energies. Another important area is  
technical education as we know that we have a shortage of more than 150.000 engineers in 
Germany. The third pillar of our activities is technologies, in particular Information and 
Communication technologies (ICT). ICT is a major topic because digitalisation is a key 
enabler for overcoming nearly all of the global challenges we are facing today. One example 
is healthcare: if you think about the aging population we share with our Chinese friends,  
the cost of the healthcare system and the topic of personalised medicine are of utmost 
importance, as is the topic of smart energy grids. These are all topics we are interested in.  
I have already mentioned smart production with Industry 4.0. 
Another megatrend that was mentioned by Prof. Picot is urbanisation. More and more  
people want to live in cities and not only to live but to work there as well. That is the reason 
that we have tackled the issue of urban production with Industry 4.0, so that people can  
work in an urban environment which gives them a better balance of work and life. 
This is a huge transformation which requires our attention. I would call it the reinvention  
of the system of a city, not only of urban production but also of urban mobility as well as 
secure infrastructures. Entirely new concepts of city managements are required. Take  
as an example smart buildings or smart spaces, which, by the way, are research topics of the 
European Institute of Technology (EIT). As acatech we have also addressed the right  
balance between protection against cybercrime and privacy early on. 
I would also like to mention one of our first publications about a project headed by  
Prof. Herzog called ’Intelligent objects’. Later we focused on Cyber-physical Systems and 
Industry 4.0. Now we are just finishing a work on cloud computing and have recently  
published recommendations on internet privacy. I mention this because from my experiences 
during these four years I can say that we needed more and more different groups involved  
in the various topics. In particular when we look at internet privacy it was surprising  
that we required scientist from five disciplines, ranging from social sciences to economics, 
 to tackle the relevant questions. We also involved several companies to find out about  
their ideas what could be a reasonable way in order to protect privacy but still get the best  
out of the important opportunities provided by the internet.  
Collaboration between disciplines, between societal groups but also between countries is 
very important because the internet is global, commerce is global.  We need coherent 
frameworks and reliable global policies. Therefore today’s event is a good example for this 
type of collaboration and I would like to thank the Chinese Academy of Engineering  
and Münchner Kreis for co-organizing this with us and hope we will have inspiring discus-
sions later on.  

Prof. Picot:
Thank you very much, Prof. Kagermann! It is now my pleasure to introduce to you  
Prof. Pan, the Executive Vice President of the Chinese Academy of Engineering and among 
other things he also was a president of the Sejong University from 1995 to 2006.  
He is also a well known specialist and researcher in the field of computer graphics and CAD. 
So, I think it is a pleasure and an honour to have you with us and we are looking forward  
to your introductory remarks and also later on to your presentation. Please, take the floor!

Prof. Pan Yunhe:
I greet the Chairman Prof. Arnold Picot, President Henning Kagermann and Dr. Ronald 
Mertz. Good morning, ladies and gentlemen. I am the present leader of the delegation of the 
Chinese Academy of Engineering to this conference in München. München is a world  
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famous city. It is said to combine great history and manufacturing capacity. In this city the 
elegant squares, the palace, the churches and the City hall which together with Siemens, 
BMW Headquarters, and The Munich University and Technical University of Munich present 
to the visitors the uniqueness of the city under the wisdom of the German people. 
I would like to thank the German Academy of Sciences and Engineering and the Münchner 
Kreis for your efforts to make this event possible. The development of intelligent city has 
driven global interests as it brings about revolutionary change to this city and to the manage-
ment modes as well as to the peoples way of working and living. All of this will drive the 
social development to a new high level. 
Today, China is at the booming period of the industry relation and open relation. In the next 
twenty years, China will continue to advance on the road of convergence in the industry 
relation, the information relation, and the open relation. On the road, building intelligent 
cities will be the direction and an intelligible choice of China’s open relation process which 
poses both a great challenge and opportunities to China. 
We find it very helpful for the Chinese people and the German people to make further 
exchanges in the cooperation research in the intelligent city development and to explore our 
successful development model. Now I would like to take this opportunity to wish the  
event a great success.   

Prof. Picot:
Thank you, Prof. Pan. Now you are going to listen to the welcoming words of Dr. Ronald 
Mertz. He is the head of the Department for Innovation, Research and Technology at  
the Bavarian Ministry for Economic Affairs, Infrastructure, Transport and Technology and 
he substitutes today his Minister Martin Zeil. Thank you very much for being with us.  
Please, Dr. Mertz!   

Dr. Mertz:
Dear Prof. Pan, dear Prof. Picot, dear Prof. Kagermann, ladies and gentlemen, a very  
warm welcome here in Munich! State Minister Martin Zeil very much regrets that he is 
unable to be with you in person today. However, our Chinese guests may be aware that  
we have Bavarian state elections the coming weekend and one week later Bundestag elections 
on the federal level. So, all the politicians are touring the state to convince their voters  
now and to gain their support. Minister Zeil has asked me to pass on a special welcome to the 
delegation of the Chinese Academy of Engineering and his personal greetings and best 
wishes to all of you.
We are very proud that the Chinese Academy of Engineering is holding this conference 
together with Münchner Kreis and acatech here in Munich. I think Munich has a lot to offer 
as a location for this conference. First of all the State of Bavaria is home to a strong ICT 
industry from global players like Siemens of course to medium sized enterprises. And the 
Bavarian industry is ready to offer smart solutions to the world markets, also in the area  
of ICT applications as an enabler for Intelligent City Development. Secondly, Bavaria can 
offer a strong research environment, and the Münchner Kreis has a long tradition as a 
visionary think tank for the future of ICT in industry and society.  
The Bavarian State Government is determined to offer the best possible framework condi-
tions to help our industry take advantage of the potential of future ICT solution. We are 
funding a competitive education system and cutting edge basic research. We are supporting 
applied research and development in collaborative projects between industry and research 
institutions. And we are fostering innovative companies especially in the ICT sector.  
We are also subsidising the extension of high speed internet connections into rural areas  
of Bavaria with 500 Million Euros within two years until 2014. 
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Finally our Ministry has presented a plan to support the further diffusion of ICT into the 
producing sector with 500 Million Euros over the next five years. We hope that our proposal 
called ’Digital Bavaria’ will receive funding from the next term government and within the 
next election period. We in the Ministry are convinced that information and communication 
technologies are changing the structure of the whole economy here in Bavaria and world-
wide. This will lead to entirely new value creating chains, production processes and new 
business models. 
Our goal is clear: we want to take advantage of the transformation process to reach a higher 
level of competitiveness for our industry here in Bavaria. ICT applications for Intelligent  
City Development will play a key role in future markets. We are grateful for the opportunity 
to share the visions of the Chinese delegation on Intelligent City Development. 
It might be of interest to you that the political discussion here in Bavaria is focussing very 
strongly and with great intensity on the digital divide between metropolitan areas and  
rural areas and how to overcome this digital divide. I think, of course politics has to do both, 
consider the development of smart cities and support the rural areas here in Bavaria. 
I would like to wish this conference every success and especially to our Chinese guests  
a pleasant stay here in Munich.     
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2 Keynote Speeches

2.1 Prof. Pan Yunhe, Chinese Academy of Engineering, Beijing
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2.2   Dr. Klaus Helmrich, Managing Board, Siemens AG, Munich

Talking about cities, talking about city management, talking about the gravity of a city is 
more than just an important topic. It is a movement in the world. It is a movement of many 
people to the city centres. In most of that we see a lot of challenges with regards to how to 
manage, how to organize, how to operate a city. Traditionally, cities were centres of arts, 
culture, trade, commerce and as well of science. Today, cities are more and more the centre  
of GDP growth and GDP development. In my function as Chief Technology Officer and Head 
of Siemens Corporate Technology I would like to cover in my presentation how we see the 
development, how we see the challenges and how we believe that ICT technology is a 
technology enabler to solve these problems.

Figure 1

When we look at the current situation, how would we like to describe the expression ’urban 
millennium’? – Because already in 2009 50 % of world population lived in cities (Fig.1). This  
was the first time in human history that we have this concentration. There is the expectation 
that in 2030 we will see an additional increase from 3.5 billion to 4.7 billion people. We  
come to the standpoint that the main drivers, the global GDP drivers are located in the cities. 
600 cities in the world stand for more than 51 % of GDP. 

By 2025 – and I will explain this in an additional slide – we will see an additional growth  
of cities by 40 % in the world, which means that the environment, the hunger of a city is 
enormous. So, 60 % of the drinking water is consumed by cities. 70 % of CO

2
 emissions are 

related to cities and 2/
3
 of electrification and electric energy are consumed by cities.  

So, cities are the gravity centres in the world.
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Figure 2

I will illustrate this with a picture (Fig. 2) of Jakarta and Delhi and the greater areas 
surround ing the cities: As you can see, Jakarta was home to 12 million people in 1975. Delhi 
had about four million inhabitants in 1972. Please, look at the landscape. In 1990, we see 17 
million people living in Greater Jakarta – and more than 10 million in Greater Delhi. In the  
year 2000, Greater Jakarta had 21 million inhabitants, Greater Delhi had 16 million. And 
until 2010, the population further increased to 28 million or 22 million respectively.  
Do you believe that this is one city? Do you believe that you can grow it, that you can  
control it like Munich? In don’t believe that. This is a complete different set-up. You need  
to organize a structure like that. 

I will make a comparison: I compare this structure with a company. If you as CEO run  
a company, and the company has a revenue of one million, compared to a company with  
100 million – the main difference is the organization structure and your IT system.  
The IT system provides you with the capability to be market leader in the one million area,  
or in the 100 million area. So, ICT is a key enabler for a company. I personally believe  
that ICT is the strongest enabler to run, to operate a city.
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Figure 3

Here are the facts (Fig. 3): 600 – and I am looking here for the GDP – Tier 1 and 1,400 Tier 2 
cities together stand for more than 60 % of GDP. On the right hand side we see this 100 %  
divided into developed economies and emerging economies. This is an interesting aspect. 
You see on the right hand side that in the future, in 2025, the expectation is that megacities 
with above 10 million inhabitants stand for 9 % of the growth. But more than 40 % of the 
growth will be generated by large, mid-sized and small mid-weight cities. So, there is an 
additional movement in cities, which we describe as mid-weight cities. Prof. Pan mentioned 
that within the next 15 years 200 million additional people will move from the rural world  
to the cities. You can also  compare this with a number from India that I have in mind  –  
in both cases the numbers are impressive: 30 people per minute are moving to a city in India, 
which means more than 15 million in one year. This is very comparable to your number  
in China.

Now, I want to compare this with the number inhabitants of Bavaria – which is 12.5 million. 
When you compare the movement from your rural areas to your cities, it is more or less  
equal to the entire population here in Bavaria. So, the solutions to run, to operate a state like 
Bavaria might be different as you run a megacity or an environment like yours in China. 
What I would also like to state out for the colleagues from Germany is that the picture, the 
necessity in China is completely different. 
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Figure 4

Here you see a picture (Fig. 4) about the consumption and the development of consumption  
of electricity. The picture clearly reflects how significant buildings are for a city with regards  
to energy consumption. It is an example of a Chinese city. We made this study. I will not 
name the city but it is an original number of a Chinese city. 40 % of the city’s energy  
consumption is related to buildings – residential and commercial buildings. The growth rates 
– you see these in the middle – are very similar in both the residential and commercial area. 
In average, the expectation is that we have a higher increase in the residential buildings  
of 13 % and of 10 % in the commercial ones. This shows that with the quality of life increa-
sing in the residential areas, the distribution of cooling, lighting, appliances, hot water  
and cooking increases as well.
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Figure 5

And this movement, the use of electricity, is going on (Fig. 5). There is also a need for how to 
optimize, to run a building in terms of efficiency. The movement is driven by more inhabi-
tants and higher quality of living standards.

Siemens did a study and called the approach ’picture of the future’. It is very similar to  
your ’requirements’, Prof. Pan, what a mayor in China is expecting to run a city. Looking at 
ICT there are a few fundamental elements you have to provide to be attractive as a city.  
You need energy, water, an optimized transportation and logistics system and you have to 
provide security and safety to the inhabitants. Otherwise, you will not be attractive for people 
to live and to work inside your environment. All other things are additional. You have to 
provide work and leisure. You have to bring culture —to run museums or opera houses, for 
instance. Thus, the four elements I mentioned before are the main pillars to run a city.  
To organize the whole is a clear technology oriented driven approach. ICT is for me the only 
way to organize it in a very efficient and ingenious way.  

The question is always – and we have this debate in many cities and regions: Who is finan-
cing the entire infrastructure, who is paying for all of this, and who is using, running and 
operating it in a very efficient way? These stakeholders will own this environment in the end.
Let me come to the importance of electricity. What can you do if you have a blackout in  
your city? Nothing. The elevator stops, is out of order. You cannot cook. You have no water. 
You have no access to any data, because the data centre is also breaking down. So, energy  
is the lifeblood of a city – and of the world as well. If we cannot provide a reliable energy 
system in a city, nothing will be working. You have chaos inside the city.
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Figure 6

You see here about the development of electricity that electricity is moving forward step  
by step over the years, over the centuries into the applications inside a city (Fig. 6). It started  
in the 18th century with the electrification of the street lights. Now we are running busses,  
coaches, subways, trains. I expect that we will see in a few months and years even more 
e-cars on the streets in China. Infrastructure providing additional energy is important to 
optimize your traffic flow and to reduce your CO

2
 emissions. This is also reality.
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Figure 7

Here are four pictures, which I would like to describe as reality in the world (Fig. 7). In some  
parts of the world you have an infrastructure which is really outdated. In some parts of the 
world you have these wonderful houses, especially in Germany, which are not nice.  
But it is very efficient that we have solar and wind. We have to integrate renewable energy 
into the grid system, into the energy system. Then we have capacity problems with blackouts 
for big areas in the world.  Then we have something that we call ”non-technical losses”. 
These are users of energy, electricity who don’t want to pay for it. This is a problem, and here 
is one example in Brazil. Brazil has 5.8 % losses per year, which is a damage of one billion 
Euros. If you are responsible for running this operation, you have a problem if you don’t have 
this money back to finance your infrastructure and facilities. This is reality. But the point is 
that we cannot break down everything. We have to use it and to extend it with modern 
technology – and make it more efficient than it is today.
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Figure 8

One solution that Mr. Pan mentioned as well is the smart grid solution (Fig. 8). But what do 
smart grids actually entail? Quite easy: Smart grids ensure balance between your demand 
and capacity, they optimize your way between the producer and the user, and they ensure 
complete transparency about your users. You mentioned your plans to develop Beijing with 
smart meters. So, this is only necessary to have transparency about what is going on. You 
need intelligent software, automation systems to control and to optimize your grid. It is a 
balance between generation, operation and the demand of your customers and users.  
To do this you need a control system. You need proven technology, and you have to be  
able to ride the best software in form of an application on a platform. The platform has to  
be open because you have to integrate all the other players into the platform. And the  
platform has to be based on standards. 
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Figure 9

In my next slides I will show what we understand by a collaboration platform (Fig. 9). It is 
mostly a closed platform only to control one thing, for example a water system or a grid 
system. Regardless of which platform we talk about, smart solutions ensure the functioning 
of the system. But therefore, you need intelligent IC technologies. Based on that transparency  
you get with new technology the ability to use data. Data is now available. So, technology is 
storage, processor, speed – everything is here, the connection is there. The question is  
what can you do with all that data?

We are talking about how data can help to optimize a process, but also about how data  
can help to formulate and create new business models? How can you make additional 
service? How can you provide additional offers to your clients, customers and people living 
in a city environment? What we expect – and that can also be seen on the picture of  
Jakarta and Delhi I showed you before – is that we are in an ongoing process. The process  
is that we are optimizing the power grid mostly in the world, in-feed, storage, technology, 
micro-grid. Here in Bavaria, Germany, we have a wonderful example we realized together 
with the Allgäuer Überlandwerke. We have established a complete system, where we  
have renewable energy, storage, and we connect e-cars. We have a complete overview about 
the situation and the current usage of energy. How energy is provided into the grid, how 
much energy is used. Everything is optimized in a very efficient way. This is not only  
a show case. These guys are trying to find a business model to export this ingenious imple-
mentation to other cities and communities in Germany and in Europe
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Figure 10

The next step will be a power grid and the integration of buildings (Fig. 10). I personally 
believe that – with regards to buildings in China as well as in the rest of the world – 
 especially commercial buildings are reflecting more and more efforts to be independent in 
energy generation and also in the resource management, water, water treatment. But we have  
to integrate into our entire power grid system, and we talk about nano-grids.
I will show you one example in my next slide. We call it “Seestadt” and do it in cooperation 
with the City of Vienna. We have multi-modal electricity systems, where we integrate  
water, energy and in the end the sewage water for the houses and the commercial buildings. 
I am very happy that I can show you this wonderful example, which is a similar approach  
to a city in China: Tianjin. Tianjin started this initiative to become one of the best managed 
ecosystems in China. Here we decided to build a lab in the city. We worked very closely 
together with the mayor and the city on ingenious solutions to be more efficient, more 
enviable and more independent. This is a great opportunity for the city of Tianjin as well  
as for Siemens. We are very happy that we got the opportunity and the invitation to  
do this together with Tianjin society and responsibility managers on the government side.
You see the same approach in Vienna. It is also targeting to be one of the outstanding  
cities in the world, and the mayor and the government of Vienna City decided to build up a 
complete new part of a city for 20.000 people. The idea is the integration of state analytics, 
the optimization, the balance between work and life in the city, to optimize user information 
and set up a completely new system by integrating all these wonderful things. Prof. Pan 
mentioned smart meters, internet and things like that to optimize the city and the  
way of living inside the city. The target of Vienna is to be the world-wide showcase for  
this kind of implementation. 

The necessity for running the city in a very efficient way is monitoring and controlling, 
integrate and facilitate, and analyze and optimize. The underlying trend is exactly what  
Mr. Pan mentioned in his presentation: the way of how to use the technology of the internet. 
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It is how we use the data we can provide and the domain know-how. It is about the digital 
shadow of a building, a street, a transportation system, and about how we optimize it  
in a collaboration platform to be more productive, efficient and reliable.  

Siemens provides one wonderful platform called Sieveillance (Fig. 11). Here we provide an 
entire approach for a monitor and control system to manage the invention forces of a city, the 
critical infrastructure like grids, like harbours, like airports, the corporate buildings and as 
well private buildings. Here is an ingenious platform to control and to monitor all the  
relevant elements, to provide the security of a city and to make sure that the inhabitants like 
to live in the city – in a very secure environment. 

