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ASCIMER (Assessing Smart Cities in the 
Mediterranean Region) is a project developed 
by the Universidad Politécnica of Madrid (UPM) 
for the EIBURS call on “Smart City Development: 
Applying European and International 
Experience to the Mediterranean Region”. 

Nowadays, many initiatives aimed at analysing 
the conception process, deployment methods 
or outcomes of the -referred as- Smart City 
projects are being developed in multiple fields. 
However, there is a lack of standardized metrics 
and methodologies to help to assess, prioritize, 
finance, implement, manage and replicate this 
kind of projects.  

The overall goal of the ASCIMER project is to 
develop a comprehensive framework to help 
public and private stakeholders to make 
informed decisions about Smart City investment 
strategies and to build skills for evaluation and 
prioritization of this kind of projects, including 
solving difficulties regarding deployment and 
transferability.  

To sum up, the goals of the project, along its 
three years of duration are: 

1. To define the Smart City concept and 
to understand how it can contribute to 
achieve urban development priorities. 

2. To develop a methodology to assess 
and prioritize Smart City projects. 

3. To develop guidelines to implement 
and manage Smart City Projects. 

4. To characterize Mediterranean City 
Challenges and to develop a 
transferability strategy of Smart City 
projects. This objective will be part of 
the other three above.  

The research outputs are enhanced by 
conducting two Workshops and a Final 
Conference. These actions are added to other 
dissemination and formation events. The web 
page of the project (http://www.eiburs-
ascimer.transyt-projects.com/) provides 
continuous information on the project findings 
and feeding the discussion with international 
participation. These initiatives will allow 
reviewing advances, sharing visions and 
discussing preliminary outcomes. Participation 
will be fostered through online forums to 
increase visibility and obtain real-time 
feedback. Besides, results will be disseminated 
in international conferences, congresses and 
scientific journals. 

Finally, the findings of this Research Program will 
be summarized in the following documents: 

 Smart Cities Best Practices Guide (Present) 
 Smart City Projects Assessment Guidebook  
 Smart Cities Implementation and 

Governance Guidelines  
 
The project brings together UPM academics 
and PhD students in collaboration with an 
international group of experts already taking 
part in the research work. 
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ASCIMER’s Working definition 
A  Smart City is an integrated system that 
interacts with human and social capital 

using ICT-based solutions. It aims to 
efficiently achieve sustainable 

development and a high quality of life on 
the basis of a multistakeholder, 
municipally based partnership. 

Cities are the main poles of human and 
economic activity. They hold the potential to 
create synergies allowing great development 
opportunities to their inhabitants. However, they 
also generate a wide range of problems that 
can be difficult to tackle as they grow in size 
and complexity. Cities are also the places 
where inequalities are stronger and, if they are 
not properly managed, the negative effects 
can surpass the positive ones. 

Urban areas need to manage their growth, 
supporting economic competitiveness, while 
enhancing social cohesion, environmental 
sustainability and an increased quality of life of 
their citizens. 

With the development of new technological 
innovations -mainly ICTs- the concept of the 
“Smart City” emerges as a means to achieve 
more efficient and sustainable cities. 

Since its conception, the Smart City notion has 
evolved from the execution of specific projects 
to the implementation of global strategies to 
tackle wider city challenges. Thus, it is necessary 
to get a comprehensive overview of the 
available possibilities and relate them to the 
specific city challenges.  

The main innovations coming from the Smart 
City concept are the rise of a user-centric 
approach that considers urban issues from the 
perspective of the citizen’s needs, the 
engagement of citizens in the city functioning, 
or the holistic approach to urban challenges 
that becomes essential for Smart Strategies.  

This last innovative factor explains why the 
Smart City is a concept that surpasses earlier 
maybe similar ones that usually miss the holistic 
approach, focusing only on improving either 
human, technological or environmental factors. 

ICT-based solutions are the key element that 
differentiates and confers potential to the Smart 
City, however simply deploying expensive 
technologies in the city is a misunderstanding of 
the concept. 

The development of Smart Strategies must be 
run on the basis of a multistakeholder 
municipally-based partnership. Bottom-up 
approaches ought to be allowed to coexist with 
the more traditional top-down ones. Also Smart 
City solutions must apply inclusive approaches 

As seen, the definition of a Smart City is a very 
broad concept that has technology as a basic 
aspect, coupled with social and human capital 
development. ASCIMER has developed its own 
working definition. 

Analysing the urban environment, research 
works deal with a different number of fields to 
frame the city. We have identified in the 
reviewed literature that they can all be 
allocated within six main City Dimensions: 
Governance, Economy, Mobility, Environment, 
People and Living. 

They represent the specific aspects of a city 
upon which Smart Initiatives impact to achieve 
the expected goals of a Smart City strategy 
(sustainability, efficiency and high quality of 
life). Technology itself it is not considered an 
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action field, but an enabler that improves the 
efficiency of the projects. 

SMART GOVERNANCE  Smart Government 
makes use of available technology to be aware 
of -and coordinate with- the activities carried 
out by other municipalities, achieve synergies 
through collaborations with other stakeholders 
and reach out citizens needs in order to 
improve both, public services, and confidence 
in the public institutions. 

SMART ECONOMY An urban economy is 
considered to be a Smart Economy when the 
sector gathers innovation and productivity to 
adapt to the market and workers’ needs to 
enhance new business models and a resilient 
global model for competing both locally and 
globally. 

SMART MOBILITY  Smart Mobility pursues to offer 
the most efficient, clean and equitable 
transport network for people, goods and data. 
It leverages the available technologies to 
gather and provide information to users, 
planners and transport managers, allowing the 
reshaping of urban mobility patterns, of 
planning mechanisms and the enhancement of 
multimodality by improving the coordination 
and integration of different transportation 
modes. 

SMART ENVIRONMENT Smart Environment uses 
data collection from utility networks,  users, and 
air , water, and other city resources in order to 
establish main areas of action in urban planning 
and city infrastructure planning as well as to 

inform urban services managers to achieve a 
more efficient and sustainable urban 
environment while improving the citizens’ 
quality of life. 

SMART PEOPLE A Smart City needs the citizen 
to participate in order for the incoming 
initiatives to succeed. The existence of citizens 
able to participate wisely in smart urban life and 
to adapt to new solutions providing creative 
solutions, innovation and diversity to their 
communities is needed. Education appears as 
the main tool to improve this dimension, as well 
as initiatives to retain creative profiles. 

SMART LIVING As a conclusion, Smart Living is 
considered the wise management of facilities, 
public spaces and services using ICT 
technologies to put focus on improving 
accessibility, on flexibility of uses, and on getting 
closer to the citizens´ needs. 

When talking about Smart Cities or Smart City 
projects in the south Mediterranean areas it is 
necessary to take into account the differences 
between these cities and the north 
Mediterranean ones. A Smart City project 
should not follow the same strategies in one or 
another urban area because the challenges, 
starting conditions, available resources and 
citizens’ willingness are completely different. 