Figure 11

The next step I see on the technology basis is that we will have more integrated platforms. 
Here is one example from Siemens about integrated mobility platforms. I really want to 
elaborate here in a very detailed way, because this technology concept provides on the one 
side the integration of several providers for public transportation, taxis, cars, bikes, subways, 
trains. On the other side unified ticketing, trip scheduling and an open platform where a  
user can use his mobile devices to ask about the best way from A to B. He wants to have the 
fastest, the cheapest or the nicest one. Or he wants to know the best restaurant within  
the next 500 metres, or what are the best and cheapest connections during the night.
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Figure 12

So, this is a platform, which manages the offers and is also open to bring additional  
value which is benefitting for the customer on these transportation apps, as we call it (Fig. 12). 
Based on these platforms – which we will see even more in the future – you need to  
coordinate who the owner of the IP rights is. You need to coordinate the flow of the money. 
You need to coordinate who is responsible for what. You need to coordinate the operation. 
You need to operate and to integrate different systems and different suppliers. 

This is my final slide (Fig. 13). We believe that the only way to organize big cities and using 
ICT technology is by having unified data models and communication standards. It is neces-
sary. It is a must to do it. Then we have to integrate all other stakeholders like power, water,  
traffic, transport, city administration and things like that. It is the only way to do it. I believe 
that this will be possible now because the technology is available and we have to integrate  
it in this way and have to talk to each other to make sure that we really need this data  
model and communication standards. Otherwise we will have single systems which are not 
connectivity based for other systems and we have to open up our structures so that we  
go for a city to manage and operate this technology in a very efficient way.
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Figure 13

To sum up my presentation (Fig. 14): It is a fact we cannot ignore. Cities are growing around 
the globe. Cities are also providing hope for many people in the world for a better living 
standard, to get a job. This is also the reason for the growing of cities. The impact of cities on 
energy consumption will grow – this is a fact. The demands, the hunger for electricity will 
also grow, which is ongoing with initiatives to attract industry as well. This is reflected in the 
GDP growth related to the city areas. We all together have to make sure that we keep in focus 
the CO

2
 development, that we use technologies which reduce CO

2
 emission. I think we have 

many good ideas and many proven technologies, which help to reduce the CO
2
 emissions. 
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Figure 14

Vertical IT for utilities is for me the backbone to operate, to run the infrastructure of a  
city in a very efficient way. IT security in a city is an essential part. Otherwise we will not be 
attractive compared to other cities in the world, and I believe that every mayor wants to 
attract the best people in the world to develop the city, the standards, culture, and science.  
It is necessary to attract excellent people. Siemens is not only ready and prepared, but also 
has a clear focus on how to support this direction. I am very glad that you will have the 
opportunity to see tomorrow afternoon our labs at Munich. I invite you to visit interesting 
research areas, and I am sure that you will be convinced after that presentation that there are 
some good ideas how to manage a city by using ICT technology. The next step might be that 
we will operate based on more collaboration platforms.  
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3 An overview on City Smart Grid in China

Prof. Yu Yixin, Tianjin University

My talk is an overview of City Smart Grid in China. The content includes two parts. 

“A Smart Grid will be characterized by two-way floor of electricity and information to 
create an automated and widely distributed energy delivery network. It incorporates into 
the grid the benefits of distributed computing and the communications to deliver real-time 
information and enable the near-instantaneous balance of supply and demand at the device 
level.”

 This is the character of smart grid. I think this is the best definition of smart grid.

Part one is the needs and the requirements on city smart grids in China. I will introduce 
investigations on the needs and the requirements of city smart grids in China, which  
are based on statistics of the current operation states of primary power distribution grids of 
40 large and middle sized cities, and finished by CAE and the Tianjin University. 

It includes the following 5 parts: 

1. Investigations on the practical distribution asset utilization
2. Investigations on the simultaneity factor
3. Investigations on the load compositions and characteristics
4. Investigations on reliabilities in urban areas
5. Investigations on distributed generations

Investigations were made on the practical distribution asset utilization in 40 cities. Two facts 
can be summarized from these investigations. The picture here shows the annual average 
utilization rates of major 10 kV equipments in 40 cities. The results show that the annual 
average utilization rates of the 10 kV feeders in 26 cities, which accounts for 72.5% of the  
40 cities, is between 10% and 30%. The annual average utilization rates of 10 kV distribution 
transformers in 39 cities, which accounts for 97.5% of the 40 cities, is between 10% and 30%.
The results are summarized as Fact 1 (Figure 1). 
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Figure 1

Fact 1: The annual average utilization rates of the 10kV feeders and 10 kV distribution 
transformers are much lower (even lower than in the United States, Grid 2030).

Result 2 is that at the city peak load time, the average load rates of 10 kV feeders in  
36 cities are below 50 % and in 22 cities they are below 40%. And at the city peak load time, 
the average load rates of 10 kV distribution transformer in 38 cities are below 50 % and  
in 31 cities below 40 %. From Result 2 we have the Fact 2 (Figure 2). 

Figure 2
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Fact 2: At city peak load time the city average utilization rates of 10 kV feeders and 10 kV 
distribution transformers are very low. 

Figure 3

The second investigations are investigations on the simultaneity factor. The results are  
shown in figure 3. Result 3 is that the average simultaneity factor along all feeders connected 
to one substation is about 0.57. From Result 3, we can summarize Fact 3: The probability  
of simultaneity occurring of maximum load along two or more feeders, which have  
mutual connections, is not very high, such that they have potential supporting capacities  
of power flow with each other at peak load. 
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Figure 4

Facts 1–3 show that there exist the following potential needs and requirements for increasing 
the asset utilization rates (Figure 4). The first is expanding and upgrading infrastructure  
to have flexible distribution grid topologies and communications to assure cyber security and 
resilience. The second is implementing functions of self healing and operation optimization 
based on intelligent distributed control system architecture.

Figure 5
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The 3rd investigation is on the load composition and characteristics. Result 4: This figure 
(Figure 5) and Tables 1 and 2 (Figure 6) show the investigation results on load composition 
and their characteristic. In Table 1, we see the load characteristics of some cities in the 
investigations. Table 2 is the load constitution of some cities in 2008 in China.

Figure 6

The results are Fact 4 (Figure 7): The tertiary industry and the residential loads have  
enough potentials as shiftable load (grid friendly users) to help reducing the peak-valley load 
difference of power system.

Figure 7
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Note that: Via prompting demand response, grid friendly appliances such as heating, air 
conditioning, hot water, and refrigerator and so on will shaft their demand, such that the big 
differences between peak and the valley of the daily load curves can be reduced.

Figure 8

Fact 4 shows that there exist the following potential needs and requirements for active 
interactions between utilities and customers (Figure 8). We have to develop a mature, robust 
and well-integrated wholesale market and implement a device metering structure with 
developing smart tools and technologies to utilize demand response, the demand of load 
control and the electricity efficiency. 
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Figure 9

The 4th investigation is about reliabilities and three facts can be summarized (Figure 9).  
So, the investigation of the reliabilities shows the following. 
Result 5: During the past years, the average annual outage time at end-users of urban in 
China were much longer that 1 hour and even longer than several hours. While the average 
annual outage time of urban and rural users was less than 80 minutes in the United States, 
40–70 minutes in European countries and less than several minutes in Hong Kong,  
Tokyo and Singapore. Form Result 5 we have Fact 5: although the distribution systems  
in China are with quite large capacity margins the power interrupt time at end-user  
are much longer than that in the developed countries and regions. 

Figure 10
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Result 6 (Figure 10): The 10 kV and lower voltage distribution networks are impacting  
urban consumer’s reliability with more than 70 to 80 % contribution in customer hour loss. 
From these results, we have Fact 6: the city distribution network failures are the main  
factor of the causes of outage. 

Figure 11

Result 7 (Figure 11): According to statistics of power supply of 364 cities in 2007,  
the pre-arranged outage accounts for 78 % of total outage time. From Result 7 we get Fact 7.
Fact 7: In many cities, pre-arranged outage has great effects on power supply reliability.

Figure 12
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Facts 5–7 show that there exist the following additional potential needs and requirements  
for improving reliability (Figure 12). The first is to have flexible grid topology and communi-
cation. The second is to have DFSM coordinated advanced distribution automation.  
The third is to have reliable distributed generation. 

Figure 13

The fifth investigation is on integrating distributed generation (Figure 13). The investigations 
on integrating distributed generation show the following: 

 v   The costs of solar and wind power distribution generation are starting to be acceptable 
for residential in China. The theoretical payback period of the capital cost reduced to 
around 7-10 years. 

 v   There exist ‘plug and play’ practices in some urban areas. Since right now the total 
amount of solar and wind power distributed generation is very small and has almost no 
impacts on frequency. However, utilities may need to improve distribution grid and the 
wire and voltage control (?). 

 v   Our investigations also showed that even smart micro-grids is a perfect version of city 
smart grid. But for most of the renewable distributed generation the scheme of active 
distribution grids is preferable since the prices of the energy storage devices are too 
high up to now. 
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Figure 14

On the left hand side you see Micro-Grids (Figure 14) and on the right hand side active  
power distribution grid. The additional potential needs and requirements on research and 
development for integrating distributed generation are as follows (Figure 15 and 16):  
First we have to develop standards and a protocol for the equipment performance,  
communication interoperability, distributed generator, interconnection distribution grid 
expansion as well as collecting and managing distribution operations data. Second, we have 
to develop models, algorithms and tools to optimize smart grid capabilities for system 
planning and operations in the presence of high uncertainty (higher penetration of variable 
output).
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Figure 15

To sum up the above mentioned investigations, we made the following conclusions: 
To increase the asset utilization rates, the electricity efficiency, and the reliability of city 
power grids as well as to integrate the increasing amount of the distributed variable  
output of renewable resources, city smart grids are needed in China with satisfying the  
above mentioned requirements.

Figure 16
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I now come to Part II of my presentation: considerations and implementations on  
city smart grid in China (Figure 17). While many interests and efforts on advanced trans-
mission operations have been taken, other smart grids components such as advanced  
metering infrastructure, advanced distribution operations, and advanced asset management 
are emphasized as well in China.

Figure 17

The following table shows the investments of pilot projects related to city smart grids  
since 2009 given by the state grid company in China (Figure 18). This company supplies  
80 % of the electrical power in China.
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Figure 18

This table shows the pilot projects of the state grid company of China related to city  
smart grid since 2009 (Figure 18). The first column is the field that includes distribution, 
consumption, dispatching, ICT and smart demo. The second column shows the project such 
as distribution automation, integration of distributed PV, and micro-grid operation and 
control, and advanced metering infrastructure. The last column shows the investments made 
in billion Yuan. For example, since 2009, 2.04 billion Yuan have been put up for distribution.
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Figure 19

In 2012, the state grid company have promoted 16 mature pilot projects as follows for  
steadily constructing smart grid in China (Figure 19). They have now, e.g., 0.12 billion 
meters and it is also planned to install “smart meters” for all residential since utilities have 
gained the benefits of preventing electricity being stolen. The studies of advanced  
metering infrastructure data based analyses and applications are promoted.

Figure 20
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The second point concerns the investment planning of the State Grid Company of China 
(Figure 20). From 2011 to 2015, the total investment from the state grid company in  
China will be 286.11 billion Yuan for smartness of generation, transmission, substation, 
distribution, utilization and smarter scheduling control technology. 30 % of the total  
investment will be given to power consumption and is mainly used for constructing infra-
structures of electrical measurement data acquisition system (mainly for master stations, 
channels of communication without fibres to homes and acquisition devices). Up to 2014,  
100 % region will be covered. And the 30% of the total investment will be also used for the 
construction of charging point of a.c. electricity vehicles. 

Figure 21

It will deliver the last mile common communication infrastructure supporting  
(Figures 21 and 22). Both the city smart grid as a whole and its communication system will 
act as mobility of ICT.



56 57

Figure 22

Here are our conclusions: City smart grid has been proposed in China to address those 
challenges that the existing electric grid is facing, such as increasing distributed renewable 
energy generation access, low asset utilization and low energy efficiency, a growing  
demand and reliance on digital applications. Both the city smart grid and its communication 
system will act as mobility of an intelligent city. The government and utilities have paid  
more attention to implement city smart grid. However, the emergent issues are to develop 
advanced markets and to realize the flexible ‘plug and play’. 
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4 Smart Grids for Smart Regions

Prof. Sebastian Lehnhoff, OFFIS – Institute for Information Technology, Oldenburg

First of all you might notice that I dropped a little bit of “hybrid energy” in the title, which 
allows me to present the work we have done within the acatech project group ‘Hybrid Energy 
Networks’ late last year and wrap this up. So, my presentation is two-fold. I will present the 
main outcomes, the modelling and the framework we build and set up in that project group. 
Then I will give you a little bit of an outlook of what we are doing in our OFFIS institute with 
that framework. Giving you a practical approach to the lengthy papers you would otherwise 
have to read and ask yourself about its purpose. 

Figure 1

As Mr. Herzog already said, I had the pleasure of coordinating the acatech project group 
‘Hybrid Energy Grids’ last year. Basically, the main challenge when we look at energy supply 
systems in the context of smart grids, smart cities, smart regions is the decoupling of  
demand and supply (Figure 1). Due to the volatile generation in such a system we don’t 
necessarily generate the power when we need it, for instance when the sun is shining or the 
wind is blowing and not even necessarily where we need it. This increases, the need for 
storage and transportation. One solution of course is to build up storage and transportation 
systems and expand our transmission systems. The other way of course is to look at how  
to flexibilize the demand or the generation side.

We are looking at smart grids for a while now and focussing on the potentials of flexibilizing 
the demand side, how to shift the duty cycles of certain appliances within the industrial 
sector or the residential sector and aligning it more properly with the generation intervals. 
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But the question is: can we extend this further to other energy-domains? This is what we call 
the multi-domain hybrid energy systems. This morning we heard the term multi-modal 
systems as Siemens is calling it. We want to look at how we are able to couple infrastructures 
to processes of e.g. power systems and gas systems, gas and heat systems and might even 
take into account the transportation system as a sector, as a domain for intelligently coupling 
those processes in order to decrease the need for storage and transportation.

Late last year acatech founded the project group “Hybrid Energy Grids” directed by the 
acatech member Prof. Hans-Jürgen Appelrath with representatives from industry,  
government as well as research and development. We specifically wanted to look at the 
ICT-challenges connected with such a hybrid grid. This is related to a extensive study acatech 
has published, called ‘Future Energy Grids’. Herein, a regulation framework ‘Migration 
paths’ have been identified to assess the complexity of the system but at the same time  
show the paths – the migration paths – in order to make technology decisions on the basis  
of targeted business and use cases. 

The question was: can we – to a certain extend – use that methodology and extend this to 
further energy domains? How do we assess the complexity? What we first did is we came up 
with model, which is based on the energy value chain. You see the classic generation con-
sumption storage value chain. How can we assess the complexity of what we want to do? 
In this depiction of the value chain, we want to achieve the balance of demand and supply as 
soon as possible. So, starting from a generation point of view we want follow that path and 
meet the balancing of the power supply and demand. How can we do this? Demand side 
management, virtual power plants, grouping small generation units into larger and more 
flexible generation unit or capacity. We have the possibility of integrating storage capacities. 
We have all those smart grid means and methods in order to decrease or shorten the way 
along that path/chain, starting from the lower point of generation untill we have a balanced 
system.
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Figure 2

Of course then most of the time – and especially in Germany during high-wind periods –  
we have to curtail our generation because we do not meet and balance our demand of supply 
appropriately. What can we do? In Germany, there are several experimental power-to-gas-
sites and so the question was (Figure 2): can we use this to connect the power system to the 
gas sector? Within this very basic example what we have here on the right hand side is the 
gas value chain. Similarly, in here we can flexibilize the gas demand side. We may virtually 
couple storages into more flexible gas storage systems. Of course we can go from one  
domain to the other domain through chemical processes. So, we have the gas generation 
through methanization i.e. we can produce hydrogen from electrolysis and use this to  
synthesize methane. Thus, we don’t have to stay in side of the circle; we can connect the 
cycle down there through conversion processes. We can use the gas combined cycle or 
combined heat and power plants to close that circle.
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Figure 3

However, what is more interesting than those highly inefficient chemical processes to connect 
those two domains is what we call ‘hybrid coupling processes’, mainly through flexible 
industrial or residential processes that allow us to switch from one energy source to another 
(Figure 3). We looked at thermal industrial processes, melting processes, metal refinery 
processes. Here it is possible to go from an induction heater to a gas heater, so switch from 
energy to gas consumption. In doing this, we decrease the demand of the power system and 
increase the demand of the gas system, which is basically – if you balance it out – a conver-
sion process on its own. 
 
We can find the same thing in the gas system. That was our very first model and a way to 
assess how can we measure this. And of course we have transportation losses along the way 
that we somehow have to factor in. 
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Figure 4

If we now want to incorporate heat and mobility there is of course more than one circle.  
Of course you could build this up and have a multi-dimensional circle (Figure 4). But I don’t 
know how that would look like. I brought here three more circles connecting the power  
to the heat system, the gas to the heat system and so on. 
 
Just to give you an impression of how the complexity of this system increases when you  
start form the smart grid where you have your power processes, your consumption processes 
and try to shift them. Now you have flexibilities – degrees of freedom – going from one 
system to the other one. If we look at three domains we have of course three degrees of 
flexibility, with four domains we already get six degrees of freedom and so on. This grows 
over linearly. If we look at multidimensional processes and if we do not connect only two 
domains through one coupling process, our problem explodes and gets even more compli-
cated. But I want to spare you the details.  
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Figure 5

There is a problem in in handling the complexity of the model itself (Figure 5). But we don’t 
just want to model the system we actually want to optimize the system. This morning we 
heard about operational optimisation but the problem has also a design perspective. First we 
have to ask ourselves how to assess those process couplings at certain periods of time, at 
certain places in our environment. We have to take that complexity into account even further. 
If we look at it this way not every process coupling is available at every place. Everywhere 
that a gas infrastructure system comes near to my power system doesn’t mean that there 
really is a proper degree of freedom for connecting those two systems. But if we look very 
carefully maybe there are those thermal industry processes? Or perhaps I have flexible/
hybrid gas compressor stations that can be driven by power or gas and allow me to use those? 
We require automatic solutions for determining where and when to couple processes and 
domains. 
When we look at the optimization challenges – we have the design challenges of course – 
where do the existing systems support those process couplings? What is the biggest poten-
tial? Then of course I have the operational challenges meaning I have to assess very closely 
the conversion processes that are already running. And if I have industrial processes I have to 
assess the flexibility I have connected with a certain industrial process because there has to 
guaranteed a certain goodness for the industrial process. There has to be product that is 
probably produced with that process. I cannot simply interrupt that process. I have to assess 
very closely and product specifically what is my flexibility at hand. 
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Figure 6

Now I have the time and especially the flexibilization for which I have come up with a  
model to decide when to flexibilize, when to do what operation within this power to gas/to 
heat/to mobility/to whatever possibly again connected to the power domain process chain. 
I already mentioned the future energy grid study. There have been identified several  
scenarios. This can go in a good way and can work well. But there are also many scenarios 
where this can take a very bad turn and in the future energy grid study this has been termed 
the complexity trap. When trying to get a grip or to handle such a complex system you  
have to come up with a model. You have to be able to compare different use cases, assess 
business models being able even to map this down to the requirements for your automation 
system, for standardisation and so on. The threat is if you don’t do that we get fragmented, 
single purpose, very inhomogeneous ICT solutions and ultimately in such a systems you 
possibly don’t consider certain flexibilization options at all because with the models  
you have you don’t see the benefit.

A good model is what you need to assess the business cases, to come up with a solid  
assessment of the requirements of your automation system. We have something like this 
already in the smart grid sector. This is a picture of the smart grid architecture model  
(Figure 6). I won’t bother you with any details. This is just to wrap up what it can do. It is 
able to use formalized use cases from the smart grid domain e.g. those demand side manage-
ment I told you earlier about and map this through a formalization onto that model.  
Then you are able to drill down to the single processes and derive your non-functional 
requirements and basically telling you how efficient, how valuable and – bottom line – how 
costly your ICT, your automation system must be to support a certain use case. Than you  
can ask yourself if your business model is able to generate that much revenue to finance the 
use case you had in mind. 
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And most of the times this is not the case. But you can use this to overlap and combine 
certain use cases and then you can find combinations of use cases where suddenly you don’t 
have to build up an ICT infrastructure for each use case but can use for the second use  
case probably 80% of what you have already in the field. And that makes it beneficial and 
suddenly the business case flies.

Figure 7

It helps you designing an adequate ICT infrastructure and this is basically what we now  
want to look at and try to come up with as a solution for the next problem, the even more 
complex hybrid energy system. It helps you to develop appropriate tools. Of course we need 
security tools and methods to assess the need for security concepts connected or needed, 
required for certain use cases. 

When we looked within the acatech project group at these models it became clear very  
early that we basically cannot use the architecture models we have in smart grids for the use 
in hybrid energy systems because you can already see that basically the bottom level is a  
fine grained representation of the power system. But there is no heating system. There is no 
transportation. There is no gas system. So, of course we can come up with a higher  
dimensional representation of this model. But in my opinion this is complex enough. So, first 
we have to come up with a more coarse regulation framework to give us the answers we need.
That was basically the task we addressed in the acatech project group. First of all we wanted 
to identify relevant domains. I already mentioned gas, heat, transportations. But of course we 
talked with people that said, you have to look at water systems, at chemical product systems 
and other infrastructure-based systems to incorporate these. Of course they are right. But for 
the purpose of our regulation framework we had clear categories we want to look at. We 
demand storage and transportation capacities from a domain we want to incorporate in our 
framework. We want to have a comprehensive area-wide infrastructure and of course we 
need decentralized bi-directional access to that infrastructure. 
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Next we looked at what are the infrastructures, the energy networks we have in Germany 
ordered by total end-user consumption. There at the top is the mineral oil network  
and infrastructure. When we applied the categories it became clear pretty early that for the 
purpose of the hybrid energy grid the project group has to focus on the bottom three  
energy domains.

Figure 8

Long things short. What we came up with is a regulation framework where we looked at the 
conversion processes, the efficiency of conversion processes, the approximate costs of 
conversion processes and of course transmission and storage costs and efficiencies within 
each domain (Figure 8). There is of course a drawback because we didn’t want to include all 
those highly experimental lab technologies that are all out there. For being taken into 
account, we needed at least one experimental site where that technology is being assessed 
and we can derive hard facts in terms of costs and efficiency from that. Thus, not every 
technology is in there and the cost matrix is somewhat thinly spread. We have this ‘high, 
medium and low’ cost categorisation in here. But now we can for example look at it and see 
what are the transportation costs in the power domain. If you want to assess a use case where 
you have this process conversion from the power to the gas domain and want to transport 
something within the gas domain then maybe couple it back to the heat system, you can come 
up with efficiency assessments, cost assessments that allow you to identify promising 
business and use cases. 
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Figure 9

The aim is of course to identify nice efficient use cases that may overlap and come up  
with a common ICT architecture that if we have 3 or 4 use cases demanding that architecture 
is a business case that generates enough revenue to meet the investments and the ICT costs 
(Figure 9). This is a power-to-gas-to-heat example where we come up with an efficiency of 
44.1%. What is very nice in the gas-domain is that we have long term storage opportunities 
in there. This is very efficient in the gas sector. And now we have a use case connecting the 
efficiencies and the costs from that regulation framework to a concrete use case.
 
So far we only looked at those three energy domains. What about the other energy sectors  
or domains? What about the mobility, public transportation, the virtual coupling processes 
(already mentioned) that are obviously not part of that regulation framework? All the  
conversion processes are in a sense chemical conversion processes where we talk about 
power-to-heat, power-to-gas etc. We don’t have the industrial flexible virtual coupling  
processes in there, neither. 

What about those multi-valent coupling processes, e.g. the data centres or other more  
interesting smart city concepts? Those have to be integrated here somewhere. We have ideas 
how to do that. But what we did here is only this three domain regulation framework, yet, 
that allowed us to do that. 
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Figure 10

One word on the mobility sector (Figure 10)! Of course if according to the categorization  
looking at the mobility domain we have a wide area infrastructure offering bi-directional 
access. With transportation and storage capacities as required categories for identifying 
adequate domains within that model we have problems trying to map that onto the mobility, 
the transportation sector. We don’t actually see transportation and storage as a viable or 
efficient use case for the mobility sector. On the other side, if we look at automotive gas as  
a means of generating energy for the mobility sector we have our fuel stations, which are 
very efficient and highly flexible process coupling stations between my power system and my 
gas system. If I look at it, I have a very tightly knitted charging point refuelling station 
network. Already today, I have timely differentiable dynamic pricing of fuels. And we are 
also very suggestive to those signals I get send by my fuelling stations and prefer to  
refuel my car when the price is low. This is something that is already very flexible. 

Additionally, I have a very dense network of these stations. So, we identified the mobility 
sector not as a degree of flexibility for transportation or transmission in storage but as a very 
highly flexibly coupling process for one of those virtual coupling processes. 
Just this one wrap up slide before I have two more slides from our current work at the  
OFFIS institute. 
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Figure 11

Of course we published this in a working paper (you will find the web address here)  
(Figure 11). This is obviously only interesting for the German speaking part of the auditory. 
We translated this and even went a little bit further when assessing certain use cases in  
that second reference here. So, this is basically to a large extend a translation of that study  
on hybrid energy system use cases. If our Chinese guests are interested in that I may  
refer them to the second reference here. 
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Figure 12

Now I changed the slide master for my second slides because I am changing my hat and I am 
representing the scientific director of the OFFIS energy division. We want to look at the 
multi-valent process coupling I talked about earlier (Figure 12). We have a group of resear-
chers looking at the flexibilization and the flexibility potential of data centres as multi-valent 
process couplers in future smart cities, basically if you look at the data centre you have the 
most efficient radiator heating system in the world. You don’t generate any kinetic energy. 
What you do is you produce heat. And then you have to address the challenge of getting 
cooling that very hot radiator very efficiently. So, we have very efficient heaters with their 
own cooling systems. That still generates a lot of waste heat. We have very high capacity  
grid connection points because usually those data centres are designed to meet the energy 
consumption or the energy requirements in the next couple of years. And we know  
by Moore’s Law the energy consumption increases exponentially and so they are actually 
designed for getting and delivering that energy to their clusters, to their servers for the  
near future. 

Of course a very easy and basic concept is then connecting this to a municipal heat  
consumption system and closing the gap using the waste heat to meet your heat demand in 
your smart city and then of course decreasing the need for gas on the right hand side here. 
We didn’t actually only produce those power point slides. We have very fine grained  
models for the flexibility of these data centres. So, what we did next is we took a look at our 
surroundings. We are based in Oldenburg, which is roughly a couple of 100 kilometres to  
the north-west of here. We looked where do we have similar data centres that could be part of 
our scheme here? We have a data centre there, which is as I specified a very efficient heating 
system consuming a lot of power, generating a lot of heat and of course generating a lot of 
cold to cool those systems. We extended the scope and looked even further. We found out that 
we have a gas expansion site directly next to the data centre. Gas expansions sites are very 
nice because they produce excess cold. Now we have those very highly automated, very 
flexible systems next to each other. 
 



70 71

We extended the scope even further and found a very high capacity, very high automated 
industry over there, which is an animal feed drying company. It is a ridiculously high amount 
of energy that is consumed there for drying animal feed. It is very nice to forecast. They have 
certain duty cycles. Once they run they have to keep running. They have several heat levels, 
which they have to reach in order to get their process running. By the way those diagrams are 
so called Sankey-diagrams. The width of each arrow is proportional to the amount of energy 
that is consumed there. Usually you use it to visualize process chains with the in-between 
processors and the sequences. This is a very condensed version to get the main points on this 
one slide here.

Figure 13

Next we extended the scope again and said: oh, we have a sewage plant there! Of course  
it needs electrical power, using the waste water heat to a certain extent, generating gas  
(Figure 13). It even has a combined heat and power plant on site that generates electric power 
and of course again we have a lot of waste heat directly next to an industrial consumer  
that needs a lot of heat, that uses basically all the energy being it gas, being it electric power 
to generate that heat. 

Looking even further we have large PV installations and then we have the waste water 
channel. Waste water recuperation is very popular in Oldenburg. We have several experi-
mental sites where we recuperate through connected heat pumps the waste water heat for  
residual or housing heating systems. This is something that can also be utilized here.
So basically we have 1 km² of very highly automated very flexible processes that can easily 
be connected. Of course they have the problem of the Hunte river here that is kind of land-
mark barrier cutting my otherwise very nice to work with 1 km² site in half. But as you see 
we have at least the waste water piping crossing the Hunte river and of course we have 
electrical transmission lines over the Hunter river as well.
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What we are currently doing at the OFFIS Institute is modelling, assessing all those  
processes, getting all the data of the in-between processes, modelling the flexibility and now 
coming up with an optimization system allowing me to look at this 1 km² tile at a certain 
point in time and identifying what would be the best process coupling combination of those 
four, five processes I have on this very combined condensed area and then do what we did 
with the smart grid architectural model: coming up with an assessment for the requirements, 
for the ICT automation system to perform a feasibility assessment for such an automation 
system. We already learnt that if you take two or three use cases and combine them effici-
ently you get a valid business case. We are very eager and optimistic that this will be possible 
here. Unfortunately, I cannot tell you more about this because this is work in progress. But 
this is very feasible and we are convinced that if you use this mapping on other very similar 
areas you can find those degrees of freedom, those sweet spots for hybridization all over  
the country. 
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5 Service Platforms for Applications in Smart Cities

Prof. Chen Junliang, Beijing University of Posts and Telecommunications

It is my honour to make a presentation to you. The title is ‘Service Platform and Applications 
in Smart Cities’. This is the outline of my presentation. The first part of the presentation  
has already been discussed in the morning session, especially in Prof. Pan’s keynote speech. 
So, I will skip this part directly.

Figure 1

I will go directly to the system architecture of smart cities (Figure 1). From our view point, 
the basic layer of the smart cities should be various kinds of sensors, sensor networks.  
Above that is the network layer, which communicates all kinds of sensor networks together 
and sends them to the necessary or predefined places. The final use of this information  
is to apply all this information to different kinds of usage, e.g., to agriculture, to the safety  
of the city, to the intelligent transportation, to logistics and so on. But from our view  
point, between the practical application and the network layer, there should be a platform 
layer. The role of the platform layer is some kind of middleware which plays a key role to do 
all the application because from my point of view most of the applications are software.  
How to design this software efficiently and in a unified way, this is the key point of the 
platform layer. This is what I have said before. In the smart cities service platform developed 
in our university I will describe to you later on. 
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Figure 2

This is the overall plan of the smart city service platform of our university (Figure 2). The 
basic layer is all kinds of sensors or sensor networks and above it, as I said, is a network 
layer. And in the other upper layer it is all kinds of applications. The concrete service layer, 
we propose, is a service execution platform as the centre of the service platform, and we  
have two support tools. One is a service development platform, the other is a resource 
management platform because for all kinds of software you have to design the whole system 
according to the requirements of the software and the resources you use. So, the service 
development platform is used to implement the service requirements. And the other is a total 
solution for the resource description. 

After that we can execute in the execution platform. By the way, between the service  
development platform and the execution platform, we just directly move the code to the 
execution platform. Between them no high level language will be used. 

The basic idea of our service platforms is that the ordinary service development platform is 
based on so called SOA paradigm. This is a usual software development paradigm. But we 
think that this paradigm is not enough because right now for the smart city, or even internet 
of things, there are a huge number of sensors, and there are large numbers of processes 
running concurrently and at the same time there are complex relationships among these 
concurrently running processes. 
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Figure 3

So, only SOA is not enough. We propose a platform with both kinds of basic ideas. First is 
SOA, the second one is EDA. That is the event-driven architecture. We combined this 
together to use what we call EDSOA (Figure 3). This is the basic principle of our service 
platform. Why do we use EDA? Because of the asynchronous interaction among processes 
and also to make the dynamic collaboration between processes and various kinds of  
resources. We can do it on real time and we use efficient concurrence. Combining these  
two principles together is the basic idea of the platform we proposed.

This is the EDSOA based smart cities service platform. At the lower layer are the varables  
of the sensing system. The above layer different kinds of tools e.g. mashup is commonly  
used in the service commuting discipline, also workflow service system and BPEL-based 
orchestration system. The BPEL system is used to describe a single process. It is very useful. 
Also different kinds of data systems and report system etc. Through these tools and the 
resources at the lower level and the middle part is our service platform. 

This is the execution platform for the whole services. I will later talk about this in detail. 
Our EDSOA based service department is based on two major steps. First, the relationship 
analysis of the requirements. For example, you have a huge number of sensors and you  
have a lot of processes, and there are very complex relationships among these processes. We 
propose a systematic approach to decompose all these complex factors. Through this 
approach we can finally get two things. First, a series of individual processes and second, an 
event table which describes the complex relationships among these processes. From this 
decomposition, we can get single processes and we can use our single SOA service develop-
ment tools to process the single process problems.
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Figure 4

And another way we have to describe different kinds of resources (Figure 4). As you know 
an ordinary way to design the software is to use the resource directory. In practise, there are 
a lot of different kinds of resources and then it is of these all kinds of resources we can 
analyse into categories. Each category has something in common. We try to do a research 
management framework according to their usage and according to their main purposes.  
After we have a resource management network, each time for each application you do not 
have to describe each resource separately. You just look at the framework and find the  
type of resource you are interested in. In this way you can save a lot of time. 

This is our philosophy to unify different kinds of use resources. Finally we have a semantic 
model for all these uses and according to these semantics you can easily find your resource 
and put the upper level of this model into your application and with some modifications  
you can use this kind of resource directly. You don’t have to do the detailed description of 
each kind of sensor, for example. 
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Figure 5

Finally we have resource management platform and each time you use resources from  
this management platform, you find your suitable resource (Figure 5). All the details, the 
major features of details, have been described already. 

Figure 6
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After we solved the problem of resources, we now shift to the single process of service 
developments (Figure 6). We use it in a BPEL orchestration process. The basic idea of the 
service development is to compose the service using existing components or existing services 
or web services. You just combine all these things according to the software requirements. 
This way of development is quite simple. At this time we shall have two things. One is  
the assets. The assets include different kinds of services and different kinds of components. 
Components mean from the granularity, it is a big web service. So, basically they are  
the same. Your task of designing a software system is just to select suitable components or 
software web services and to combine them to form a process that you need. 

For the SOA development tools, we developed three kinds of tools. The first is a BPEL based 
service development tool. As many people may know, BPEL is a standard language to 
describe the industry language, industry workflow, it is a defect standardization developed by 
IBM around 2002. This is for the automatic process. Another thing is that in all the enter-
prises or the companies, you have some things to do not totally automatically. You have to 
use human interactions, e.g. if you want to go on a business trip to other cities, from Munich 
to Berlin or even to China, you have to get the permission from your upper administration 
and also you have to get the money to go there. These processes need some human inter-
actions. 
Another very useful thing is that for each enterprise, there should be a human interaction  
call centre. Once your products are complained about by the user and they should be entered 
in the computer and processed partly automatically, partly manually. You have to combine 
the human interactions with the processes together. This is the second kind of the tool we 
developed.  

Finally, a mobile terminal service development tool. So, the BPEL based service development 
tool is mainly composed of two parts. The first part is the service access management.  
That is you have to collect all kinds of web services, components or templates with different 
granularities. Another way is that you use the process design according to the software 
requirements. The process design is a very simple task. You just combine the assets with your 
automation procedure. This is a web terminal, a computer terminal interface. You have to 
drag and drop flow designer. You have to use the designer flow diagram (?) actually and use 
different kinds of assets to drag the assets to the diagram and you can do it quite easily. 
This is an example as we use this kind of development tools to design a multi-media  
conference. This is the design process. I will not go into detail.
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Figure 7

The second tool we developed is called JBPM based human interaction workflow develop-
ment tool (Figure 7). As I said, many procedures in a company or in an enterprise use  
human interactions, for example, a call centre or when you have to go to other cities to have a 
business trip or anything else. They cannot be worked totally automatically. You have to  
have some human interaction and combine the automatic processing. This is the workflow 
service development environment geared to human activities. Because of the time limit,  
I will not go into detail. This is the final result: the computer will interact with some human 
beings for example the administration people and to process the whole thing.
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Figure 8

This is the basic structure chart of our workflow tool (Figure 8). The workflow tool is divided 
into two parts. The first is the workflow designer that is to work out the whole workflow of 
the whole process. On the other side, we have two main roles in the human interfaces. One is 
the manager and the other is the common user. The common user, for example, wants to 
apply to go to any place you need and you have to get the permission from your manager and 
so on. This is why we developed the whole tool into two parts, one for the manager and 
another one for the common user. 
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Figure 9

This is a concrete example (Figure 9). To process you see something for a company which 
produces a refrigerator. His refrigerator has some frost and he has to complain through the 
call centre and you have to process all these things. This is just an example.

Figure 10

This is the result of the runtime (Figure 10). Because it is in Chinese I will not go into detail.
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Figure 11

Finally we have the service execution platform (Fugure 11). The service execution platform 
here is composed of the following parts. The basic part is the resource management. We have 
to use different kinds of resources. To fulfil the idea of EDSOA – as I said before we com-
bined these two paradigms of software into one – we use a unified message space to fulfil 
these requirements. Above this execution system, there are service event authorities. This is 
the human interface and all the designed  applied systems. Through event driven coordina-
tion, we separated the whole process into two basic parts. One is a series of single processes. 
It can be easily executed in an ordinary service engine. Another one is a table defining the 
complex interactions among processes. We have to combine these together into a unified 
message space. 
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Figure 12

This is about the security of the whole system (Figure 12). It is quite natural. The unified 
message space is based on distributed systems and subscribed and published systems in 
networks. 