Within each of the Dimensions different City 
Challenges have been identified. Both for the 
northern Mediterranean cities, and for the 
southern and eastern Mediterranean ones.  
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Twenty nine Challenges have been identified in 
total for the northern ones. Among those, 
twenty related to just one Dimension. And nine 
multi-Dimension challenges. 

For the southern cities twenty Challenges have 
been identified, eleven of them concerning just 
one city dimension while the other nine 
correspond to two or more.  

The different Challenges in north and south 
interrelate, as cities grow in development and 
service provision to their inhabitants. All the 
relations have been summarized in one global 
graph that shows the ASCIMER’s perspective on 
city issues. The tangled challenges justify the 
need of a holistic approach in future cities, to 
correctly address important citizen’s need.  

This developed framework is used to give 
structure to the Best Practices Guide also 
included in WP1. 
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Currently over one half of the world population 
lives in urban areas, with this figure expected to 
rise up to 70% by 2050. In addition, today 70% of 
global wealth is generated in cities. Cities, from 
an economic approach, have the potential to 
produce synergies and increasing returns to 
scale, which makes them extremely efficient, 
thus allowing great development opportunities 
to their inhabitants.  

Despite their significant advantages, cities also 
generate a wide range of problems that are 
difficult to tackle: pollution, effects on climate 
change, traffic congestion, lack of affordable 
housing, urban sprawl, poverty, social tensions 
and insecurity which combined with more 
general challenges like unemployment scarcity 
of resources, or, ageing population, leads to a 
reduction of the quality of life of its inhabitants. 
Given these challenges, it is crucial for urban 
areas to manage their growth in ways that 
support and drive economic competitiveness 
and growth while achieving social cohesion, 
environmental sustainability and an increased 
quality of life of their citizens. 

In this context, and with the new developments 
of technological innovations, the concept of 
the Smart City emerges as a means to achieve 
more efficient and sustainable cities. In recent 
years, a lot of initiatives are being developed 
referred to as Smart City projects; however, 
there is a lack of standardized metrics and 
methodologies to assess them.  

The ASCIMER (Assessing Smart City Initiatives in 
the Mediterranean Region) project aims at 

developing a comprehensive methodology to 
help public and private stakeholders to make 
informed decisions about Smart City investment 
strategies and to build skills to prioritize, 
implement and manage these kinds of projects, 
including solving difficulties regarding 
deployment and transferability. 

1.1. TOWARDS A HOLISTIC 
APPROACH IN SMART CITIES 

The Smart City concept has evolved from the 
initial execution of single specific projects to the 
implementation of global strategies to tackle 
several city challenges at once, increasing 
potential synergies. This change in approach 
makes necessary that the mentioned city 
strategies are designed from a holistic 
perspective including projects that interconnect 
and combine multiple urban dimensions: 
Governance, Mobility, Transportation, Energy, 
People and Environment. 

Most of the Smart City projects to date have 
only a relatively short history and often the 
correspondence between their impacts and 
the real challenges found in cities is not clear. 
Before implementing a Smart City project it is 
necessary to understand not only the potential 
impacts of the project, but also which are the 
priorities and the specific problems that are 
being addressed with it. 

 

To correctly implement Smart Strategies 
It is necessary to get  

a comprehensive overview of the 
possibilities and to relate them to the 

city challenges.  

Cities hold a great potential for synergy 
development. The Smart City concept, 

related to ICT-based solutions has 
changed the way to tackle city 

challenges.  

Urban areas must manage their growth 
supporting growth and  

competitiveness, while enhancing 
social cohesion, environmental 

sustainability and an increased quality 
of life of their citizens. 
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1.2. ASCIMER’S APPROACH (WP1) 

The main objective of the first work-package of 
ASCIMER project is to define the concept of 
Smart City and understand how it can 
contribute to meeting urban development 
priorities, which means: 

 

 To develop the Smart City concept in the 
context of the Mediterranean Region. 

 To understand the impact of Smart City 
projects to tackle urban global challenges 
and meet urban development priorities. 

 To identify the special socioeconomic 
features of the Mediterranean Region 
cities. 

 To identify which type of policy measures 
could be properly considered Smart City 
projects. 

 

Previous to the development of the assessment 
methodology, which will be developed in the 
next work-package, this document summarizes 
the achievements of WP1.  Chapter 2 reviews 
the Smart City concept, proposes a working 
definition and describes its main objectives. 
Chapter 3 introduces a brief description of the 
Smart City dimensions: Governance, Mobility, 
Transportation, Energy, People and 
Environment. In Chapter 4, a review of the main 
city challenges are conducted and 
particularized for the South Mediterranean 

region. Chapter 5 classifies the different kinds of 
Smart City actions and sub-action identified 
within each city dimension. Finally, a Best 
Practices Guide is developed in order to inform 
cities about the most suitable Smart City actions 
to tackle specific city challenges. Examples of 
real Smart City projects are also provided. 
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2. SMART CITY CONCEPT 

2.1 BACKGROUND 

As urban population grows and cities become 
more complex and diverse, the need for new 
models of management increases. The 
phenomenon of the so called “Smart Cities” is 
spreading worldwide as a synonym of an 
innovative and improved model of sustainable 
city. In the same way that happened with the 
terms Sustainable or Ecological in the past, 
Smart is the new need-to-use adjective. We are 
surrounded by Smart houses, Smart PCs, Smart 
Phones, Smart TVs and many other examples of 
smart-things. There is a shared perspective with 
the marketing field, where the term Smart is 
often related with an approach centred on the 
users’ needs, thus, the Smart City concept 
envisions the opportunities that pervasive 
computing technologies can provide for the 
inhabitants of the city.1 

                                                            
1 Klein and Kaefer, 2008. 

Although we strongly believe that a good 
internalization of the Smart City concept can 
contribute to a better, greatly interconnected 
and highly efficient way of managing city issues, 
a misunderstanding of the real goals of a Smart 
development can lead to great losses on 
investments and to a devaluation of the great 
potential that the concept itself has. 

2.1.1 RELATED CONCEPTS 

The Smart City concept is frequently mixed up 
with others like digital city or green city. There is 
a group of concepts tightly related to the Smart 
City but that are focused just in one aspect of 
the city. As Nam and Pardo did (2011), these 
concepts can be classified around the Smart 
City issue considering whether they are focused 
on technological factors, human factors or 
environmental factors. 

T.1: CITY CONCEPTS FOCUSED ON THE HUMAN FACTOR  

Creative city 
Creation of a climate suitable for an emerging 
creative class. 

Boulton, Brunn & 
Devriendt 

Humane city     
City that has multiple opportunities to exploit its human 
potential and lead a creative life. Nam & Pardo, 2011 

Learning city      
City actively involved in building a skilled information 
economy workforce. Moser, 2001 

Knowledge 
city             

City that was purposefully designed to encourage the 
nurturing of knowledge. Edvinsson, 2006 

The Smart City concept involves a user-
centric approach, considering urban 

issues from the perspective of the 
citizen’s needs.   
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T.3: CITY CONCEPTS FOCUSED ON THE ENVIRONMENTAL FACTOR  

Green city City environmentally friendly: diseases control; 
reduction of chemical and physical hazards; high 
quality urban environments for all; minimum transfers of 
environmental costs to areas outside the city; progress 
towards sustainable consumption. 