Figure 13
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Finally, I want to tell you something about the mobile terminal service development tool and 
why we have the modification to develop these tools (Figure 13). Three years ago, we got a 
requirement from an enterprise that is a coal mine manager in Jining city of the Shandong 
province. The manager of the coal mine wanted all the data that is the real-time data not only 
displayed on the terminals in his office but also displayed on his mobile phone because he  
has to go everywhere, outside for a business trip or to go to some conferences and so on. But 
as you know, human safety is very crucial fact in China because there are a lot of human 
damages. It takes a lot of lives. From the government, they have a very rigorous to the coal 
mine owners and to let them at their office at any time they have the responsibility to secure 
the coal mine. But since they have to do business, they have to go outside, so they want to 
have all displays on their computer terminals to their mobile phones. 

Figure 14

In addition to this, not only real-time data but also all the signal images are captured by all 
kind of monitors, video monitors (Figure 14). There are around 100 monitors in the coal 
mine. If the manager or the boss of the coal mine selects any of the 100 video monitors, he 
can see all the graphics or images on his mobile phone. That’s the requirement. 
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Figure 15

We got these requirements and developed all the displays for their mobile phones (Figure 15). 
They have at least two kinds of operating systems for their mobile phones. One is Android, 
the other is iOS. That is for the iPhone. Around 100 figures should be displayed on their 
mobile phones. So, we developed a system using a lot of manpower. Firstly, we had to learn 
two kinds of operating systems and their development tool kits. Especially the students 
developed around 100 figures on their mobile phones. After that we thought that it is very 
useful, but the method we used was too tedious. It was unthinkable for ordinary people 
because the task was too big and too tedious for people to develop. How to automate the 
whole system into at least a semi-automatic tool? Later-on we thought about that and we 
developed the development tool. 

Right now we actually have a production line. The first part is all the resources and the 
requirements for displaying on their mobile phones. And we use e.g. HTML5 and so on, these 
basic tools, to organize all these resources. 

Most importantly we have something like a gateway. One operating system corresponds to 
one gateway, e.g. it is an Android gateway and all the materials before that we have organized 
for using existing languages and so on.

After that, if these raw materials go through the gateway, the product is the downloaded or 
loadable software  package for the Android forms.  If you change the gateway to iOS, you 
automatically use the same materials and you get all the iOS loadable software packages and 
so on. 

This is the whole diagram of the development tools and the development of human machine 
interfaces. Right know we develop three operating systems for the intelligent terminals. 
These are really the most important operating services for the mobile terminals. One is 
Android, the second is iOS, and, finally, WinPhone for the Microsoft operating system.  
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Figure 16

Some development examples: One application is the information monitoring service for 
district heating system (Figure 16). In Beijing there is right now a new regulation from the 
Municipality of Beijing that all newly built residences must use the metering to meter the 
heat they used. Our task is to collect all the data from the resident, from the boiler system, 
from the pipeline system, and to collect all this information system together to get the best 
way to heat the boiler and to apply the pressure on the tube system etc so as to run the  
whole system in the most efficient way, i.e., to fulfil the room temperature determined by the 
Beijing Municipality and also to decrease the energy consumption. In this way we can  
reduce the pollution of the whole city. 
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Figure 17

We have worked for more than one year at this system and right now it is on the way to 
running (Figure 17). This is the whole system of the heating system. The development should 
still be in 120 district heating neighbourhoods in Beijing including 400 remote monitor  
boiler rooms and heat exchangers and 150,000 heat metering users. It is quite a quantity. This 
is the diagram display for the control. 
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Figure 18

The applications I mentioned for the e-mine mobile information system of Jining in the 
Shandong Province (Figure 18). This is the final display for the system, and this is a picture 
from the video monitoring system.
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6 SAP Urban Matters: Best Run Cities

Jens Romaus, SAP AG, Walldorf

Thank you very much Prof. Yu Yixin for the nice introduction and thank you very much  
Prof. Chen Junliang: You have set the scene for me. We use in SAP a similar architecture to 
develop our solutions. I’m happy to offer you here on stage our collaboration in China if  
you will. 

My name is Jens Romaus. I am responsible for the solution development for public sector 
globally in SAP. 

What drives a company like SAP for an initiative like urban matters? Most of you know that 
SAP started 40 ago to develop back office functionality, known ERP. At the beginning of 
2000 we started to add to this back office solutions front office solutions industry by industry. 
During the last years we recognized that social networking is changing our lives. One billion 
people engage in social networking today. What does it mean for a company that comes  
from the back office, is now in the front office and on the road to become a cloud company? 
We have 15 billion connected devices into open. Global middle class is growing from  
two billion to five billion. Business in personal lives have been blurred. That is what I have 
recognized during the presentations this morning. There are more data in the last five  
years than in the entire history of mankind. And we have got more mobile devices than 
people in most of the countries. 

What does it mean for a company like us? Years ago we decided to go into the mobile 
business and bought a company called SYBASE. No we are able to offer solutions to manage 
mobile networks, offer partners tools to develop mobile applications and make our existing 
offering mobile. The generation of the people who are 30, 35 years old are all mobile. They 
expect 24 hours, seven days a week services not just answers from their friends but also from 
e. g. companies, public bodies and cities.

We have developed our solution portfolio “Urban Matters” with a couple of our customers.  
The city’s business is influenced by e.g. strategy and sustainable development, governance, 
finance, managing spending and expenditure, neighbourhood, economic development, and 
education. In terms of education I recommend to have a view to Singapore. The government 
of Singapore is currently developing an education platform for all citizens.
 
Cities creating internal and external benchmarks in areas like healthcare, transportation, 
mobility, public safety and security, infrastructure, traffic, sustainability, culture, leisure etc. 
In terms of benchmarks and best practise cities do not look just into their country they 
maintain global networks with other similar cities. An example: Sao Paulo has a very close 
corporation with Cape Town. Cape Town has done the journey Rio de Janeiro is expecting 
for the next five years. Cape Town consolidated the suburbs, created a strong governmental 
structure, cut cost and improved the services for their citizens. These more or less unknown 
networks are driven by the cities themself.

Together with our city customers we identify core innovation areas also called key solution 
areas. We use for that design principles some of you may know. It is the design thinking 
methodology we are using. With that we are creating with each city a tailor-made road map 
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talking into account the different political environments and programs. Such a roadmap is the 
guide for the long term planning of each city. 

What does it mean for the four main topics in the city? I mentioned to you the importance of 
an efficient organisation. Estimates are that in 2050 more or less 75% of the world population 
will live in urban regions. What does it mean for waste, transportation and connectivity? 
What does it mean to collaborate with your citizens? Economy: 600 cities stand for 60% of 
the global growth. Just to give you here also an example: Sao Paulo has a bigger CDP than 
Chile, has more citizens than Chile, is bigger than Chile, but has unfortunately much higher 
liabilities than Chile. 

Cities will use 80% of the global energy, stand for 75% of carbon emission and want do go 
green. Five billion middle class people will live in cities. What does it mean for education, 
food, waste, employment? What does it mean to connect, to collaborate, to manage all these 
people? SAP helps cities to implement good governance structures. We work with cities on 
engaged communities. That means open transparency, connected collaboration and transpa-
rency. Cities all over the world ask us for our advice to improve processes, to empower users, 
to implement standards and good governance, how to achieve performance efficiency, create   
sustainable funding, accountability and service innovation. More and more our urban 
customers are focussing directly on productivity, real-time solutions, and predictive analytics 
and to provide relevant information and access anytime anywhere.

Some examples on urban innovations:

We worked with the City of Boston entitled “Boston on results”. We built together a city 
portal and developed a city swot analysis. We collaborated on developing KPIs by engaging 
and integrating employees from the city government, citizens and politicians. This is an  
great example for good governance.

With our colleagues from Siemens we built and implemented with the City of  Houston a  
city portal not just to provide information to citizens but also an interactive reporting on 
sustainable topics like reducing pollution in water and in the air.

The municipality of Pune has faced major issues with the air pollution and wanted that their 
citizens are more engaged in fighting against pollution. They started an initiative on making 
citizens responsible for a new tree in the city. We came up with  the idea to use our mobile 
platform, build an application on top of that so that citizens are able to register their own tree, 
take pictures on a regularly basis to document the progress and their responsibility. The 
amazing result is that the municipality of Pune has now 200.000 new trees in the city.

With the City of Edmonton we realized the idea of a call centre which is reachable 24 hours, 
7 days and cost efficient. The combination of a call centre and an internet based centre where 
you get automatically generated answers on dedicated questions fulfilled all the desired 
requirements.
 
We did the same with the City of Wolfsburg. We used the SAP platform to build a city 
platform for the City of Wolfsburg, not just as an information tool. Now citizens are able to 
interact with the city administration. By the way: Citizens can use different devices –  
fixed or mobile. 
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The City of Mumbai is one of our long-standing customers. The mayor said to us:  
If you want to know what the problems are in governments in India, take half a day, sit  
down in the building of a city administration and just look what is going on. If SAP can help 
me to improve my processes, to improve traffic, to improve the information I can bring  
to my citizens then you can help me significantly. One result was to build together with the 
City of Mumbai a call centre from where the traffic in the city was monitored and managed. 
You can imagine to monitor, to manage the traffic in a city like Mumbai is a demanding 
exercise! That means the SAP systems have to manage and analyse big data and unstructured 
data. With our integrate concept of front office solution, in-memory technology and our  
open technology platform approach we are currently the market leader in managing big data 
and unstructured data. 

Resilient is another important topic for urban regions. What does risk reduction, early 
warning for citizens mean? We all have the accident in mind caused by tsunamis. We know 
what is happening around fire disasters, especially in Australia last year. Earth quakes 
causing devastation and human tragedies. The problem to solve is how to how to get the 
relevant information immediately 24 hours, 7 days to my citizens. SAP worked CFA in 
Australia on implementing an early warning system on fire.  With the City of New York  
we developed an individual and personalized warning system where citizens can receive 
personalized warnings, if they are for instants close to a building which is under danger of 
terrorism. Early warning is not just a warning on risk or a help to be rescued. This kind of 
SAP solution can be used for screening yourself on health problems if you are for instant a 
smoker or a drinker. People can get an average in their area and receive an indication in case 
they are in the critical area. The alert will provide people with a couple of offerings how to 
save their health. Again big data, unstruc tured data and connectivity to citizens managed by 
SAP solutions.

This picture gives you an overview how we provide or in which environment we provide 
these types of services. You see the green one where we are very close to the architecture you 
have presented to us. This architecture is based on our SAP HANA (High Performance 
Analytics Appliance) platform which is an in memory platform combined with SAP tools, 
which are used SAP internally. On top of that we have positioned our analytics solutions. 
Please remember what I said at the beginning. We acquired a couple of companies to expand 
our portfolio to meet the requirements of our customers. One of these companies was 
“Business Objects”, a global leading company in analytics. Now a part of our SAP family.

SAP is porting all solutions on the highly innovative HANA technology. Customers are 
asking more and more for cloud and hosted services. We just announced a new service to  
host the SAP Suite on HANA in an enterprise cloud. SAP partners provide to customers 
dedicated cloud services in private cloud environment too. 

SAP’s citizen centric government offering is based on our technology platform, here the 
green area. On top of HANA we offer a couple of tools for e.g. analytics, data management, 
applications development and integration. The next level represents the IT management layer 
with IT infrastructure management, application lifecycle management and IT service 
management. By using just the technology platform you will be using all SAP internal tools 
also used by SAP development and partners. 
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The next levels with procurement, budget and finance, and people and talent management 
representing our back office functionality. The four blocks 1. Sustainable Government 
Funding, 2. Delivering on Citizen Needs, 3. Best-Run Cities, 4. Public Security stands for  
our front office offering.

In the area best-run cities we are putting together all best practises we have developed with 
customers, partners and different institutions. 

The last topic is public security with investigated case management. Interesting what I 
received this morning. In Melbourne they have implemented the environmental protection 
authority GS. This organisation has implemented 43 processes of environment protection by 
using SAP’s investigated case management solution. Melbourne wants to reduce pollution  
in the water (e. g. rivers) and in the air by using sensors in the combination with predictive 
analytic applications.
 
Hopefully I was able to give you and overview or just a taste about the new SAP – with 
applications, technology and moving to the cloud and an incredible good partner network.  
Our motto: public is a local business, we operate with our partners locally. 
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7 Evolving T-City: Combining Sustainability with Business through Innovation

Joachim Schonowski, Deutsche Telekom AG, Berlin

In my presentation I am talking about smart sustainable city which is a matter of global need. 
One important aspect is that Deutsche Telekom has introduced T-City already in 2007.  
I am coming to that point during the presentation. 

Figure 1

First of all I would like to introduce T-Labs (Figure 1). The T-Labs or Telekom Innovation 
Laboratories differ from other departments of Deutsche Telekom because, as you can see 
here, the small team is situated at different locations. As Mr. Dowling said already the 
headquarter is situated in Berlin, where we have two different housings. In addition we are 
situated in Bonn, have  colleagues working in Darmstadt and other offices in Mountain  
View, in the Silicon Valley, and in Tel Aviv and Beer Sheva, Israel.

Being situated in these international regions we  address the start-up scene within these  
different countries and in addition we are part of the start-up scene in Berlin because Berlin 
is right now the start-up capital in Germany. 

As you can see here T-Lab is divided in two major areas.  In strategic research we work 
together with Universities in Berlin, e.g. the Technical University of Berlin. The research arm 
incorporates around 150 high-potential researchers from across the globe. You can see here 
that we are working heavily on publications, one core aspect of traditional research. In 
addition they develop patents and one prominent example is our colleague Prof. Anja Feld-
mann who won the Scientific Leibnitz Award for her work in the area of network domain. 
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Figure 2

On the other side we have the innovation developments. These are the Telekom experts 
(Figure 2). We have competences across different value chains of the Telekom operator.  
I’ll come in a second to the 7 key topics. The important thing is that we are providing all the 
innovations for the huge organisation which also means the specific difference to other 
departments, dealing with any kind of business development. In this case we are having the 
chance and opportunity to look forward for more than five years. We even address topics  
like 2020. So, this is the difference to usual business development departments which are part 
of with Deutsche Telekom too.  Still, we are working very close together with the units of 
Deutsche Telekom and with the other big unit T-Systems. T-Systems is the enterprise part of 
Deutsche Telekom.  

One key aspect of our work is that we are dealing with open innovation and working together 
with a variety of big companies and start-ups within the industry. Big names here are e.g. 
SAP, Siemens, Ericsson. We are also working for the automotive sector together with BMW. 
And we are dealing with the start-up network in Berlin where we have an incubator  
which is called Hubraum, being steered from us. In addition we are working very closely 
together with the Silicon Valley and Israel in the start-up scene.

The department T-Labs have recently done some spinoffs. One of the spinoffs or new 
ventures we have created is called Trust2Core. The so called secure phone which will be later 
on maybe used by the German government was created from the colleagues of Trust2Core. 
This phone has a compartment technology in order to have one aspect which definitely secure 
and the other one is more public available or usable. Another new venture is SureNow which 
is tackling new opportunities in the assurance business; others are dealing with smart cloud 
business and so on. Therefore we have a network of international partnerships and we are 
dealing with the top research institute too.
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Figure 3

Now I am coming to smart city (Figure 3). Here we are working together in the framework 
program 7 of the EU. Therefore we are looking with an EU eye on this topic and the  
ICT view is the view of Deutsche Telekom. In the beginning I would like to talk about the 
perspectives of a Smart Sustainable City and about the holistic motivation. For me one  
word is really essential when we talk about smart city and this is the word in the middle 
‘sustainable’. Sustainability is really important for our planet. 

The cities require a high degree of information and communication technologies.  
This is something like the foundation of it. We need this infrastructure and this infrastructure 
is required to be very sustainable. Sustainable means in this case it should be resilient  
and it should be highly secure. One obvious motivation for the topic Smart Cities are the 
increasing population of Cities.
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Figure 4

Therefore we need to address these topics from a business but also from an ICT perspective 
(Figure 4). Looking from an ICT perspective core and essentials aspect are connectivity. 
Why is that? The second part is the point. Because we are moving more and more things into 
the cloud and therefore the guaranteed connectivity to the cloud services is essential.  
In addition to this we need to have these kinds of services which we provide then in a 
trustworthy way. This also includes the topic of security and resilience. 

At the German IT summit there was an extended notion about the topic of intelligent net-
works. It is essential that we are not talking in the future about networks as we know then, 
e.g. the internet. We are talking about a different kind of network which is having this 
intelligent factor. 

Let us move from a  network driven operator point of view to a more holistic more tangible 
view:  the European smart city model. How is the EU tackling this topic? We see here that 
the EU is looking at this topic from six characteristic areas. These are smart economy, smart 
people, smart living, smart governance, smart environment and smart mobility. All of  
these aspects are the core aspect from an EU perspective, which they address now with work 
programs. One of these programs is called Horizon 2020, which is part of  FP8. 
We took this structure and I show in the following minutes, how we dealt  with it from  
a T-Lab’s perspective. 

The other thing I wanted to point out is as I mentioned before the topic of intelligent net-
works. On the one side we have the network itself so we all know the IP4 network, now IP6 
network. We know the broadband access, the internet which we are using. Towards this basic 
part of the internet we have now add-ons which provide more intelligence to the network, 
which we require to have. These are the ubiquitous networks. These are intelligent networks, 
sensor networks. They lead into the area of machine-to-machine communication and  
also the area of cloud computing. 
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Both “worlds” business and network operator view we need to address and get together. 
Therefore these intelligent networks are the important innovation fields from an operator 
perspective which we need to address in the future. 

What we can see on the graphic on the right hand side: We have a huge variety of different 
contexts in which we have to or can place these different network aspects. We need to  
address and understand the dynamics which we have, but also the different interests. We need 
to address the whole topic of intelligent networks not only from a research side but also  
from a technology and business side.  All these kind of things we need to build up across 
industries.

We heard in the morning about the importance of standardization the colleague from  
Siemens talked about. With this sentence he stopped my question about interoperability but I 
just want to point out for you the topic of interoperability which is really important. Therefore 
we need to have network layers and the whole logics of these networks and the APIs which 
are then provided in such a manner that they are interoperable. 

We see on the right hand side within the graphic on the one side the core which we call the 
intelligent networks. Surrounding this intelligent networks we have some different areas like 
traffic, education, administration, energy and health. All of these areas have in addition 
different groups of interests and also address different parts. 

Smart city is here on the right hand side a little bit small. I’ll take it as something like the 
umbrella topic but we based it here just to fit in. As you see we have a variety of different 
topics we want to tackle. Let us have a look from T-Labs research perspective and from the 
Telekom perspective – because we are dealing with the whole organisation. The graphic 
shows the T-Labs perspective on the six mentioned Smart City core topics defined by EU put 
together in a matrix with the T-Labs structure of innovation fields.  The deepest layer here is 
the connected networks and infrastructure layer. If we go further up we have the IT and cloud 
layer. Upon this layer we have the cross domain middleware layer and then the service and 
content layer. This is the structuring of the T-Labs. If we place now the structuring in the 
vertical area and have a look from the horizontal perspective – this is the idea of this matrix 
– we can see that from the different projects and also topics we address a variety of things 
concerning the Smart City EU logic. This was very interesting when I have done the research 
within T-Labs because in the first place they thought they were not doing something within 
the Smart City area. At the graphic showing just some projects, you can see, that T-Labs work 
on a variety of topics concerning Smart Cities.   

There is even a more detailed version with even more projects and topics which are addressed 
by T-Labs and which are fitting into the smart city context. I just want to point out some 
examples. As you can see here we are talking a lot about cyber security so we have a group 
which is only dealing with cyber security. One big aspect they are dealing with is the topic of 
anomaly detection, e.g. you draw 500 E from your bank account usually per month and 
suddenly you draw 10.000. This is an anomaly and would be detected by this kind of servi-
ces. In addition we are working on the area of smart mobility and logistics. We are dealing 
with logistic services for the port in Hamburg.
In the area around San Francisco we created an application which uses the sensors of the 
mobile phones to provide an information of a possible earth quake. The name is “Droids-
hake” based on android.

This is a huge area where we dealt with the topic of smart senior which is very successful 
running right now. Another area is with the  ‘Hadoop’ / map reduce technology of Google 
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This technology structures the search in packages. Search is than done in parallel using  
a greater infrastructure and can be used for huge amounts of data.  These are the new ways  
of searching. Here we have the whole area of energy we are dealing with. In this example we 
are dealing with smart grids but we are also dealing with smart energy solutions internally.  
I will come to this in a second.

All in all this is part of the T-Labs work but also T-Labs work together with industry  
partners, especially with units inside Deutsche Telekom.
 
This is a quick view on lighthouse activities where on the one side we are in a steering 
manner and are creating the product and on the other side we are supporting initiatives. 
On the left hand side we were the introductory part of the connected living technology area. 
We continue to steer this organization, which provides for a platform to connect devices,  
e.g. in the house and steer them. It goes into the direction of smart home. In addition  
the EIT  ICT Lab is an European organisation in Berlin in the same building as our office  
and e.g. they have dealt in 2012  with the topic of smart government. This is an EU funded 
initiative which is supporting also innovative projects from EU universities. 

In the middle pillar you see projects we have created. On the one side we have QIVICON 
which is a smart home solution. The basic idea is from a demographic perspective.  
The elderly have a longer chance to stay at their homes instead of having to move into  
senior houses. If we go for smart economy we worked here in conjunction with the industry 
4.0 initiative on smart port logistics.
 
The next lighthouse project was called DESI and is a smart energy project. We tried to  
have a look for the traffic load on the network and try to adjust the energy requested for the 
different size for the telecommunication network. I will show you a slide later on to this  
topic.

On the right hand side you see the different initiatives which are happening in Europe.  
We are part of the so called the industry 4.0 initiative where we support various projects.  
On the other side you see the framework programme 7 and this is the framework programme 
8 of the EU. Here we were part of the project called FI-WARE which is something like the 
underlying internet network. 

In addition to this project which is providing an extension the Horizon 2020 there is  
currently another project running which is called XIFI and trying to re-use elements from 
this FI-WARE internet platform that we have right now. XIFI uses the generic enabler 
provided by Fi-WARE and develops show cases on five different core nodes across Europe. 
The idea of these show cases is that if you generate a show case in Berlin the same show  
case could be transferred e.g. to the city of Barcelona or the city of London. Once developed 
it can be re-used everywhere across Europe is the idea behind this programme. In addition 
the programme Horizon 2020 is directed towards one core element. I think this programme 
will be the topic of smart cities. It is placed on the original programme so the idea is that in 
Horizon 2020 e.g. based on the initial platform application and services are created. 

This is the example of QIVICON, a project which T-Labs developed into a product which is 
now on the market. The basic idea is that you can address e.g. your washing machine or 
fridge which is certificated by this consortium and steer it e.g. with your smart phone from 
wherever you are. The whole logic is placed in a so called home gateway which enables  
you to steer the different certified devices you have at home.   
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The other part which I would just like to mention briefly is a huge project which was done 
together with the colleagues from SAP and T-Systems. This is a logistics project which  
we have done together with the port authority of Hamburg. What you see here underneath is a 
port. You see a ship, street, warehouses and all facilities. The problem of the port in Hamburg 
is that it can’t grow anymore. The size is limited because there is simply no space. Therefore 
the whole logistics there need to be very highly efficient. The project is about how we can 
provide the logistics in a different way and also e.g. to address one topic we heard this 
morning about congestion. The idea in this case is that the whole truck- and trailer status 
information is combined with the traffic and infrastructure information and e.g. with the 
parking space information. This altogether is then placed into a mobile business cloud. 

How does it work? One of the examples which I can briefly show with these different areas 
which I have mentioned here is that we just think about a transport of highly hazardous fluid. 
We can take oil as an example. In this case we might need to have a specific truck. The 
question is in conjunction with the container or the object we want to transport is that the 
drivers in Germany are only allowed to drive for a limited time. They are allowed to drive for 
eight hours and after that they have to have a break. Therefore it is e.g. important if we have 
the situation that the driver has been driving for seven hours he needs to transport this 
hazardous liquid to some place. The next question is where he can make a stop and sleep. 
This could be very important to direct this specific truck to a specific parking area where for 
instance three or four hours later another oil container  arrives, which requires this specific 
truck. Therefore you can optimise now the route. This was one example and many others are 
there as well.

Another aspect I would like to mention is concerning smart energy and infrastructure  
of Deutsche Telekom. On the left hand side you can see a sheet with a power usage map of 
Deutsche Telekom and of the network. When running the network we witness different  
peak times. What we have done with this project is we tried to see how we can adjust the 
Telco network which is parallel to a power network. How can we adjust these two in the most 
efficient way? In brief you can see that we have here a difference between the actually 
requested power supply and we have on the other side the initially provided power. Due to 
this project we can now adjust it in a way that we are providing only the requested power. 
This is the basic idea. We can mediate between the different needs. 

Finally we had in 2007 already the initial idea of a smart city. Within Deutsche Telekom we 
had a competition which the city of Friedrichshafen won. This city was then the lighthouse 
smart city for Deutsche Telekom and is called T-City. The objectives of this city were on the 
one side to increase the quality of life with ICT for the inhabitants, connect the city and 
citizens and on the other side to provide reputation for Deutsche Telekom in terms of the 
innovative power of Deutsche Telekom.

Within these five years a variety of different areas were tangled. We have touched different 
needs here too. I remember an online kindergarten which was a very positive service as I 
heard later on. It really eased up the situation for parents to find a free place in a kinder-
garten. We have many other examples.

As you can see on the right hand side this was done with a variety of partners and it was 
really a successful project because on the one side we had a lot of visitors which are not only 
visitors in a way that they are business customers. You could see a city running. On the  
other side there was a chance for us that we could have a feedback from the people in the city 
how they can live within such a city. 
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We are continuing with the project in normal operation modus and are working very closely 
together with the local authorities, which is very important in my opinion. We have a  
combined office between the Telekom partner and the city. We are trying now to make the 
next level. One of the aspects I know is that we are talking about a smart energy grid  
which we are trying to create and in order to be more efficient and sustainable. 

My conclusion on smart city and telecommunication providers: 

It is very important that we have a high-performance intelligent network and a high- 
performance access. This is especially important when most services move into the cloud. 
These are essential prerequisites for an operator to provide. 

In addition we also need to learn the requirements from a smart city. So, we need to tackle 
and to address the needs of future smart cities. In addition we need to support the different 
verticals with such an intelligent network structure and we need to try to get them all in  
a sense together. In this conjunction I come across the terminology of an a “smart city 
operating system” so we need to see how we can get all these pieces together, pieces as 
health, traffic, energy, administration, education, entertainment, production and so on.

We need to provide the user, the citizen with modern communication means to enable 
participation and encourage them to develop a smart sustainable city together. Very impor-
tant aspects are the aspects of mobility, real time, security and identity. The latter strongly 
relates back to the user’s needs. So, the user needs to keep control but at the same time 
intelligently use or work with its own identity Such a city shall be convenient, efficient and 
sustainable and future development is a combined effort of politics, economy and citizens.
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8 Smart Cities—Challenges and Solutions 

Kay Hartkopf, IBM Germany, Hamburg

The city represents a rather complex conglomerate of many different systems of people  
and components. I want to talk to you first of all about the challenges cities are facing and 
then look at the individual solutions we have developed at IBM to address these challenges. 

Smarter cities at IBM: how did we get there? How did we come upon this topic and how  
did we come to the conclusion that this is something we should put our efforts into and focus 
on? Worldwide, for example, we are seeing that transportation systems are collapsing and 
congestion is on the increase. There are traffic jams all over the world and, the necessary 
productivity is not being provided as a result of the insufficient infrastructure. In France, for 
example, traffic jams cost roughly 1.5% of the GDP. At the same time, these traffic jams  
are responsible for 27% of carbon gas emission (Figure 1). 

It is, of course, important that this infrastructure is available, and it also has to provide a 
certain level of safety so that people can use it and so that it can be productive. So, safety is 
another very important aspect needed for this whole network to work. 

Energy has a very significant impact on all of these functions. Transportation needs energy, 
water needs energy, and telecommunication needs energy. If there is insufficient energy, then 
something is definitely going wrong. About a year ago, we had a blackout in Germany,  
and it affected many other areas in Europe. There is a strong dependency between these 
infrastructures, which is something we need to consider when talking about smarter cities. 

Figure 1
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When we look at cities from a citizen’s perspective, we can identify several domains. In the 
centre, there are, of course, people. But how people view their cities depends upon which 
services they consume, which business they follow etc. This is very important to understand. 
Together, all of these domains make up a functioning city. They have to collaborate and 
exchange information. The better this happens, the better the city works and, eventually, the 
smarter the city becomes. 

The main domains we are talking about here are obviously transport and mobility, and 
energy and water. Security and safety is also one of the most important ingredients as are 
education, buildings, and social services and health care. These need to work together 
perfectly and that is what smarter cities are all about (Figure 2). 

Figure 2

In the recent past, we have witnessed advancing technology allowing us to instrument many 
things that had previously not been able to do so to collect data and provide this information, 
for example, small devices such as our mobile phones and smart phones. We are also seeing 
cars and other devices of use that are all around us being able to provide and capture more 
information and submitting that information to essential means of processing that require, of 
course, connections. Deutsche Telekom is a good example of this. Here in Germany, we have 
quite a sufficient network, which is good as it is very important for the economy and for the 
economy to prosper in the future. It allows us to collect all this data and information that is 
out there. 

But just rough data itself does not help us a lot. We need to find out what it is telling us, what 
intelligence we need, and what we need to do to understand how we can improve producti-
vity? How we can improve these services that I have described to work better collaboratively 
and more productively?
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Figure 3

For some time now, people have been thinking about the major challenges involved in urban 
development and urban planning (Figure 3). Theodor Fritsch, for example, wrote about the 
city of tomorrow. He said that the concept of planning should be about the control of land 
uses and the very important relationship between these uses, and, of course, thinking about 
what is going to happen in the future and to be prepared for that. This aspect of the relation-
ship and connecting things is one of the core elements of a city. 

Elsewhere, Jane Jacobs said that humans live in a communities characterized by layered  
complexity. So, again, complexity is a very important topic here, though it can appear chaotic 
initially. It depends, of course, on what you think about it. But at the end of the day, there is 
some structure and some working together and, as we see, the whole system works. Cities  
are the most prosperous places on earth.  

Thought was also given in the past to urban renewal and the separation of uses, which we 
know is now undergoing changing again. We see people moving into the city again. In former 
decades, people were leaving the city to live in the suburbs. In the city of Hamburg, for 
example, new districts are being developed in the centre of the city for living and, of course, 
working side by side. Technological advances are making this possible.   

Finally, Richard Florida posited a theory that the creative class is very important for fostering 
an open, dynamic, and professional urban environment. This is of course debatable. But at 
the end of the day, this shows us that there is an extreme need for communication and for 
being able to connect information and provide that information to the people who work with 
it. It changes how we work together and how the economy works.
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Figure 4

Let’s get back to the topic of infrastructure, which is what all these people I’ve talked about 
are surrounded by; they of course live in this environment (Figure 4). According to a recent 
McKinsey study, $57 trillion needs to be invested in infrastructure between now and 2030. 
That’s quite a lot of money! It is 60% more than was spent in the last 18 years, which presents 
a certain challenge. And it does not even cover the renewal of the present infrastructure. It is 
just what we need in addition to allow the economic growth we are expecting over the next 
decades. The table at the bottom of the slide gives an overview of the forms of infrastructure. 
We see the well known areas of transportation and energy as well as telecommunication. 
This has become very important, and if we look into the past, we see that it is quite a recent 
development. Other forms of infrastructure such as schools, hospitals, prisons, courts, are all 
provided by the government. 

Additionally, we need to look into the services that have been built on top of these infra-
structures. The services need to be more productive. There is a huge challenge ahead of us 
and many of you who follow the discussion in German newspapers know that there was a 
significant lack of spending and investment in  the infrastructure here. This creates a great 
challenge for us and raises the question: what can we do? What can we do to overcome  
this situation and to help us to spend the $57 trillion, and, in addition, renew the existing 
infrastructure? 
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Figure 5

Working harder is not sustainable (Figure 5). We require new approaches here and in addi-
tion to this, if you recall the situation with the Hamburg port, there are even constraints that 
don’t allow you to expand, even if you had the money. You cannot expand it; it cannot grow. 
It’s just limited to its size. So you need to be smarter at the end of the day. You require 
innovative approaches. That’s what I want to talk about right now: the solutions! 

Figure 6
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Let’s start with the metro area of Lyon, a city in the south of France (Figure 6). They are 
faced with the challenge of significant traffic jams and congestion, which affects not only the 
commuters but also tourists, freight forwarders and other logistics services as well. What can 
we do about it? Wouldn’t it be good to be able to predict what’s happening on the roads one 
hour in advance? We provided Lyon with the technology to help them have this foresight and 
to really be able to manage their traffic based on the traffic prediction. 

It would also be good if the individual commuter and the traveller could know how to get 
from A to B the best way by combining different modes of transportation. This is where the 
real-time travel planner comes in. You to select your destination and it tells you which  
mode of transport you should use and when you should switch to a different mode. And on 
top of that, freight forwarders and movers can of course also utilize this service when 
planning tours and directing their trucks. 

Figure 7

Rio is quite a different example (Figure 7). Some areas of the world are faced with hazards 
and natural disasters more than others. The City of Rio was and still is facing significant 
flooding from heavy rains. This puts them in a very unfortunate situation: at least 100 people 
are dying each year as a result of landslides induced by the heavy rainfall. What could we do 
about this? How could we help them? 

We implemented a solution called Intelligent Operation Centre. It allows you to connect 
many data sources and also to include some intelligence such as predictive planning, the 
prediction of weather, and also the prediction of traffic, so as to be able to plan for such 
disasters better. Now they are in a position where they can evacuate everybody who could  
be affected in a very short time. It is also possible to do this very reliably so people aren’t 
evacuated unnecessarily. They know very well when a specific weather situation is going to 



106 107

happen and when a disaster is approaching the city. This has become even more important 
since Rio is going to host both the Soccer World Cup and the Olympics in the near future  
and to be allowed to do so, the city needs to be secure. 

Another example comes from one of the key areas of infrastructure we have seen before: 
energy. We have seen a lot of change in the production of energy and the modes of produc-
tion. We are seeing an increase in the amount of renewable energy. Predicting the availability 
of energy is not as easy as it was before. Back then, we had big power plants and could just 
power up and power down.  

Now what you can do to achieve this – and we have glimpsed this in what T-Systems and 
Deutsche Telekom are doing – is to store some of the load using  batteries. We have been 
doing this for a long time but these batteries still need to be developed further, and so 
currently we are still struggling with the storage of energy. There are, however, some other 
means of doing it, for example, refrigerated warehouses. These store a lot of energy. They 
consume enormous amounts of electric power. The goods in the warehouse do not suffer if 
they are cooled down more than they actually need to be. They can be cooled down further 
than needed so that if there is a time when the additional energy is needed from the network 
so the electric energy can be consumed elsewhere, you can just stop supplying them with 
energy for a certain amount of time. And it can be quite a long time. As they are very well 
insulated, they can stay at a low temperature for quite a while without having to be supplied 
with electric energy. Through this, the network can become more flexible in terms of the 
energy needs and so you can even out all the spikes and peaks you get out of your supply as 
well as your demand . 

This is a very promising approach, and it can be expanded. Not only does it work with 
refrigerated warehouses but with every means where energy can be stored. Many sources of 
energy or even many consumers of energy can act like this refrigerated warehouse. You  
need an intelligence that brings all of this information together and allows you to manage 
your network in such a way that it responds accordingly to the supply and demand.
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Figure 8

Finally, an example that is very different from those I have already talked about (Figure 8). 
Earlier on, I mentioned social services. In Europe, and in Germany in particular, the costs for 
social services and social benefits are rising enormously. We have to find a way to make these 
services more efficient and more effective. About one and a half years ago, we acquired a 
company called Cúram, which provides a framework to make these services more effective, 
to get more out of subsidies and programs, and to make more out of the money available  
to spend on these kinds of things. 

First you look at the goals of the individuals, which puts the individual in the centre of 
activity. You look at their health, accommodation, monetary, educational needs, and sums 
them up. Then you look at the situation of life. How are people now positioned, what are  
their surroundings? Are they divorced? Do they have kids? And then you look at how you 
can help them and how you can manage that process using contractors and partners, service 
providers, federal agencies, local authorities, and all those who contribute. A good example 
of this is Hamburg, which has started on this journey to really transform their social services. 
The city is doing something new and they have a strong leadership there that is really 
following these principles and is keen to make it happen.
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Figure 9

I have really tried to not be too technical, but of course there is a lot of technology behind  
all of these projects. This is the Intelligent Operation Centre I was talking about before 
(Figure 9). An intelligent operation centre allows you to really connect all this information 
and there are different types of these centres available. It can be used for water utilities, 
electrical utilities, and also for managing traffic, for example, public transport. 