Satterthwaite, 1997 

Eco city     City that is in balance with nature. Roseland, 1997 

Resilient city One characterized by its capacity to withstand or 
absorb the impact of a hazard through resistance or 
adaptation, which enable it to maintain certain basic 
functions and structures during a crisis, and bounce 
back or recover from an event. 

United Nations Office for 
Disaster Risk Reduction, 
2007 

T.1: CITY CONCEPTS FOCUSED ON THE TECHNOLOGY FACTOR  

Digital city 
Community with broadband communications 
infrastructure. 

Yovanof & Hazapis 
2009 

Intelligent city  
City that has all the infrastructure and knowledge of 
information technologies. Malek, 2009 

Virtual city       
City in which its functions are implemented in a 
cyberspace.  

Boulton, Brunn &  
Devriendt 

Hybrid city      
A reality with its physical entities and real inhabitants 
and a parallel virtual of counterparts of real entities 
and people. 

Streitz, 2009 

Information 
city  

A city with digital environments that are collecting 
information from local communities and delivering it 
to the public via web portals. 

Anthopoulos & Fitsilis, 
2010 

Ubiquitous city 
Extension of a digital city in terms of ubiquitous 
accessibility and infrastructure. 

Anthopoulos & Fitsilis 
2010 

T2:  

Other Similar concepts miss the holistic 
approach focusing only on either 

human, technological or environmental 
factors.   
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2.2 SMART CITY DEFINITIONS 

Despite the existence of some level of 
consensus on the label “Smart City” 
representing innovation in all city management, 
its services and its infrastructures, a common 
definition of the term has not been stated yet. 
There is a wide variety of definitions of what a 
Smart City should be. However, two main trends 
can be distinguished in relation with what are 
the essential aspects that a Smart City must 
take into consideration.  

On the one hand there is a set of definitions that 
emphasize just one urban aspect 
(technological, ecological, etc.) leaving apart 
the rest of the circumstances involved in a city. 
This group of mono-topic descriptions are 
overlooking that the final goal of a Smart City is 
to provide a new approach to urban 
management in which all aspects are handled 
considering the interconnection that takes 
place in the real life of the city. For that 
purpose, improving just one part of an urban 
ecosystem does not imply that the problems of 
the whole are being solved. 

On the other hand there are some authors that 
emphasize how the main difference of the 
Smart City concept is the interconnection of all 
the urban aspects. The tangled problems of 
urbanization are infrastructural, social and 
institutional at the same time and this 
intertwining appears reflected in the Smart City 
concept. From the definitions, it can be noticed 
that infrastructures are a central piece of a 

Smart City and that technology is the enabler 
that makes it possible, but it is the combination, 
connection and integration of all systems what 
becomes fundamental for a city being truly 
smart2.  

Table 1 provides a summary of definitions that 
agree on the stand that the Smart City concept 
implies a comprehensive approach to city 
management and development. These 
definitions show a balance of the 
technological, economic and social factors 
involved in an urban ecosystem. The definitions 
reflect a holistic approach to the urban 
problems taking advantage of the new 
technologies so that the urban model and the 
relationships among the stakeholders can be 
redefined. 

                                                            
2 Nam and Pardo, 2011. 

It is the combination, connection and 
integration of all dimensions and 

systems what is fundamental for a city 
being truly Smart. 
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T.4: SMART CITY DEFINITIONS  

“A city is smart when investments in human and social capital and 
traditional and modern communication infrastructure fuel sustainable 
economic growth and a high quality of life, with a wise management of 
natural resources, through participatory governance.” 

Caragliu, Del Bo and 
Nijkamp. 2009 

“A city connecting the physical infrastructure, the IT infrastructure, the 
social infrastructure and the business infrastructure to leverage the 
collective intelligence of the city.”     

Harrison et al. 2010 

“A Smart City in one that is able to link physical capital with social one, 
and to develop better services and infrastructures. It is able to bring 
together technology, information and political vision into a coherent 
program of urban and service improvements.”  

Correia et al. 2011 

“[Smart Cities are about] leveraging interoperability within and across 
policy domains of the city.  Smart City strategies require innovative ways 
of interacting with stakeholders, managing resources and providing 
services.”  

Nam and Pardo, 2011 

“Cities are becoming smart not only in terms of the way we can 
automate routine functions but in ways that enable us to monitor, 
understand, analyse and plan the city to improve the efficiency, equity 
and quality of life for its citizens in real time.”              

Batty et al. 2012 

“Smart cities are also instruments for improving competitiveness in such 
a way that community and quality of life are enhanced.” Batty et al. 2012 

“The idea of Smart Cities is rooted in the creation and connection of 
human capital, social capital and Information and Communication 
Technology (ICT) infrastructure in order to generate greater and more 
sustainable economic development and a better quality of life.” 

European Parliament. 
2014 

“Smart City is a city seeking to address public issues via ICT-based 
solutions on the basis of a multi-stakeholder, municipally based 
partnership.” 

European Parliament, 
2014 
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Working definition:  
 A  Smart City is an integrated system that 
interacts with human and social capital 
using ICT-based solutions. It aims to 
efficiently achieve sustainable 
development and a high quality of life on 
the basis of a multistakeholder, 
municipally based partnership. Goals of a Smart City 

1. Achieve a sustainable development. 
2. Increase the quality of life of its citizens. 
3. Improve the efficiency of the city as a 

system 

2.3 SMART CITY WORKING DEFINITION 

Through an exhaustive revision of the literature 
about Smart Cities and taking into account the 
conclusions obtained in the 1st ASCIMER 
Workshop Focus Groups, a new definition of 
Smart City has been formulated (See Annex I). 

Most of the analysed definitions emphasize the 
function of the Smart City as a tool for 
connecting the different issues in the city. The 
role of the Smart City concept and of the 
different elements present in the definitions has 
also been examined. It has been possible to 
highlight the main elements that constitute the 
basis from which a Smart City must be 
developed. The combination of human and 
social capital with the existing natural and 
economic resources settles the bases that a 
Smart City must integrate and interrelate to 
achieve these goals. According to the 
European Union (European Parliament, 2014) 
Smart Cities solutions must be based in a 
multistakeholder municipally based partnership. 
Finally, according to the literature and the 
opinions of the consulted experts, the goals a 

Smart city will be achieving sustainable 
development and a high quality of life in the 
most efficient way. 

This definition stablishes a strong basis for the 
city and the objetives cities must achieve, 
defining the tools and main actors involved in 
the Smart City concept. The main elements of 
this definition will be described in the following 
sections. 

2.3.1 GOALS OF A SMART CITY 

The definition stablishes three main goals that a 
Smart City pursues: 

   

Figure 1. Smart City concept 

ASCIMER’s working definition for the 
Smart city concept. 