As I said before, working harder is not sustainable. We have to think about what else we  
can do and what we can do is: become more intelligent and put the smarter cities solution in 
place.
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9 Perspectives from the European Union:  
 Smart Cities & Communities

Dr. Colette Maloney, European Commission, Directorate -General Communications  
Networks Content and Technology, European Commission, Brussels 
 

As announced I will give a overview from the European Union on what we are doing in the 
field of smart cities and communities. I will start by saying that the perspective I will offer 
does come from the information communication technology (ICT) side. We have a number of 
activities around cities and around smart cities in particular. There is an urbanisation partner-
ship with China led by DG ENERGY. There is an EU-China partnership on smart cities, led 
by DG CNECT, that focuses on the role of ICT in smartening up urban environments. 

Figure 1

The outline of my talk today (Figure 1): I will offer a view of smart cities, informed by ICT.  
I will go through the main actions that we are carrying out at the moment in the area of smart 
cities. 
One of these is the European Innovation Partnership on smart cities. I will mention Horizon 
2020 which is our forthcoming research and innovation framework programme from where 
we will have some funding for smart cities initiatives. And finally, ongoing cooperation that 
we have with China.
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Figure 2

We are interested primarily in the EU in smart sustainable cities (Figure 2). One of the 
reasons for that is – I am sure all of you are aware – that we have set high sustainability high 
on our political agenda in the form of the three 20s for 2020 targets:

The first target is around carbon emissions. EU member states have made a commitment  
to reduce carbon emissions by 20 % by 2020 with respect to 1990 levels. They have also 
 committed to increase the share of renewable energy to at least 20 % by 2020 and finally to 
achieve energy savings of 20 % by 2020 with 2005 as a baseline. We are doing quite well  
on the first two. We are doing less well on energy savings. And that’s one of the reasons that 
we are looking at cities because 70 % of our population lives in cities and roughly 70 % of 
energy is consumed in cities. 

We believe that ICT can play a big role in helping us manage our cities better, in terms of 
achieving energy and resource efficiency, in terms of reducing carbon emissions and also in 
terms of saving money and engaging citizens and raising awareness amongst them. 

So, ICT plays a big role in our smart cities policy. In addition to its potential positive role,  
we are also conscious of the fact that ICT has its own energy footprint and carbon emissions 
associated with its use. 
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Figure 3

The Green Digital Charter is an initiative that we are running about the use of ICT in cities  
to help us achieve our energy and climate targets through ICT (Figure 3). 

On the right hand side you see a map of cities that have signed up to the Charter. For the 
moment, 40 cities have signed up. Around nine or ten of them are capital cities in Europe and 
most of them are major cities or at least well known. It is not a huge initiative in terms of 
numbers of cities, but it has very concrete commitments that the cities undertake.  
Those commitments are basically to use ICT to help achieve sustainability goals. The cities 
have committed to deploy five ICT projects within five years of signing up to the initiative. 
They are also looking at the footprint of ICT in their cities and have committed to measuring 
and to reducing the footprint of ICT by 30 % by 2020.   



112 113

Figure 4

In order to support this Green Digital Charter -which is a purely voluntary initiative- the EU 
is funding a support action called NiCE – Networking intelligent Cities for Energy-efficiency 
(Figure 4). Two things I want to draw your attention to in this initiative. 

The first one is the energy footprint of ICT. ICT‘s energy footprint is expected at least to 
double by 2020. In Europe that means, depending what figures one looks at, between 15 and 
20 % of our energy consumption will come from ICT. One of things we are doing within 
NiCE is providing cities with a reporting tool that they can measure their ICT energy and 
carbon footprints with, and then set baselines and set targets for energy reduction at the  
city level. This measurement doesn’t come out of the blue. The measurement methodologies 
are being developed under the International Telecom Union. A lot of ICT companies are 
participating and cities are also invited to participate in that initiative. 

The second is we want to promote more cooperation with China through this initiative and 
the City of Yantai is a partner in the NiCE project. 
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Figure 5

Another initiative that I want to mention is a European Innovation Partnership (Figure 5). 
This is in scale terms intended to be rather large. It will be the EU’s flagship initiative around 
cities between now and 2020. We are in the process of setting that up.

Three parts of the Commission are coming together to define this initiative. Our own DG 
CNECT which deals with ICT, DG ENERGY which deals with energy and DG MOVE which 
deals with transport. One of the big goals of this initiative is to break down silos first of all 
between energy, transport and ICT. So when we are talking about projects that are taking 
place in cities we are encouraging the different parts of city administrations to work together 
and take a holistic view of the needs of and challenges faced by the city. We are trying to do 
the same in the European Commission. 



114 115

Figure 6

A high level objective of the European Innovation Partnership on smart cities and communi-
ties is to speed up delivery on the 2020 energy and climate targets that I mentioned (Figure 6). 
What we want to do under this partnership is achieve mass market adoption of inte      grated 
technological solutions that help us progress on these targets. The situation in many Euro-
pean cities is that lots of pilot projects are ongoing but we don’t see much scale up happening. 
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Figure 7

We aim to achieve that in part by supporting so-called lighthouse projects that would be  
large in scale -possibly some 10s of millions of Euro- and run in partnership by industries 
and by cities. They would focus on integration of ICT, energy and transport and development 
of innovative business models (Figure 7).

In trying to achieve scale-up, there will be many challenges to solve. One big challenge is 
what sort of business models are going to work? What will industry pay for, what will cities 
pay for, who gets the payback? There are many other questions:

Can we get cities to jointly define their needs and jointly procure technological solutions,  
also to achieve economies of scale?

Are there regulatory barriers at local level, national level, at EU level that prevent the rollout 
of technologies?

How can we engage citizens and achieve their buy-in to new services, their participation in 
new initiatives?

There are many standards for smart cities. The question is which ones are the good ones, 
which ones should we promote? 

And we need to encourage measurement. If we are going to invest so much money into  
our cities we need baselines, we need to have targets and we need to have tools to measure 
progress. Common measurement frameworks - and I emphasize the word common –  
is important because there we need transparency. 
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Figure 8

This slide (Figure 8) illustrates the research and innovation value chain. We fund research  
on the technology building blocks essential to enable cities to be designed, monitored and 
managed in smart ways cities. We also fund demonstrations of technologies in cities, pilot 
projects. Such pilots are not very large in scale. What is intended to be new about the EIP 
lighthouse projects is the aim to achieve scale up and mass market adoption of these techno-
logies that have been developed in Europe.

The EU will contribute from Horizon 2020 to funding the lighthouse projects, but we aim  
to see them replicated and have that replication paid for through other means of financing. 
The next step then is commercial rollout. That is the goal: achieve cities that are smart and 
sustainably so throughout Europe.
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Figure 9

Linked to this European Innovation Partnership is a so called high level group -of cities  
and companies from across Europe- that is charged with delivery of a strategic implemen-
tation plan (Figure 9). By the 14th of October this year this implementation plan should be 
finalised. It goes into more details on issues like I mentioned earlier: procurement, financing 
issues, issues around data, open data. We are working on setting targets and getting commit-
ments from both the industries and the cities around those targets. There is also a stakeholder 
platform which brings together close to 2000 stakeholders from around Europe. It allows  
for information exchange and debate, and for ideas to be injected into the strategic implemen-
tation plan.
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Figure 10

Under Horizon 2020 we will be having calls for proposals and that will happen by the end of 
the year for lighthouse projects (Figure 10). A couple of things about the call for proposals. 
We will set conditions for funding the lighthouse projects. Some of these conditions will 
come out of the strategic implementation plan or come out of what we have learnt from 
discussions with both the industry and cities. Just to mention a couple of them: The types of 
solutions we would support will have to be open solutions. We have talked to many cities who 
have tried to smarten themselves up in the past and they have ended up being locked into 
particular vendors or particular technologies. Open data is a key part of the initiative. It will 
be important to assure accessibility and seek agreement on common formats, common 
struc tures, etc for data.

Horizon 2020 has three major components: society challenges; industrial competitiveness 
projects and scientific excellence. The big part of the ICT funding falls under the industrial 
competitiveness part though it is present throughout the societal challenges. The light  house 
projects fall under the „secure, clean and efficient energy“ challenge where ICT is a  
substantial component. We intend to publish a first call for proposals on December 11th. 
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Figure 11

There is cooperation going on between China and the EU. I referred already to the  
Urbanisation Partnership (Figure 11). This year under the ICT policy dialogue we launched 
the EU-China cooperation on smart cities. We have set up expert groups and over the 
summer each side has been selecting 15 cities who are interested to forge cooperation 
partnerships. 

The goals of this cooperation are basically to exchange best practices. Europe and China, 
both have an interest in cities and both have different experiences from the past, different 
challenges lying ahead for the future. But both have identified technologies playing a key role 
in helping solve the challenges that face us, in particular in relation to sustainability -  
environmental, economic and social. Groups of Chinese cities will be visiting European 
cities and vice versa. After this exchange we will have a report on what has been learnt and 
how to move forward. We would expect to eventually see pilot projects established where 
both parties are involved. 

We have now linked this smart cities cooperation into the Urbanisation Partnership. That is 
important because it is one means of giving visibility in a partnership that has been signed at 
the highest levels in China and in the EU. The first concrete event we will take place in 
Beijing this year. 
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Figure 12

We also plan to establish a follow up to NiCE project again with China as the key internatio- 
nal partner (Figure 12, 13). The international collaboration is for now focussed on one 
country and that is China. We would like to see something equivalent to a Green Digital 
Charter being set up in China. Important in our view is to cooperate on measurement 
activities, develop common practices and toolsets, and transparent means of demonstrating 
costs and benefits of smart solutions. 

Chinese representatives can be involved in the EIP stakeholder’s platform and the Horizon 
2020 programme is open to participation from China, so we would welcome participation 
coming from the Chinese side in those projects. 
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Figure 13
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10 No Smart City without Smart Government 

Dr. Matthias Fluegge, Fraunhofer Institute FOKUS, Berlin

First, let me thank you for the invitation to this event. I think we have already seen quite 
impressive visions of what makes a city smarter or more intelligent. We have also learnt that 
a smart city covers many fields of activity that range from mobility over environmental  
issues to energy, education, safety and many more. When we have a look at the relation 
between these topics we can see in some cases more and in some cases less interdependen-
cies. However, interestingly all of these topics are somehow related to the city government 
and to the public sector and the public administration. 

Figure 1

This becomes clear when taking a walk through the city (Figure 1). So, I would like to invite 
you to join me on this walk. Our first stop over is a road construction site. As we have learned 
mobility is a key topic for urban agglomerations and so it is important to keep the roads in 
shape.  While this may be done by private companies it is the city government that does  
the master planning for the road infrastructure and it is a public authority - the road construc-
tion office for example - that issues the permissions for the road works. 

When we go on we enter the shopping area. It is a very nice environment to go for shopping 
here since it is a very clean and tidy area mainly due to the trash cans that are emptied  
on a regular basis. This service is provided by the public cleansing service - which again is a 
municipal organisation.

By the way the air is quite good in this area since it is part of a so called environmental zone. 
Access by car to these zones is only allowed for cars that comply with certain emission 
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standards. And again these environmental zones have been set up by a public authority, this 
time for environmental issues. 

After an exhausting shopping trip we decide to relax a bit in a public recreation area which 
has been established as a result of a local citizen initiative together with the city department 
for urban development. 

Coming back to the initial slide we can see that almost all topics from A like air quality  
over M like noise emissions to  Z are dependent or at least are somehow related to the city 
government and to the public administration - which brings me to the title of this talk:  
No Smart City without Smart  Government. 

Figure 2

In General one could have two perspectives on the public administration (Figure 2). On the  
one hand side it can be perceived as an obstacle to smart cities, e.g. when thinking in terms  
of permissions, of tedious application procedures, waiting time, big records etc. On the other 
hand it can be also perceived as an enabler for smart cities, e.g. when thinking in terms  
of promoting economic development, of setting up new infrastructures, also electronic 
infrastructures of course, of including citizens in making decisions within the city etc. 
Not surprisingly the German government decided for the second option and the German 
Federal Ministry of Interior as well as the German Federal States have recognized the 
importance of a modern government and a modern public administration for economic 
success. This is why special attention was paid to the use of information and communication 
technologies - particularly the internet - as a tool to achieve better government. And this is 
also the definition of eGovernment.



124 125

Figure 3

Since the year 2000 there have been several national flagship programmes and initiatives to 
promote eGovernment on all levels, on the federal level on the state level and on the local 
level (Figure 3). This started in 2000 with BundOnline 2005 which aimed at making all 
federal public administration services ready for online delivery by the year 2005. Actually 
this goal was achieved one year earlier in 2004. 

In 2003 Deutschland Online was launched which aimed at a better cooperation among the 
Federal Government, the Federal States and the local authorities in the delivery of eServices 
and in the joint definition of standards (Figure 4). In 2006 e-government 2.0 was launched 
which specifically focused on improving electronic collaboration between the business 
community and the public administration as well as on electronic identities and secure 
communication infrastructures. 

Most recently the national eGovernment strategy was launched in 2010. It was defined in a 
joined effort by actors on the federal, the state and the municipal level and it has the overall 
goal of bringing Germany into a leading eGovernment position in Europe by the year 2015.
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Figure 4

When we look at the technological development instead of political driven initiatives we  
can mainly see three steps of eGovernment or three development stages of eGovernment in 
Germany (Figure 4). And maybe the last stage or the most recent stage is something that we  
can consider as smart government in the sense that it contributes to implement the ideas and 
the vision of smart cities. I will come back to this later. 
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Figure 5

The first technological development stage of eGovernment was actually strongly characte-
rized by ICT systems that support very specific administrative procedures (Figure 5).  
So, the idea was to relief the civil servant from paper work in applications, such as building 
applications, citizen registration, child benefit claims etc. This was very strongly focused  
on administration internal procedures. The ICT systems that have been build at that  
time were highly individual developments that did not talk to each other, so we could speak 
of monolithic systems and data silos.
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Figure 6

Furthermore the internet and the World Wide Web was discovered by the public sector to 
provide information to citizens and to the business, very simple information such as office 
opening hours, contact persons etc. However, at that time this was only considered as a  
one way communication channel from the public administration to the citizen and not vice 
versa. This changed with the second technological development stage of eGovernment  
and this step mainly focused on the shift from a task-oriented towards process oriented 
eGovernment and process-oriented administration (Figure 6). The basic idea here was to 
reduce media breaks in order to enable public agencies, businesses and citizens to participate 
in cross organisational workflows. At that time ICT was not only considered as a means  
to support existing processes but also as a driver to modernize public administration as such. 
The idea of process-oriented eGovernment also includes the concept of end-to-end online 
transactions and one stop government  -which is the integration of several public services at  
a single point of access. Of course such services then should be made available through 
different channels: web, email, mobile etc.

This shift towards process-oriented eGovernment had several technical implementations. 
Firstly, ICT systems were more and more built based on the SOA design paradigm, i.e. based 
on service oriented architectures. The slogan at that time was ‘from software to services’. 
Open standards have been defined for the seamless exchange of data between organisations 
and between the ICT systems. In the context of end-to-end online transactions secure 
electronic identities became more and more important. 
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Figure 7

In recent years there have been several flagship and lighthouse projects launched by the 
German government to promote the idea of process-oriented eGovernment. I would like to 
briefly introduce some of them to you (Figure 7). One project was the flagship project D115 
which is a central telephone number to give businesses and individuals a direct line to the 
public administration. The basic idea here was that callers would no longer have to figure out 
which level of government, which authority, which office is responsible for a specific con-
cern. They would just dial the 115 and get an answer. This is why the slogan of this project 
was also ‘115 - we love questions’. The interesting thing about this project or this service 
number is that it provides a fixed service quality regarding availability, response time and 
call quality which in the end is the time that is needed to fully fulfil the request of a customer 
or of a caller. 

This sounds like nothing special actually. Fixed service qualities – we have heard this  
quite often. But it becomes very special when considering the fact that the 115 is not provided 
by a single central service centre but rather by a network of hundreds of independent service 
centres on all levels, on the federal level, on the state level, and on the local level. All of  
these call centres come with their own culture. They come with their own ICT systems.  
They come with their own knowledge bases, with their own case management systems etc.  
This is why a main focus in this project was to define standards. Standards for the exchange 
of data between these centres and for describing caller enquiries and most frequently  
requested services. Today this has a high degree of caller satisfaction. The network of 
participating service centres is continuously growing.
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Figure 8

Another example in the context of process-oriented eGovernment - especially focusing on  
the idea of improving processes between businesses and the public administration - is the so 
called ‘Process Data Accelerator’ (Figure 8). The Agronom is P23R because in the German 
translation of Process Data Accelerator there are 23 letters between the P and the R. This 
project is motivated by the fact that the German legislation defines about 10.000 reporting 
duties, e.g. companies have to report working hours of employees and wages to the statistical 
offices of the Federal States. Or they have to report social insurance contributions to the 
health insurance organisations etc. and many more. Because most of the data for these reports 
may come from one and the same master data record or from one and the same enterprise IT 
systems they have to be sent to different recipients, to different public authorities. All of these 
public authorities require different reporting forms, different reporting contents, different 
reporting formats and they require different timelines and different reporting periods. This is 
what makes things really complicated especially for small and medium enterprises. It causes 
in total bureaucracy costs of 40 Billion Euro per year which is quite a big number. Therefore 
the Federal Ministry of the Interior initiated this project ‘Process Data Accelerator’ which 
provides both a technical and an organisational solution for this problem. 

The technical solution grabs data from the enterprise IT systems and takes care of two 
things: for transforming the data, for generating the report that is requested by the public 
authority and it also takes care of sending out this report within the required period  
and within the required timelines. The technical heart of this solution   is a rule-based  
transformation engine together with connectors on the side of the enterprise IT systems  
and on the side of the public administration IT systems.

Furthermore, a support centre  - which is part of the organisational solution - continuously 
monitors the German legislation with regard to reporting duties that might have changed and 
for new reporting duties in order to adapt this rule base of the Process Data Accelerator. 
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This project is lead by Fraunhofer FOKUS and is carried out together with 12 other partners 
from government business and research and we have already conducted quite big pilots with 
companies such as BASF, Datev and public agencies in the area of employment reporting 
duties and environmental reporting duties. 

Finally, when talking about end-to-end online transactions we have also to talk about secure 
electronic identities. I guess all of us already have many identities in the internet such as 
login and password for email services or for web shops. However, when it comes to legally 
binding transactions we really need trustworthy identities in the sense that authentication  
is provided for ones identity and also guaranteed. 