 
  
 

20                                                                                                                                                                                                                                                                   Smart Cities Concept and Challenges 

2.3.1.1 Sustainable development 

One of the goals of developing a Smart City is 
to achieve an urban sustainable development. 
Since the United Nations World Commission on 
Environment and Development of 1987 the 
consensual definition of sustainable 
development is a “development that meets the 
needs of the present without compromising the 
ability of future generations to meet their own 
needs”.3 

Sustainable development is based on the 
interaction of three aspects that are 
interdependent and mutually reinforcing. These 
are the economic, social and environmental 
aspects of a development. Their interaction is 
usually represented in the diagram of Fig. 1.  

To achieve this goal, the Smart City model 
includes three main factors as inputs to the 
diagram, the ICT-technology factor, the human 
factor and the institutional factor. These three 
factors, when applied on a sustainable 
development road map, enable the 
achievement of a smart development [Fig.2] 
through their interaction and cooperation. 

The technological factor refers to the necessary 
infrastructure for the functioning of a Smart City 
project. While ICT is an essential constituent it is 
not the only needed. The institutional factor 
implies the support of the government for the 
design and implementation of the different 

                                                            
3 Brutland report, WCED, 1987. 

initiatives4 and lastly the human factor refers to 
the implication of the citizens which is often a 
must for making these initiatives a success.  

A good example of this would be a city which 
fosters a sustainable development through a 
plan for increasing energy efficiency to reduce 
the energy and economic dependence, 
according to the population needs. Energy 
efficiency programs must pay special attention 
to buildings and urban planning in order to 
improve social inclusion decreasing energy 
poverty. In this sense, refurbishment and 
rehabilitation play a key role through their 
economic, social and environmental 
implications. Thus, a sustainable city must also 
offer a clean mobility plan able to gather all 
their citizens´ and business needs, such as 
elderly or families with young children, meeting 
the conditions for shops and small business. This 
sustainable mobility reduces congestion, which 
is resource inefficiency, attracting businesses, 
and also limits emissions, pollution and noise. 
Through fostering a green economy and 
mobility, a sustainable city is a key factor in the 
fight against climate change 

When a city’s strategy takes these three factors 
– ICT, institutions and people – into account 
working collaboratively in an interwoven way 
and focused on a sustainable development 
goal, we can talk about a Smart City strategy. 

                                                            
4 Nam and Pardo, 2011. 

Figure 2. Sustainable development 
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Figure 3. Smart development model 
2.3.1.2 Quality of life 

As important as working towards a 
sustainable development model is the Smart 
City’s goal of increasing the quality of life of 
its citizens. When working with the city it 
should never be forgotten that the final end 
of the city itself is meeting the needs of its 

inhabitants. So, whenever a Smart City 
initiative is developed, its ultimate target 
ought to be to improve the quality of life of 
its citizens.  

For example, when starting an initiative 
looking for a better mobility system, it should 
be taken into account if it improves the 

The ultimate goal of a Smart City 
initiative should be to improve the 

Quality of Life of its present or future 
inhabitants. 
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mobility options of the citizens, if it makes 
transport more affordable, etc. Reducing 
city pollution is a clear example of a benefit 
that yields on all the citizens, by improving 
the air quality and thus, the citizen’s health. 
However, in other kinds of initiatives this 
benefit-for-all is not so clear, as it could be 
the case of some technology-based 
initiatives. Who would benefit of a data 
recollection system? Would it be open for 
all? Who would use it? Has the city enough 
ICT, broadband or smartphone penetration 
so that the inhabitants could really benefit 
from it? Or would it just increase the 
technological and social gap that some 
communities may already have? 

A real Smart City strategy applies an 
inclusive approach to city management by 
looking forward to increasing the quality of 
life of its inhabitants by engaging its citizens 
in the daily functioning of the city. 

2.3.1.3 Efficiency 

The monitoring and interconnection of 
infrastructure, citizens and institutions seeks 
the improvement of the efficiency in the use 
of city resources. Most urban centres, 
especially in developed countries, already 
have an updated infrastructure network but 
it lacks of the necessary interconnection with 
other infrastructure systems.  

As an example: in many cities the level of 
allergenic pollen is monitored in different 
parts of the city and it can be distinguished 

which species of tree is producing it, but this 
information is not reachable by the urban 
development office which is designing the 
parks and choosing the types of trees that 
will be in the green areas. As a 
consequence, the trees chosen can be the 
ones that produce most of the allergenic 
pollen. While having the information been 
shared between these two departments the 
choice most likely would have been 
different. This lack of information sharing 
happens in many other fields, some of them 
as obvious as not coordinating when the 
pavement of a street needs refurbishment 
for utilities to be revised at that moment, 
avoiding the need of opening the street up 
again later on. 

The Smart City model uses ICT systems to 
collect data on the infrastructure systems, 
policy proposals and citizen needs. But the 
collection of this data is not enough. In a 
Smart City this data is connected to a bigger 
system of systems in order to reach other 
urban sectors where it can be useful. 
Monitoring water, waste, transport and 
energy systems allows the improvement of 
the operation of the system itself but thanks 
to the interconnection of these data, 
efficiency can be taken to new levels.  

Smart City initiatives seek the efficiency of 
the existing and new infrastructure through: 

a. Interconnecting the different 
infrastructure components, services 
offered and people working with them. 

Engaging citizens in the city functioning 
is essential for Smart Strategies. Smart 

City solutions must apply inclusive 
approaches. 
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b. Reducing costs in the long term, thanks 
to the optimization achieved by 
monitoring and sharing information. 

Through the Smart City initiatives, an 
optimization of time and resources can be 
achieved and this works towards a 
sustainable development model. 

2.3.2 KEY ROLE OF ICT IN SMART CITY 
PROJECTS 

The Smart City key differentiating factor is the 
use of opportunities provided by Information 
and Communication Technologies as a mean 
to achieve its objectives – sustainable 
development, increase of the quality of life and 
improvement of the efficiency of the city 
system. The Smart City concept emphasizes on 
the role of technology as a useful tool for the 
improvement of the city but it is not the 
technology itself what is important. The main 
point is the difference that ICT can make in 
delivering urban services. They will allow a 
radical service system transformation. 
Information and Communication Technologies 
enable a Smart City to redesign the 
relationships between the government, the 
private sector and the citizens; and to ensure 
there are synergies and interoperability across 
the different policy domains.5 

However, although ICT is a defining component, 
Smart Cities cannot just be created by 

                                                            
5 European Parliament, 2014. 

deploying technology in the city6.  The use of 
ICT does not mean that cities should make big 
investments in order to acquire a technological 
image without a final goal. That would be a 
misunderstanding of the Smart City concept. 
Investments on technology can be made but 
are not strictly necessary. Cities can adjust their 
existing infrastructures so that they become 
monitored and interconnected without needing 
big investments. 