Figure 9

This is why the new German eID card was issued in 2010 and this card provides a number  
of key functionalities to support secure online transactions, e.g. the online eID function  
by means of which users can transfer personal attributes to an electronic service provider 
(Figure 9). In this process not only the user is identified but of course also the service 
provider has to present an authorisation certificate to access this data. Furthermore it provi-
des an electronic signature to electronically sign documents in a legally binding manner.  
And it provides a sovereign function that is only accessible for qualified authorities in order 
to access digital photograph and fingerprints. About 20 Million cards have already been 
issued and of course in order to use this infrastructure for new public services, also invest-
ments by the public sector have to been made. This is why about 70.000 authorities have been 
already equipped with this infrastructure and with hard- and software for this card. 

There are many more examples of process-oriented eGovernment. But I think these projects 
and these new public services are already quite impressive and they show that despite - or 
maybe even - because of the complex services structure in Germany and the high autonomy 
of these levels we have a quite innovative public administration and the ideas of eGovern-
ment are seriously followed. 



130 131

The basic question is: what comes next? What can we expect beyond of what I just presented 
as eGovernment 2.0 and how can the government and the public demonstration contribute  
to implement the ideas of smart cities and to implement this vision? In order to understand 
this we have to somehow define the term ‘smart’. According to what we have heard yesterday 
and today and according to many other talks and publications the concept of smart and  
more intelligent cities is strongly based on the efficient use of resources, on the optimisation 
of resources and on building on social and human capital within the city. If by ‘smart’ we 
understand these two things 1- efficient use of resources 2. building on social and human 
capital then this can be only achieved by the public sector and by the government by strongly 
involving third parties such as business, citizens and civil society organisations to support 
governmental tasks and obligations. This is why we strongly believe that in the context of 
smart cities the city government and public administration will more and more develop  
from pure service providers that try to do everything on their own to platform providers that  
set up an environment where third parties can innovate and where third parties can take 
responsibility in the city. 

Figure 10

What does this mean in terms of ICT and eGovernment (Figure 10)? It basically means that 
public authorities will more and more provide programmatic access to public services and 
public data so that third parties from business and civil society can make use of these assets 
to develop new innovative citizen applications. Furthermore public authorities will make 
more and more use of participation and collaboration tools in order to involve citizens in 
making decisions in the city and in order to engage citizens to support governmental tasks. 
Of course these new ways of cooperation also require a kind of cultural change within the 
public administration but we see that step by step in many countries as well as in Germany 
this cultural change currently takes place. 
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Figure 11

The concept of “government as a platform” was also mentioned by Tim O’Reilly some  
years ago who coined the term “Web 2.0” (Figure 11). I think it gets clearer when we have a 
look at concrete examples. One example is not a concrete project but rather can be considered 
as a megatrend - Open Government Data. The basic idea of this concept is to open up 
governmental data treasures and to make them available and reusable for everybody. This 
could be any kind of data, such as for example public transport data, public budget informa-
tion or statistical employment data etc. The motivation behind this is actually twofold.  
On the one hand side the idea is to increase transparency and to provide better traceability for 
political decisions. On the other hand side however the idea is to support economic devel-
opment to foster the re-use of these resources by companies so that they can innovate based 
on this data, and build new business models and new applications. 

This is not just a trend but a whole paradigm shift because today all kind of data of the public 
sector has been considered as private or as closed except for data that has been explicitly 
requested to be opened. Now - step by step - data  is by default being considered as public 
- except for data that is specifically privacy sensitive and security sensitive. This is not just a 
weird idea by some activists but it is more and more also backed by EU and national  
legislation such as the PSI directive, the German eGovernment law or transparency laws t 
hat we have e.g. in the city of Hamburg,. 

There are a number of key open data principles. Public authorities that provide data should do 
that in a machine processable way in order to simplify the re-use of this data. They should 
use non-propriety formats and they should put the data under free licenses in order to provide 
legal certainty and not to constrain the use of this data. There are many more agreed Open 
Data principles. Along these Open Data principles there is a growing number of Open Data 
portals that make this data available. On the slide you can see the screenshot of the German 
national Open Data portal that has been implemented by Fraunhofer FOKUS. 
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This portal provides ways for public authorities to publish data in a structured manner, to 
describe this data by means of meta data. And of course it provides means for interested 
users to find appropriate data and to get information about who maintains this data, who is 
responsible for it when it has been updated, which license this data is provided under etc.? 
Along with this growing number of Open Data portals on all levels, on the national level,  
on the EU level, on the regional level there is a growing number of applications that have 
been developed by third parties based on this data. This shows the high dynamic city that is 
behind this movement. I think it is an excellent example for government as a platform,  
how government can provide better citizens services in a very resource efficient manner  
and by involving third parties to do this.

Figure 12

Another example in this regard is an ongoing R&D project called ‘goBerlin’ (Figure 12).  
In this project Fraunhofer FOKUS together with the City of Berlin and other industrial 
partners builds a market place for electronic services from public administration and busi-
ness. This market place is being built on top of the cloud computing infrastructure of the 
official IT service provider for the Berlin public administration, hence in a trusted environ-
ment. The interesting aspect of this market place is that it provides ways for both, for public 
service providers and for commercial service providers to publish their services on this 
market place. For example the Berlin public administration may want to publish an online 
child birth registration service there and private companies may add complimentary services 
such as services for buying baby clothes or buying baby toys. Then this market place is 
opened for third party App developers from civil society and business. They can use these 
services and combine them to completely new application e.g. to the Berlin newborn App. 
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Figure 13

Another example would be a Berlin re-location App where services for online citizen  
registration are combined with that of professional relocation companies and transportation 
companies (Figure 13). In order to support App developers in their work this market place  
also provides a number of development tools and base services. Then these Apps that have 
been developed are being published on a portal for citizens. aBefore they are being published 
they undergo a certification procedure that is carried out by the operator of this market  
place which is a trusted public entity. 
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Figure 14

Actually this concept brings key benefits for all of the involved stakeholders (Figure 14). 
Yesterday we have heard that such models only work when all of the stakeholders benefit. 
First of course the citizen benefits from completely new services and applications.  
That means more online transactions and also more online transactions between the  
public administration and the citizen. On the side of the public administration this reduces 
processing costs. 

On the other hand for businesses, especially for small and medium enterprises, this  
means new business opportunities. They can act either as a service provider on this market 
place or they can act as an App developer that combines certain services. This project is 
being supported by the Federal Ministry of Economics and it is expected to enter in a pilot 
phase next year in 2014.
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Figure 15

In order to support citizens in civil commitment the public authorities may use collaboration 
and participation tools (Figure 15). One example for such a collaboration tools are citizen 
issue management systems that can be used by citizens to report local issues to the respon-
sible local authority. That can be issues such as for example side walk parking, broken 
streetlights, illegal dumping of trash. They can do this very comfortable on the fly when 
walking by because these platforms also provide mobile applications with which a citizen 
makes a photo of this issue and the location is automatically detected. Finally, the report is 
provided to the public administration. There the platform is integrated with the backend 
systems, a workflow is triggered and hopefully things are getting fixed then.

Again this brings a number of key benefits for all of the involved parties. First the public 
administration has reduced inspection efforts because now the citizens take the responsibility 
and inspect their environment. The citizen can track the status of this issue. He can see  
who is responsible, whether this thing has been already fixed or not. And most interesting is 
maybe that these tools are also very valuable for political decision makers in the public,  
e.g. for the mayor of a city because he can see - based on statistical reporting data - which  
are really the pressing issues within the city. He may also see how effectively his public 
administration is able to deal with these issues and to handle them. I think this opens up very 
interesting new opportunities. 

Selected cities make already use of these platforms. However, this is just the beginning.  
In the future we will see these platforms grow together with Open Data portals and with 
participation tools. For example, at this year CeBIT we have shown a prototype that  
demonstrates how based on such statistical citizen reporting data a dialogue is launched 
between the citizens and the government to find a solution for these issues and how this 
dialogue is automatically complemented by means of suitable Open Data in order to make 
better decisions. 
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There are many more examples of how a smart city government may use ICT to build  
on the innovation potential of third parties, e.g. by means of participatory budgets citizens 
can decide over a certain part of the public budget and how it is used in the local environ-
ment. Governments can use crowd funding platforms to raise additional funds, e.g. for 
upgrading local playgrounds etc.

Our overall vision at Fraunhofer FOKUS is that of a so called ‘smart city cloud’ which is a 
kind of virtually integrated environment that provides open interfaces to public services and 
public data along with certain value added services. Such an infrastructure is not just a  
vision but something we are actually working. Such an infrastructure basically provides three 
main functionalities. Firstly, it is a breeding environment and a development environment  
for completely new applications as I have mentioned before, applications that are being 
developed by third parties. It provides data analytics and data foresight tools and methodo-
logies to monitor urban processes and to optimise urban processes. And it provides of  
course customisable collaboration tools and participation tools to involve citizens in decision 
making and to support new forms of commitment and civil engagement. 

Figure 16

When consequently following the idea of opening up the innovation process in cities and  
of considering the government as platform provider for such processes, the city government 
will be more and more perceived as an enabler for smart cities rather than an obstacle.  
At Fraunhofer FOKUS we support this process by engineering ICT for smart cities (Figure 16). 
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11 Building an Smart City Highligting Economy and Living:
 Two Case Studies in Ningbo, China

Chen Bingrong, Ningbo Municipal People’s Government
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12 Case Study of Intelligent City Evaluation System in China

Prof. Wu Zhiqiang, Tongji University
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13 Smart as the New Green? –  
 Reflections on the International Debate about Eco-Cities

Prof. Dr. Bernhard Mueller, Leibniz-Institute of Ecological Urban and Regional  
Development, Dresden

Growing interest in eco-cities

The discussion about eco-cities is not at all new. What started in the mid-seventies as a 
reaction to the unsustainable development patterns of cities that had evolved already during 
the decades before, has become a worldwide movement. Whereas the first approaches 
towards eco-cities were mainly ecology based, smart technology has increasingly intruded 
more recent modern concepts. But can we therefore say that “Smart” is the “New Green”  
in urban development? This article attempts to shed some light on this question and tries to 
provide some answers.

If we look – let’s say – at Masdar City in Abu Dhabi, one of the most prominent contem-
porary examples of eco-cities worldwide, we can find many arguments for calling smart the 
new green. The city was projected by Lord Norman Foster as a zero-carbon- and zero- 
waste-city on a area of 700 hectares with mainly residential and commercial uses for an 
envisaged population of about 40.000 inhabitants. The city is less a green island than a 
high-tech development hub providing not only latest technology in urban development but 
also international high-tech oriented research facilities. The initial cost estimate was  
24 billion US $ or 600,000 US $ per future inhabitant. Meanwhile rising cost has forced  
some undertakings to be stopped, and the pace of development has considerably slowed 
down. The initial timeframe for completion was until the year 2016. Meanwhile it has been 
extended to 2025. The initial transport concept has been partly shelved. And the cost  
forbids repeating the project in other areas on larger scales like in China where according to 
government plans, 230 million persons are to become urbanized within the next 20 years. 

Nevertheless, if we look around we can find a lot of similar projects where eco-city develop-
ment is closely linked with technological progress: for example in China, the United States, 
Canada, Europe, as well as in India and in other countries. Moreover, new concepts have 
evolved focusing different levels. On the one hand, eco-districts are discussed, focusing 
mainly the neighbourhood level within cities. On the other hand, eco-regions are designed. 
They are conceptually linked with regional production chains, endogenous development  
and more locally and regionally oriented lifestyles. 

For many years, eco-cities have been much under debate. There are at least two lines of 
discussion: One promotes urban green areas and ecological issues. The other one emphasizes 
technology and promotes innovation oriented and ICT-based development. Does this  
indicate a divide between nature and technology in urban development? Or should the fact 
that there are differing starting points be regarded as different facets of the same, i.e. contri-
butions to a more sustainable urban development? In any case, we can assume that “Smart” 
at least plays a role in the discussion about the “New Green” in urban development, and 
eco-cities have become urban laboratories for innovation in order to create a more sustainable 
world.

Based on these considerations we shall first have a closer look at the ambiguity of the eco-
city concept in the following. Second, we will reflect about the relation between the eco-city 
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and sustainability. Third, we look into certification schemes. And finally, an answer  
shall be given to the question of whether “Smart”, i.e. the technology driven city, is the  
“New Green” in future urban development.

Ambiguity of the eco-city

According to an article by Mark Roseland from Vancouver in 1997, the term eco-city is 
relatively new but it is based upon concepts that have existed for a long time. And indeed,  
if we go back in history, lets say to the late 19th and beginning 20th century, we can identify 
garden cities as very early eco-cities, or as their promoters marketed them: cities of tomor-
row. „Yesterday living and working in the smoke, today living in the suburbs and working in 
the smoke, and tomorrow living and working in the sun“, was the motto of the sales pro-
motion for Welwyn Garden City north of London, one of the first garden cities in England 
founded by Ebenezer Howard. Here and in many others cases principles of a more eco-  
and human-friendly urban development were applied.

50 years later, Richard Register from Berkeley only had to take up the earlier ideas when  
he promoted the eco-cities movement in the 1970s. He wrote a book on “Rebuilding cities in 
balance with nature” in which he emphasized the walkable and mixed-use city together  
with an abundance of natural, green areas as important prerequisites for facilitating a better 
urban life. Was Ebenezer Howard’s approach a reaction to the early industrialisation and  
its detrimental environmental and human impacts, so was Richard Register’s approach a 
reaction to sub-urbanization, and its impact on central cities’ decline and disappearing 
inner-urban life.   

Nevertheless, as Simon Joss from Westminster University in London put it in a publication  
in 2010 considering the experience of about 80 eco-cities worldwide, eco-cities have  
moved from a relatively loosely defined concept with only few, mainly experimental pilots  
to a multitude of concrete practice led initiatives. This is supported by the timeline of 
eco-cities worldwide which he provided in a recent article: Whereas he identified only less 
than 30 eco-city initiatives until the year 2000, the number of eco-cities skyrocketed since 
then reaching almost 200 by now. This rise can be to a large extent attributed to China, where 
the concept of eco-cities has spread enormously, and a number of more than a hundred,  
some speak of even several hundreds of new eco-cities, is under discussion at the moment. 

With this evolution, the face of the eco-city has tremendously changed. In the 1970s  
eco-cities were mainly understood as green cities, and the first eco-city world summit in 
1990 was still very much oriented towards ecological principles of urban planning and 
development. Later, authors like the Australian David Engwicht, widened the discussion by 
bringing in issues like calming down traffic and promoting place making. And if we look  
at the principles for creating eco-cities as published in Urban Ecology in 1996, we can  
see that technological issues were not a topic of discussion yet. 

The principles read as follows: (1) Revise land use priorities to create compact, diverse,  
green and vital mixed communities near transportation facilities; (2) Revise transportation 
priorities to favour bicycle and foot over autos; (3) Restore damaged urban environments 
(creeks, wetlands); (4) Create affordable, safe, convenient and racially and economically 
mixed housing; (5) Nurture social justice and create improved opportunities for women, 
people of colour and disabled; (6) Support local agriculture, urban greening projects  
and community gardening; (7) Promote recycling, innovative appropriate technology and 
resource conservation while reducing pollution and hazardous waste; (8) Work with business 
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to support ecologically conscious economic activity; (9) Promote voluntary simplicity and 
discourage excessive consumption of material goods; and (10) Increase awareness of the local 
environment and bioregion through activist and educational projects.

Only during the early 2000s, with the discussion about peak oil, energy, and climate  
change technological issues of urban development and the “smart” eco-city became more 
prominent. New city developments like in Masdar City or within Vancouver’s “Greenest 
City” approach supported technological thinking related to the eco-city. Only lately it 
became clear that there may be a rather large overlap between eco-cities and “smart cities”, 
and that the two debates should not strictly be separated. And the 10th Ecocity World 
Summit in Nantes in 2013 put much more emphasis on technological solutions for sustainable 
urban development, though still very focused on energy problems, than any of the world 
summits before. The following five themes were discussed: reducing the ecological footprint, 
addressing the energy challenges of the city, strengthening solidarity, organizing the  
sustainable city, and mobilizing enabling factors. Summing up it can be stated that, although 
technological issues do not play the most prominent role in the discussion yet, the eco-city 
has become much more multi-facetted during the last two decade, and the nature only 
oriented eco-city is a model of the past.

Eco-city and sustainability

Why do we talk about eco-cities at all? Wouldn’t it be much better to simply promote  
sustainability approaches in urban development like in some countries this seems to be the 
case? To answer these questions we shall have a closer look into the discussion about  
sustainable development and its relation to the eco-city. I would like to make special refe-
rence to Germany here.

Sustainability has made it to the stage of international debate since the late 1980s and early 
1990s. However, the principles of sustainability are much older. For example, they were 
formulated already at least 300 years ago by a practitioner, Hans Carl von Carlowitz. He was 
since 1711 the Chief Mining Officer in Saxony, which is nowadays a state of Germany 
bordering Czech Republic and Poland. In this function he was also responsible for forestry, 
i.e. the sustained supply of wood for mining, as well as for industry and production. In a book 
about the “appropriate cultivation of trees” he formulated for the first time principles of  
sustainable development, i.e. not to use more natural resources than nature can offer and 
regenerate. These were almost exactly the principles which were much later formulated by 
the Brundtland-Commission in 1987 and the Rio Conference in 1992: to use resources  
wisely and not at a higher speed than they are produced. 

Two years after the Rio Conference, the Aalborg Charter formulated principles for  
sustainable urban development and a framework to act for municipalities. The Urban 21 
Conference in Berlin in the year 2000 and then the Leipzig Charter on Sustainable European 
Cities in 2007 were further cornerstones for a more sustainable urban future. However, 
eco-city developments did not play a role. For example, the Leipzig Charter focused on two 
goals: (1) to make greater use of integrated urban development policy approaches and to 
foster implementation oriented participatory integrated urban development programs, and  
(2) to give special attention to deprived neighborhoods in order to promote social cohesion 
and integration. Regarding the first goal, the following strategies for action were formulated: 
(a) to create high quality public spaces, (b) to modernize infrastructure networks, (c) to 
improve energy efficiency, and (d) to promote proactive innovation and educational policies. 
And in the second case it was recommended (a) to pursue strategies for upgrading the 
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physical environment, (b) to strengthen the local economy and local labor market, (c)  
to develop proactive education and training policies for children and young people, and (d) to 
promote efficient and affordable housing.

In Germany, sustainability found its way into the constitution, the Basic Law, in 1994,  
and it became a major principle for spatial planning and development through its inclusion in 
the Building and Spatial Planning Laws in 1998. In 2001, a 15 members National Council  
of Sustainable Development was created, and in 2002, the National Sustainability Strategy 
was first elaborated. A respective monitoring system is in place since 2006, consisting of 
bi-annual Assessment or Indicator Reports. Some of the goals reflect issues related to urban 
development, especially those referring to new ways of energy provision, resources efficient 
construction, and the reduction of “consumption” of space for urban development and 
transportation. However, the indicators are relatively vague. Innovative technological and 
ICT driven development approaches do not play a role.