Small and medium cities that can’t afford the 
latest technology can also be Smart Cities just 
by redesigning the interaction system between 
the city agents, designing low-technology 
driven Smart City initiatives or making selective 
investments on ICT priorities. The technological 
level that a city would require to be considered 
Smart would depend on its socioeconomic 
circumstances and its real necessities. As an 
example, it would not be possible to evaluate a 
Smart City strategy’s technological needs 
without considering whether it is located on a 
developed or underdeveloped country. 

Despite their key role, ICT infrastructures and 
their applications are just prerequisites for 
achieving the defined goals, but without real 
engagement and willingness to cooperate 
among institutions, private sector and citizens, 
there is no Smart City strategy.7  

 

                                                            
6 European Parliament, 2014. 
7 Nam and Pardo, 2011. 

ICT-based solutions are the key 
element that differentiates and confers 

potential to the Smart City, however 
simply deploying expensive 
technologies in the city is a 

misunderstanding of the concept. 
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2.3.3 MAIN ACTORS IN SMART CITY 
PROJECTS 

A Smart City must be developed on the basis of 
a multistakeholder, municipally based 
partnership (European Parliament. 2014). 
Although city authorities are the main actor in 
creating the Smart City initiatives framework, 
public-private partnerships and citizen 
participation are also an important part of the 
model. 

On the one hand, municipalities play a key role 
in providing a holistic approach to the Smart 
City. Thus, their actions will be core in creating 
initiatives that are adapted to the city, in 
attracting and interacting industry players8 to 
establish partnerships, as well as in 
understanding and giving response to the 
needs of citizens. They act as partners of private 
companies and promote top-down projects at 
the same time that they design the global 
framework of the Smart City strategy. They 
should take the lead and show the benefits of 
working in an interwoven system. On the other 
hand, any adequate Smart City model should 
leave space for its citizens to take part on the 
initiatives. In that way, both top-down and 
bottom-up projects coexist and interact, 
allowing constructive feedback among them. 

On the contrary of traditional planning 
methods, a Smart City should also focus on the 

                                                            
8 European Parliament, 2014. 

empowering and smartness of its citizens9. The 
investments and efforts done in the different 
initiatives would be wasted if people do not 
profit from them. Citizens need to know how to 
use the available data. They should be aware 
of the tools they can use and make the best of 
them, finding new ways of interacting with each 
other and with the city itself. And the same 
happens with the different stakeholders that 
shape the city. The value of a Smart approach 
comes from not only joining up systems but also 
ensuring that people are trained in the skills that 
are required10. Without the engagement of 
citizens and stakeholders, a city can never be 
Smart. 

2.3.4. THE SMART CITY AS A SYSTEM 

A Smart City must be understood as an 
integrated system that manages the public and 
private issues through a holistic approach. A 
Smart City strategy must have a global point fo 
view of its issues and understand the 
interrelations and connections produced 
between them. Complexity is a principal 
element within cities and even if simplifying and 
characterizing the differents elements within it 
helps to tackle concrete objectives, 
understanding of the overposal of different 
layers within the city must always be present. 
The system is always more complex than 
agregation of the layers, units and subsystems it 
is composed from. And it is its own variety what 

                                                            
9 European Parliament, 2014. 
10 JESSICA, EU, 2012. 

The development of the strategy must 
be run on the basis of a 

multistakeholder municipally-based 
partnership. Bottom-up  

approaches ought to be allowed to 
coexist with the more traditional top-

down ones. 
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provides its resistance, and thus must a Smart 
City strategy foster urban diversity. The urban 
system, as any other system, is also 
characterized by uncertainty.  A city is a system 
in permanent transformation, becoming Smart 
City strategies a tool to incorporate and 
respond to the changes in the city and in its 
context. 

Understanding the Smart City as a system also 
implies that the city and its influence area can 
be seen as a functional system itself, composed 
of different interrelated components with 
common objectives. When planning a Smart 
City strategy it should be considered that the 
effects of this kind of projects do not only affect 
to the administrative definition of the city but 
also to the nearby towns and settlements which 
are economically, ecologically and socially 
interconnected with it. The scope of these 
connections may reach the nearby towns and 
villages or even expand to the whole region. 

Urban systems are open systems, interacting 
with their context and with other systems. The 
dependency of small towns on bigger ones 
may be more obvious in big cities, such as the 
capital cities of countries, but it does also 
happen between medium cities that have 
established a network of dependency within a 
region. Actually, although the development of 
megacities is receiving a lot of attention 
nowadays, most of the new growth of urban 
population is expected to happen in smaller 

towns and cities11.  Thus, the existing and 
potential regional and interregional networks 
may acquire a fundamental role when thinking 
of the Smart City strategy of a single city. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                            
11 United Nations, DESA, Population Division, 
2005. 

Figure 4. Relation between other definitions and the Smart City model 
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3. SMART CITY DIMENSIONS 

3.1 BACKGROUND 

The definition of a Smart City is a very broad 
concept that has technology as a basic 
aspect, coupled with social and human capital 
development. It covers many different aspects 
of the city life that although they overlap at 
some points, need different approaches 
Therefore, it is necessary to limit the action fields 
of the concept in order not to work with the 
whole concept, but with each area or pillar. 

Smart City initiatives, before the great 
development of ICT and mobile devices 
interconnected with internet, were primarily 
related to the monitoring of various aspects of 
the city (networks of urban services, energy 
conservation and structural condition of 
buildings)12 without much regard to the 
interaction of people in these processes. In the 
current definition of the Smart City the human 
factor is included as a really important one, 
being the great change of concept in the last 
decade. 

 

In recent years, the dimensions used in the 
definitions of Smart Cities are six:13 

 

                                                            
12 Hall, 2000 
13 Giffinger, 2007 
 

• Smart Governance 
• Smart Economy 
• Smart Mobility  
• Smart Environment 
• Smart People 
• Smart Living 
 

Most documents that deal with the definition of 
Smart City follow these six basic pillars (Caragliu, 
2009; Batty, 2012; European Parliament, 2014; 
JESSICA, 2012), which makes it the most 
accepted classification of the Smart City 
concept. 

However, other research works deal with a 
different number of fields. In any case, we have 
observed that they can all be allocated into 
one of these six. Some other fields are Smart 
Health Care, Smart Education, Smart Energy, 
Smart Safety14, Built Infrastructure15 and 
Buildings16. 

 

 

 

                                                            
14 Nam and Pardo, 2011 
15 Chourabi, 2012 
16 Neirotti, 2013 

Six are the main City dimensions 
identified in the reviewed literature: 

Governance, Economy, Mobility, 
Environment, People and Living. 
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3.2 DIMENSIONS DEFINITION  

We agree with the commonly used 
classification of the six pillars; however we will 
consider those pillars as dimensions i.e. specific 
aspects of a city upon which Smart Initiatives 
impact to achieve the expected goals of a 
Smart City strategy (sustainability, efficiency 
and high quality of life). Technology itself it is not 
considered an action field, but an enabler that 
improves the efficiency of the projects. 