We can see a similar tendency if we look at the many contests for sustainable urban and 
regional development which were initiated in the 1990s by the federal government.  
Issues such as land management, mobility, environment, housing, and economy were consi-
dered while developing a set of sustainability goals and indicators while others like those 
used in the “classical” eco-city discussion were not under discussion. This is also especially 
true for technology-based urban issues.

Similar observations can be made concerning attempts on the state level to develop and 
implement sustainability indicator systems. The German Federal and State Governments 
developed indicator systems to measure urban sustainability and recommended them  
to be applied by municipalities. However, their response was more than poor as they either 
did not find them useful for their own development purposes or they did not want to give 
government a chance to interfere in their own municipal affairs and to challenge their rather 
high independence and autonomy. As a result we have to realize that such indicator systems 
were hardly taken. For example, in the state of North Rhine-Westphalia two thirds of the 
municipalities did not have any sustainability indicator system at all in place until recently. 

This shows that the sustainability debate does not always become a driver towards a more 
eco-oriented urban development. This is especially true if we consider that sustainability in 
German planning is very much defined as a task to balance ecological, economical and social 
issues. And even less it promotes technology solutions in an eco-urban context. Nevertheless, 
there are a few German examples where sustainability and eco-city development have 
worked hand in hand. The city of Freiburg in south-western Germany is recognized as a hub 
of sustainable urban development and an eco-city at the same time. This reputation is based 
on long standing efforts by several city governments over a longer period, but it is also 
especially grounded on the development of Freiburg-Vauban. The area was formerly used by 
military forces. After the German unification it became clear that they would leave, and a 
local initiative was formed in order to redevelop the area in a sustainable way. Strong empha-
sis was put on goals such as car reduced mobility, the creation of a neighborhood of short 
distances, the installation of local heating systems, social integration, as well as giving 
priority to private and cooperative groups over investors. Thus, a true eco-city was created, 
and Freiburg-Vauban has since then become a remarkable success story. It can be considered 
as one of the cases where sustainability has been operationalized, and been made a political 
guideline in overall municipal decision-making.
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Eco-cities: From concept to operationalization

The eco-city discussion has tremendously gained focus and operationalization through 
different indicator systems for sustainable urban development which were developed over the 
years. However, a real breakthrough was made only with the development and the increasin-
gly popular application of respective certification schemes. In Germany we can see that a 
decisive step forward was made through the creation of the German Sustainable Building 
Council, the Deutsche Gesellschaft für Nachhaltiges Bauen, DGNB, which was initiated only 
in the mid 2000s by a small group of stakeholders from the real estate and the building 
sectors. Now it has around 1200 members, and it understands itself as a unique knowledge 
platform. DGNB has developed a certification system which is quite remarkable. It takes up 
ICT and technology issues, and brings them together with eco-development approaches.

The indicator system for new and already existing but rather recent development areas  
which is applicable on both, building and neighbourhood/urban district levels, is built around 
five key aspects of sustainable building: environmental quality, economic quality, socio-
cultural and functional quality, technical quality and process quality. Each of these is 
specified by a set of criteria, among them criteria such as IT and communication infrastruc-
ture, energy technology, and quality of transport systems. According to the criteria  
which a project fulfils and the level of accomplishment, bronze, silver or gold certificates are 
awarded.  During the past years, a high number of urban development projects have been 
assessed and certified by DGNB nationally and internationally, and the certification scheme 
has managed to find its place among other international certification schemes, such as 
LEEED and BREEAM. For example, the DGNB certification scheme was successfully 
applied in several development projects in China.

The DGNB scheme follows a very broad approach, and it goes far beyond of what muni-
cipalities are doing or have done before. Private sector initiative and involvement has proven 
to be a strength as the scheme has become highly attractive for investors as well as for real 
estate owners. Moreover, also municipalities have shown increasing interest in certifications. 
Nevertheless it may still be too early to assess the success or failure of the scheme, especially 
with regard to its international application. 

And one more aspect needs consideration: the DGNB certification scheme is mainly appli-
cable and applied to rather new buildings and urban districts. This causes a bias in the overall 
assessment approach, and it poses a severe limitation to the scheme’s ability to assess the 
sustainability of a whole city or region. At least in Germany and in many European countries, 
most of the buildings and urban districts of our future cities already exist today. 

Conclusions 

We have started with the question of whether “Smart” can be regarded as the “New Green”. 
We have argued that elements which characterize smart cities have intruded eco-city  
approaches only slowly and late. We also saw that for along time there was an ambiguity in 
the debate about eco-cities. Approaches ranged between purely nature oriented green  
urban development on the one side, and mainly technology driven city futures on the other 
side. It was further argued that it may not be advisable to fully subsume the eco-cities  
debate under the discussion about sustainable urban development as many sustainability 
approaches, especially on the local level, lack clarity and traceability regarding their  
progress. And finally, it has been shown that with the more recent certification schemes, such 
as the DGNB system in Germany, technology is becoming an integral part of eco-city 
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development. Therefore the answer to the above question is definitely not that “smart” is 
substitutes “green”. In fact, it is more and more playing a complementary role. 

Technology and ICT-based approaches may become even more important if we think in  
new challenges, i.e. through climate change and demographic change. Mitigating climate 
change requires intelligent approaches, e.g. regarding energy systems, and adaptation policies 
are dependent on smart solutions, e.g. for making our cities more resilient. Demographic 
change, and especially aging sensitive urban development concepts will more and more be in 
need of technological solutions, e.g. in the fields of ambient assisted living, transportation, 
and medical care. Eco-cities can thus be suitable laboratories for smart technologies, and we 
should take this possible symbiosis much more actively up. Moreover, there may be large 
market potentials and opportunities, among others regarding advanced manufacturing and 
Industry 4.0. We are entering a phase where everything is connected, from health care to 
transportation, from design and production to logistics and marketing. Therefore it is not the 
eco-city or the smart city alone anymore which we should aim at, but the “eco-tech-city”, t 
he city which gives room for both, nature and technology. 

However, new questions arise here: Do we want to create eco-islands even if they are not 
linked with their hinterland, where biodiversity or pollution does not matter? How can  
we avoid new types of segregation within our cities, functionally and socially? Who is going 
to live in which part of the segregated city? How do we link the more modern, high-tech 
oriented “smart” parts of cities with the backward and retarded ones? How do we create  
a bridge between the technology affine population and the less affine one? How can we avoid 
that the “innovation cheetahs” in our cities of today become the technological dinosaurs  
of tomorrow? Which new (data) security requirements come up and how can we achieve the 
highest possible resilience of critical infrastructures? Will the rather inflexible and slow 
infrastructure development be able to keep pace with the fast innovation cycles of techno-
logy- driven urban development? Are we able to finance and mentally cope with the  
necessary transformation processes? Should we continue to produce showcases of “eco-tech-
cities”, or do we have to more strictly observe principles of reproducibility? How can we 
avoid that our dreams of today turn into burdens or even horrors of tomorrow? Which forms 
of participation and governance are best suited? We can easily see: More questions than 
answers. Thus, the search goes on.
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14 Environmental Solutions for Smart Cities in China

Prof. Hao Jiming, Tsinghua University
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15 Digitalization and the Future of Work in Germany

Prof. Dr. Arnold Picot, University of Munich

In this presentation I am going to give an overview on several aspects that have been  
touched before. I want to focus on the implications for the working people, the humans who 
work in cities and how their live might change under the influence of ICT.

Of course I can only point to some trends within this ongoing process. I assume that  
deep changes will come up in the working world and organisation of work in our societies. 
How is work going to change and what kind of influence is this going to have on the  
structures of our cities? 

If one talks about the organisation of work and the nature of work one has to keep in mind 
that technology has always shaped the way we work. Looking through history we can 
distinguish at least for the last couple of centuries several phases of industrial revolutions.

Figure 1

The last two Phases are mainly influenced and shaped by IT, digitalisation and IT driven 
technology (Figure 1). I think this is the interesting point that we have to keep in mind. 
What’s going on there? It’s an unprecedented increase in performance of key technologies 
such as computers, especially the processing power of computer chips, storage capacity for 
electronic information, and transmission capacity in electronic networks, i.e. bandwidth.  
This increase in performance is taking place in an exponential way which can be seen on the 
vertical axis and at the same time it’s going on for quite some time already.  Specialists  
and experts tell us that this will continue for a couple of years to come - some say ten years, 
some say twenty years. Anyway, this is very important because every one to two years  
the performance of these technologies doubles more or less and if it doubles the next two, 
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three or four years again and again then of course the potential that these technologies put in 
place increases tremendously and this changes a lot. However, this wouldn’t be that exciting 
if not on the other hand the costs for the functions that these technologies provide go  
down at the same pace more or less. 

Figure 2

For all three technologies, prices on a unit basis really rapidly decreasing, so that you  
nowadays get these functions on an unit base for prices near nothing (Figure 2). This changes 
a lot because if you get this kind of functionality for very few money than of course people 
invent many things in order   make use of these technologies’ potential and to facilitate their 
lives and work or to improve industrial work processes.
 
If one wants to understand how important these changes are one can compare what  
kind of performance you get – measured in number of electronic  calculations per second -  
if you invest 1000 $.
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Figure 3

If you take this as a unit observation then you see that this is going up tremendously and  
that in the near future you get for this price the capacity of the brain of a mouse or even the 
brain of a human and later on even the brain of the entire mankind (Fig. 3). Of course, 
nobody knows whether this will take place in future according to this slope. But it shows that 
a tremendous potential of computing and transmission and storage power is available and 
becomes more and more available at even lower prices. This will be used in order to automate 
and to facilitate many processes in our world. This development is linked at the same time  
to an ever increasing miniaturization of working and production tools of all kinds leading to 
a more or less weightless economy. Of course this again changes the way we work and  
offers unprecedented mobility and flexibility potentials.

As I mentioned at the beginning technological progress has always influenced the organisa-
tion of work in the time of mass production which started in the early or middle 19th century. 
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Figure 4

The physical centralisation of production was a prerequisite and precondition for mass 
production (Figure 4). So, the plants, the factories and the office centers were created where 
people had to work in order to carry out their productive activities.  Before they mainly 
worked at home or near home. The physical centralization of administrative functions was 
required as well in order to coordinate activities and to facilitate communication.

The industrial work in factories has emerged a picture of work itself and so we got used  
to location bound working environments and to an extensive division of labour, separation of 
execution and responsibility and similar structures that seem to be self-evident. However, 
with the newly changing technology new ways to carry out work emerge. 

I don’t want to go through all the details of the next slides, but if we take these potentials  
that are coming up together with the third and fourth revolution that I mentioned at the 
beginning we more and more get near to the possibility of real-time management, of dis-
persed value networks. 
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Figure 5

Figure 6

Thus, we can coordinate spatially dispersed activities almost on a real-time basis which is 
very new for the mankind and will chang a lot (Figure 5 and 6). We also can dynamically 
configure business processes and can coordinate and call in expertise and specialists from  
all over the world if we want to.  We can also flexibly design our work processes even to the 
individual level of a batch size of one. This again is a trend that outweighs the traditional 
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mass production situation. The transparency of all these processes increases due to the 
availability of meta information through sensor networks and other means.  

As a result we can foresee deep changes in the way we work and we combine work and 
everyday life. Work processes can be controlled and integrated at any time and any place. 
Work results and work related data are predominantly shifted in the cloud. Project-based 
work and flexible integration of individuals as free lancers really increases rapidly, even 
today. We can tap expertise worldwide and all this in a more or less in a real-time fashion.
How is this reflected in the development of cities or of settlements and what kind of  
trends can be observed right now already?

At this point I would like to draw your attention to a recent study that has been carried  
out by Münchner Kreis and a consortium of companies and organisations.

Figure 9

This study among other aspects did field research in the countries listed and compared  
these countries in their attitudes towards situations and experiences regarding work (Figure 9). 
But also many other aspects were covered.
 
One interesting result is that project work already covers more than half of the work forces. 
So, we no more have the picture of work being something that is done in a linear and  
sequential way but it is a more project-oriented and flexible and this demands for new ways  
to organise work compared to the former times. This is quite similar in all the countries 
covered which is remarkable. Especially in China we had even a higher percentage.

If one looks at the way how this project work or current work is being done then quite  
some of this work is still done alone in a single work fashion. But some is done in teams or 
even in inter-organisational teams, teams that cross company boundaries. 
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Another aspect which seems to be interesting also for the development of cities is that  
people less than before can distinguish between a private life and work life and also that they 
don’t want to distinguish as clear cut between these two fields as they used to do. 

Figure 10

Only 30 % in Germany say that their current work setting allows for a strict separation 
between work and private life (Figure 10). In the other countries it is not very different.  
India seems to be an exception. If one asks: in the future I would like to keep my work and 
personal life separate, only 26 % in Germany said that they would like to have this  
separated. This was a surprise to us. And in the other countries there is not so much of a 
difference. We see that this strict separation between work and life which also characterised 
so far our cities and our settlements might be something of the past.

As one implication the office as a specific place for our professional lives is becoming less 
important leading to a diminishing need for down town office centres. 
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Figure 11

Of course we will need office centres still in the future but they must not grow at the same 
pace as population and jobs grow in a metropolitan area (Figure 11). Real estate people 
already report on this trend . 

Of course, people, who work flexibly, do their work from any place and at any time. In an  
earlier study that we did two years ago with Münchner Kreis in a similar consortium fashion 
- all these studies can be downloaded from the Münchner Kreis website (www.muenchner-
kreis.de) by the way - we found out that by 2024 at the latest over 75 % of office workers in 
Germany will regularly use a home or mobile office. 
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Figure 12

So ¾ of the work force will regularly work at home, from a mobile office or from office  
sites next to their home. This is important for our cities (Figure 12). Of course you need 
connectivity in order to enjoy the advantages of flexibility. Your data is stored somewhere in 
the cloud and you have to be able to tap the data anyplace and anytime. Therefore, high 
performing connectivity is a very important precondition. In this respect Germany at least, I 
think many countries, are still under- developed. 
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Figure 13

Looking at this official map from the German government you see that those parts of  
the country where you have access with a bandwidth of more than 50 mbit/s are rather sparse 
(the green areas) (Figure 13). 

If you want to de relevant work in a really flexible and mobile fashion then you have to  
have at least this level of bandwidth, perhaps even more. Therefore connectivity, especially 
high performance connectivity, is key and will have to be developed. Some countries are 
already ahead, they invest a lot into high performing broadband infrastructure (especially in 
fibre). Germany will have to dedicate considerable resources to this purpose. Challenges 
coming up with ubiquitous workplaces have to be kept in mind.
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Figure 14

Even if people work from home of from remote places there is the need to gather in  
person und to communicate face to face from time to time (Figure 14). There is also for those 
whose private homes do not have the necessary space or equipment to have a centre with 
special technology and other facilities near your home. This calls for the requirement of so 
called smart working centres that are being discussed for quite some while already.  
Even the political level has drawn attention to this aspect.
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Figure 15

In Germany in the year 2011 we could count something like only 72 so called smart working 
or co-working centres where people can gather and use equipment but also work together, 
have project meetings, share resources etc. (Figure 15). Of course these working centres also 
have a positive impact on the various dimensions of city life. 

South Korea has made the development of smart working centres a priority, a top priority  
and they have even installed I think a sort of Minister for Smart Working in South Korea on a 
very high level government position.
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Figure 16

Korea has a plan to enable at least 1/
3
 of all employees in the public sector to work from  

home or from so called smart working centres (Figure 16). The private sector then has to 
follow this kind of strategy. In 2012 only two smart working centres were realized in South 
Korea but 12 public ones and 50 private ones were to follow later in 2012. And until 2015 the 
goal is set to have 50 public and 450 private smart working centres.

The Netherlands also have laid down a policy which would cover the country with smart 
working centres, so does Estonia. European countries also have discovered this need. 
Telecommuting or working from near home has a lot of beneficial effects. The following slide 
shows effects of telecommuting that were calculated for the US.
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Figure 17

Here If 40% of the US work force that could principally work from home did so half the  
time what would happen (Figure 17)? This provides an idea of how telecommunication could 
impact the environmental and health situation and many other aspects.

We know that despite all remote work etc commuting cannot be abolished and travel as  
well as transport of goods will still needed. People have to meet in person in cities. What 
people expect is the seamless experience of travelling; they demand the intermodal  
easiness to travel and to smoothly use different means of transport.
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Figure 18

Figure 19
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Figure 20

This need is, thus, an increasing requirement for city planning (Figures 18, 19, 20). Inter-
modal transportation hubs in cities are recommended, of course virtual hubs and platforms 
but also real hubs where you can physically change the traffic means. One needs systems to 
plan and to integrate these travels nodes. This is not yet very far developed, but s badly 
needed in metropolitan areas.
 
In contrast to office work, industrial mass production, i.e. production of more or less  
identical physical goods in very high quantities, will also in future be highly centralized.  
One should expect that this takes place in industry parks and economic development  
zones outsides cities. Though the individual and decentralized production will increase mass 
production will continue to play an important role. Due to the space needed this mass  
production cannot take place within the cities. So, one has to take care for real estate where 
one can place and develop these factories. This is another challenge for the city development 
and for the transportation and traffic situation of course.
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Figure 21

On the other hand the rise of 3D printing and so called fables is a first and strong indicator  
of new ways of highly efficient and flexible small scale and decentralized production  
(Figure 21). This enables physical production to move back close to residential quarters and 
neighbourhoods or even back into private homes.  We will definitely see much more  
decentralised production which is carried out near the homes and which – due its digitized 
and software driven functions - operates very efficiently in provisioning a variety of  
physical goods. This trend is only starting right now but has to be reflected in future city 
development. 
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Figure 22

To conclude: what are the first takeaways that one should draw from this short presentation.  
I would like to wrap up in six points (Figure 22). 

Figure 23

Connectivity: Provide pervasive high performing connectivity. Mobile and fixed networks  
as a necessary infrastructure for future digital work in the cities. 



216 217

Decentralisation: Envisage a shift from central downtown offices to decentralized home 
offices and decentralized production facilities. This would considerably change the  
structure of cities. 

Changing spheres: The increasing integration of work into the private sphere must be 
reflected in the future design of urban quarters and homes. So, the special situation of private 
homes must also take into account the need for space, for office, or production work or at 
least one has to organise this in the very near environment of these quarters. For some  
cities this prerequisite for beneficial future development might not be easy to realise. Smart 
working, technical platforms and face to face meeting facilities next to residential  
quarters will be much more in demand. Transportation: Provide flexible, seamless and well 
coordinated intermodal transportation means and logistic services for transportation of  
goods or messages within the city manufacturing: care for expanding plant locations for 
highly automated large scale manufacturing outside of city centres (Figure 23). 
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