A Smart Initiative or Smart project will become 
“smarter” as the number of action fields 
impacted is greater. In section number 5 we will 
develop refinements to this statement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Smart City Dimensions, with ICT as common enabler. 
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3.2.1 SMART GOVERNANCE 

Until recently, the government was placed in a 
much higher position than the citizen. With the 
help of new communication technologies, that 
distance has been reduced to a point in which 
the new -and some of the more traditional- 
government issues and initiatives need the 
citizen’s contributions to succeed. Currently, 
Smart Governance is  based  on  a  
bidirectional  flow of information, opinions and 
services between the citizen and the 
government, enriching the capability of the 
administration to solve citizen’s needs.  

Chourabi says that “it widely represents a 
collection of technologies, people, policies, 
practices, resources, social norms and 
information that interact to support city 
governing activities”17 and for Manville its 
objectives include “transparency and open 
data by using ICT and e-government in 
participatory decision-making and co-created 
e-services”. Smart Governance should be 
understood as a “joined up within-city and 
across-city governance”.18 

Overall, Smart Government makes use of 
available technology to be aware of -and 
coordinate with- the activities carried out by 
other municipalities, achieve synergies through 
collaborations with other stakeholders and 
reach out citizens needs in order to improve 

                                                            
17 Chourabi, 2012 
18 European Parliament, 2014 

both, public services, and confidence in the 
public institutions. 

3.2.2 SMART ECONOMY 

In the European Parliament’s document 
“Mapping Smart Cities in the EU”, Smart 
Economy is understood as a mixture of “e-
business and e-commerce, increased 
productivity, ICT-enabled and advanced 
manufacturing and delivery of services, ICT-
enabled innovation, as well as new products, 
new services and business models”21 and it 
involves “local and global inter-connectedness 
and international embeddedness with physical 
and virtual flows of goods, services and 
knowledge”.  

This produces economic outcomes within the 
city which are, according to Chourabi, 
“business creation, job creation, workforce 
development, and improvement in the 
productivity”.21 

As common ground, an urban economy is 
considered to be a Smart Economy when the 
sector gathers innovation and productivity to 
adapt to the market and workers’ needs to 
enhance new business models and a resilient 
global model for competing both locally and 
globally. 

3.2.3 SMART MOBILITY 

Urban mobility is an increasingly important issue 
due to the growth of cities in recent years. The 
implementation of public transport systems has 
partially solved the problems of congestion in 
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some regions, but Smart Mobility aims to go one 
step further. It pursues “Innovative and 
sustainable ways to provide the transport of 
people in cities, such as the development of 
public transport modes and vehicles based on 
environmental-friendly fuels and propulsion 
systems, supported by advanced technologies 
and proactive citizens’ behaviours”19. One 
important difference between Mobility and 
Smart Mobility is that “real-time information can 
be accessed by the public in order to save time 
and improve commuting efficiency, save costs 
and reduce CO2 emissions, as well as to 
network transport managers to improve services 
and provide feedback to citizens.”21 

Also Smart Mobility deals with the reduction of 
emissions and congestion related to freight 
distribution, and with the general accessibility 
issues concerning the transportation network. 

IT infrastructure, the physical basis for the 
transportation of the city and citizen’s data is 
placed within this field; even so ICT solutions 
developed on top of it will belong to one or 
more different dimensions and play the role of 
common enabler of the Smart City. 

Thus, Smart Mobility pursues to offer the most 
efficient, clean and equitable transport network 
for people, goods and data. It leverages the 
available technologies to gather and provide 
information to users, planners and transport 
managers, allowing the reshaping of urban 
mobility patterns, of planning mechanisms and 

                                                            
19 Neirotti, 2013 

the enhancement of multimodality by 
improving the coordination and integration of 
different transportation modes. 

3.2.4 SMART ENVIRONMENT 

The environment in which the life of a Smart City 
takes place must also be integrated in its smart 
structure. Pursuing that goal some technologies 
can be introduced in order to measure the 
consumption of energy and resources to 
change the awareness and habits of 
individuals, companies and public workers 
helping to avoid leaks and to increase 
efficiency. As the European Parliament 
introduces in its description of the action fields, 
there are two branches within Smart 
Environment, one is related to energy 
“renewables, ICT enabled energy grids, 
metering, pollution control and monitoring, 
renovation of buildings and amenities, green 
buildings, green urban planning, resource use 
efficiency, re-use and resource substitution”20 
and the other is related to urban utility networks 
“street lighting, waste management, drainage 
systems, and water resource systems that are 
monitored to evaluate the system, reduce 
pollution and improve water quality.”23 

Chourabi states that “Together these factors 
have an impact on the sustainability and 
liveability of a city, so these should be taken into 

                                                            
20 European Parliament, 2014 
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consideration when examining smart city 
initiatives.”21 

Smart Environment uses data collection from 
the utility networks, users, and air, water and 
other city resources, in order to establish main 
areas of action in urban planning and city 
infrastructure planning as well as to inform 
urban services managers to achieve a more 
efficient and sustainable urban environment 
while improving the citizens’ quality of life. 

3.2.5 SMART PEOPLE 

The development of initiatives that turn a city 
into Smart usually implies the deployment of 
new technologies; hence, people who inhabit 
them should be able to use those technologies 
for them to become active users. A critical mass 
of users is needed for the success of many smart 
projects; and therefore, increasing the quality 
and volume of the city’s residents´ participation 
becomes an essential factor. As Chourabi says, 
“If they are key players they may have the 
opportunity to engage with the initiative to the 
extent that they can influence the effort to be a 
success or a failure”24 

In addition, a  

For the European Parliament the Smart People 
concept involves “e-skills, working on ICT-
enabled jobs, having access to education and 
training, human resources and capacity 

                                                            
21 Chourabi, 2012 

management, within an inclusive society that 
improves creativity and fosters innovation”.23 

A Smart City needs the citizen to participate in 
order for the incoming initiatives to succeed. 
The existence of citizens able to participate 
wisely in smart urban life and to adapt to new 
solutions providing creative solutions, innovation 
and diversity to their communities is needed. 
Education appears as the main tool to improve 
this dimension, as well as initiatives to retain 
creative profiles. 

3.2.6 SMART LIVING 

Smart Living is the last consequence of all the 
Smart initiatives and, actually, it is somehow the 
objective pursued by Smart Cities: trying to 
improve lives of people who live in cities using 
technological improvements. According to the 
European Parliament “By Smart Living we mean 
ICT-enabled life styles, behaviour and 
consumption. Smart Living is also healthy and 
safe living in a culturally vibrant city with diverse 
cultural facilities, and incorporates good quality 
housing and accommodation. Smart Living is 
also linked to high levels of social cohesion and 
social capital.”23 

As a conclusion, Smart Living is considered the 
wise management of facilities, public spaces 
and services using ICT technologies to put focus 
on improving accessibility, on flexibility of uses, 
and on getting closer to the citizens´ needs. 
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T5: SMART CITY DIMENSIONS 

SMART GOVERNANCE  

Smart Government makes use of available technology to be aware of -
and coordinate with- the activities carried out by other municipalities, 
achieve synergies through collaborations with other stakeholders and 
reach out citizens needs in order to improve both, public services, and 
confidence in the public institutions. 

SMART ECONOMY  

An urban economy is considered to be a Smart Economy when the sector 
gathers innovation and productivity to adapt to the market and workers’ 
needs to enhance new business models and a resilient global model for 
competing both locally and globally. 

SMART MOBILITY 

Smart Mobility pursues to offer the most efficient, clean and equitable 
transport network for people, goods and data. It leverages the available 
technologies to gather and provide information to users, planners and 
transport managers, allowing the reshaping of urban mobility patterns, of 
planning mechanisms and the enhancement of multimodality by 
improving the coordination and integration of different transportation 
modes. 

SMART ENVIRONMENT 

Smart Environment uses data collection from utility networks,  users, and air , 
water, and other city resources in order to establish main areas of action in 
urban planning and city infrastructure planning as well as to inform urban 
services managers to achieve a more efficient and sustainable urban 
environment while improving the citizens’ quality of life. 

SMART PEOPLE 

A Smart City needs the citizen to participate in order for the incoming 
initiatives to succeed. The existence of citizens able to participate wisely in 
smart urban life and to adapt to new solutions providing creative solutions, 
innovation and diversity to their communities is needed. Education appears 
as the main tool to improve this dimension, as well as initiatives to retain 
creative profiles. 

SMART LIVING 

As a conclusion, Smart Living is considered the wise management of 
facilities, public spaces and services using ICT technologies to put focus on 
improving accessibility, on flexibility of uses, and on getting closer to the 
citizens´ needs. 
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4. CHALLENGES 

4.1 CITY CHALLENGES 

As cities continue booming tirelessly, their 
challenges need to be carefully thought 
through so that population growth, economic 
growth and social progress walk on the same 
path. Although most of global GDP is produced 
in cities, not everything happening within these 
agglomerations implies positive externalities. 
Cities are also the places where inequalities are 
stronger and, if they are not properly managed, 
the negative effects can surpass the positive 
ones. The Smart City model can lead to a better 
city planning and management and thus, to 
the achievement of a sustainable model of 
urban growth. 

4.2 DIMENSIONS AND CHALLENGES IN 
EUROPEAN CITIES 

Nowadays cities have many different fields to 
work on so that they can become better places 
for living. Demographic changes and the 
financial crisis have brought to light the urgency 
of facing these city challenges. But it is not only 
a matter of the challenges that cities must face 
today, but the future problems of cities must 
also be taken into account in an integrated 
way, as proposed in the document of the 
European Commission “Cities of Tomorrow”. 
Decisions in urban planning and management 
have long term consequences. Although 

following this holistic approach, all these 
challenges can be classified in relation to the 
Smart City action fields, as shown in the table 6 
and in the figure 5.  

 

 

T.6 CITY CHALLENGES IN EUROPEAN CITIES 

GOVERNANCE ECONOMY  MOBILITY ENVIRONMENT PEOPLE LIVING 

Flexible 
governance  

Unemployment  Sustainable 
mobility 

Energy saving  Unemploym
ent  

Affordable 
housing 

Shrinking cities  Shrinking cities  Inclusive 
mobility 

Shrinking cities  Social 
cohesion  

Social 
cohesion 

Territorial 
cohesion 

Economic 
decline 

Multimodal 
transport 
system 

Holistic approach 
to environmental 
and energy issues 

Poverty Health 
problems 

Combination 
of formal and 
informal 
government 

Territorial 
cohesion 

Urban 
ecosystems 
under 
pressure 

Urban ecosystems 
under pressure 

Ageing 
population 

Emergency 
management 

  Mono-sectorial 
economy  

Traffic 
congestion 

Climate change 
effects 

S.diversity 
as source of 
innovation 

Urban sprawl 

 Sust. local 
economies 

Non-car 
mobility 

Urban sprawl Cyber 
Security 

Safety and 
Security 

 Social diversity 
as source of 
innovation 

 ICT             
infrastructur
e deficit 

  Cyber Security 

 ICT 
infrast.deficit 

    

Challenges addressed must be 
carefully thought through so that 

population and economic growth, and 
social progress, walk on the same path. 
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Figure 6. City challenges correlated 
with Smart City dimensions 



 
  

 Smart Cities Concept and Challenges                                                                                                                                                                                                                                                                  39 

As it can be seen in Figure 6 twenty nine 
challenges have been identified. Among those, 
twenty are directly related to just one action 
field. These one-field challenges are located in 
the first ring around the action fields diagram 
and they are identified with the same colour as 
the action field to which they belong. In a 
second ring, we can see the nine multi action 

field challenges. These are multi-coloured in 
relation to the action fields they are affecting 
to. Although the different challenges will be 
explained as separate items, we have seen that 
many of them are related with various action 
fields. The initiatives taken to overcome each of 
these challenges may affect directly or 
indirectly more than just one action field.
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4.2.1 SMART GOVERNANCE 
The main challenges that cities face in the 
Smart Governance action field are related with 
the urgent need for a change of government 
model. Traditional city government, based on 
top-down policies, has proved to be inefficient 
for achieving satisfaction among citizens and 
furthermore, it cannot arrive to certain parts of 
society that are ruled by informality. 
Governance models will face the challenge of 
making themselves more flexible allowing to 

combine their top-bottom policies with bottom-
up initiatives and also with informality. 
Demographic changes and territorial cohesion 
are the other two main challenges to face. 
Territorial cohesion, in both social and 
economic dimensions, is needed so that each 
urban concentration can take advantage of its 
unique opportunities. That way, demographic 
changes would be less extreme and problems 
such as shrinking cities or overpopulated ones 
would decrease. 

 

T.7: SMART GOVERNANCE 

Flexible governance  Governance models and procedures need to be redesigned so that 
they can be adapted to the evolving and changing situations of the 
socioeconomic reality. 

Shrinking cities  
Included in Smart Economy 
and Smart Environment. 

Small and medium-size cities that are experiencing both demographic 
and economic decline need to redefine their economic model and 
attractiveness for living. 

Combination of formal 
and informal 
government 

Systems of government need to be revised to allow public 
participation and citizen intervention in the governance of the city. In 
the areas where the government of the city has no effect, such as 
illegal developments or slums, the city needs to be prepared to 
establish some sort of informal patterns that allow an informally 
controlled development. 

Territorial cohesion 
Included in Smart Economy 

The relationship between a city and its hinterland, as well as the 
relation among cities within a region or among regions needs to look 
for a balanced distribution. The creation of a network of networks 
allows taking profit of the local resources and possibilities and not 
creating diseconomies between the different agents. The cohesion 
and collaboration between cities allows reducing the investment on 
infrastructure and utilities in regional strategies. 
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4.2.2 SMART ECONOMY 
Challenges in the Smart Economy action field 
are related with the productive structure of the 
city. After the economic crisis, urban regions 
have understood the convenience of not 
focusing their productive model on just one 
sector. Enhancing the creation of a 
multisectoral economy would make cities more 
resilient to economic downturns. Likewise, 

exploiting the unique conditions of each urban 
agglomeration within a certain region and 
interconnecting their productive networks, will 
make not only the cities themselves, but also 
the whole territory, able to attract new talent 
and businesses, creating employment 
opportunities. 

T.8: SMART ECONOMY  

Unemployment  
Included in Smart People 

Economic growth is not always linked with employment growth. Initiatives 
should be taken to promote the creation of employment, prepare the 
population for the new work opportunities and update their knowledge of 
the different jobs possibilities.  

Shrinking cities Included in Smart Governance and Smart Environment  

Economic decline Cities are one of the main economic engines worldwide and they have 
been greatly affected by the financial crisis. Initiatives need to be taken to 
foster economic growth, attract new businesses and entrepreneurs, so 
that new opportunities may arise. 

Sustainable local 
economies 

In a sustainable local economy the economic growth is linked with social 
and environmental progress of the city or region nearby. Globalization has 
broken this linkage. A sustainable local economy should focus its efforts on 
taking advantage from the local resources and workforce so that both 
growths go together. 

Mono-sectorial 
economy  

Small and medium-size cities focused on a specific economic sector 
should diversify to achieve a dynamic economy not dependant on the 
fluctuation of just one sector. 

Territorial cohesion See Smart Governance. 

Use of social diversity as 
source of innovation 

Included in Smart People 

ICT infrastructure deficit 
Included in Smart Mobility 

Data mobility is the main pillar for ICT. Cities must allow an affordable and 
quick data interchange before develop initiatives based on ICT. 
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4.2.3 SMART MOBILITY 

Achieving a sustainable, inclusive and efficient 
system of mobility for goods and people is the 
overall challenge to deal with in the Smart 
Mobility action field. Implementing a 
multimodal public transport system, fostering 

alternatives to the car-based mobility and 
making the public transport reachable and 
available to all citizens are the three main axes 
that will allow reducing congestion and 
pollution in cities and improving connectivity. 

T.9: SMART MOBILITY 

Sustainable mobility There is a global need of changing the mobility model worldwide towards 
a more sustainable one that involves energy-efficient private and public 
transport, the proliferation of soft mobility modes and a multimodal 
connected network available for all citizens. 

Inclusive mobility A successful mobility network needs to be affordable and accessible to all 
the population. Mobility systems play a key role in avoiding spatial 
polarisation by facilitating the access of all the city inhabitants and visitors 
to all parts of the urban fabric. 

Multimodal public 
transport systems 

Public mobility needs to work as a fluent network where a citizen can be 
able to change from one kind of transport system to another, making an 
efficient use of each kind. 

Non-car mobility Within the new transportation models, non-car mobility has to be made 
more attractive, while individual car traffic has to be made socially and 
economically less attractive.22 

Traffic congestion Traffic congestion has negative effects both for the citizen’s health and for 
the environment conditions. It consumes energy, space and reduces the 
quality of life of the inhabitants. It is necessary to provide an attractive 
variety of transport systems that avoid the unnecessary overuse of the car. 

Pollution 
Included in Smart 
Environment 

CO2 emissions are one of the main sources of pollution. Reducing the fuel-
dependent mobility would allow decreasing the pollution level and 
enhanced the environment quality. 

ICT infrastructure deficit Included in Smart Economy 

                                                            
22 EU, Cities of tomorrow 
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4.2.4 SMART ENVIRONMENT 

In the Smart Environment action field there are 
different challenges related with the built and 
natural environment. On one hand there is the 
need of reducing land consumption for the 
extension of our cities. Avoiding urban sprawl 
and looking for more dense and liveable cities, 
where the mix of uses and concentration of 
population reduces the use of the car.  

On the other hand the reduction of energy 
consumption, pollution and CO2 emissions is a 
growing ecological demand for achieving a 
sustainable development. Deploying new 
systems that allow better monitoring of the 
efficiency and distribution as well as increasing 
the presence of clean energy are just some of 
the new initiatives that are being taken. 

 

T.10: SMART ENVIRONMENT 

Energy saving  Cities are one of the main sources of energy consumption worldwide. 
Renovation and innovation in energy production and supply infrastructure as 
well as energy-efficient buildings and transport systems is a key factor for 
achieving a sustainable model. 

Shrinking cities  
Included in Smart 
Governance and Economy 

Small and medium-size cities that are experiencing both demographic and 
economic decline need to redefine their economic basis and attractiveness 
for living. 

Holistic approach to 
environmental and 
energy issues 

To achieve a sustainable and attractive model of city and growth, cities need 
to move towards an integrated approach that gives solutions taking into 
account all factors involved, not focusing just in one sector. The interaction 
between energy, environment, natural resources and development models is 
so high that they should be thought as a whole to avoid negative externalities 
that may happen if treated separately. 

Pollution Included in Smart Mobility 

Urban sprawl 
Included in Smart Living 

The proliferation of an extensive territorial model is one of the main threats to 
achieve a sustainable territorial mode. It implies a higher consumption of 
natural resources, higher cost of infrastructures and public transport and it 
facilitates spatial segregation. 

Climate change effects The increasing of temperatures is expected to emphasize the desertification 
and water problems. Droughts, floods and extreme weather behaviours need 
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to be taken into account in urban development plans. 

Urban ecosystem under 
pressure 

Urban density reduces energy requirements; however, it concentrates the 
pollution and waste production. In addition, this urban compactness disrupts 
natural ecocycles driving towards scarcity of natural resources. 

4.2.5 SMART PEOPLE 

Improving social cohesion and quality of life are 
the main challenges to face in the Smart 
People action field. An enriching community life 
is the final goal. To achieve so it should be 
necessary to take initiatives to solve the high 
levels of unemployment in cities; as well as using 
the demographic movements and mix of 
population as an opportunity for innovation. 

                                                            
23 EU, Cities of tomorrow 

Likewise policies need to be taken to avoid 
racial segregation and achieve a cohesive 
social tissue with opportunities for all.  Life 
conditions are tougher in cities and it should be 
taken into account to start initiatives for the 
elderly, which may need special activities, or 
when thinking about reducing poverty rates. 

T.11: SMART PEOPLE 

Unemployment  Included in Smart Economy 

Social cohesion  
Also included in Smart Living 

Demographic fluctuations and the economic crisis have increased the 
inequalities within cities. Social segregation and spatial polarisation have as 
consequence the creation of ghettos and an unbalanced urban fabric which 
on the long term affects the economy of the whole city. Diversity needs to be 
seen as an opportunity and the overlapping of uses within the city as well as 
mixed-income housing policies need to be taken  

Poverty Poverty and inequalities are tougher in cities. Affordable housing, employment 
creation policies and social inclusion programs are needed to avoid social 
polarisation. 

Ageing population The increase on the elderly population sector implies the need of new services 
that foster an active lifestyle for them.  Health and care services and activities 
in which this sector engages should be thought to make the best of them.  

Use of social diversity as 
source of innovation  
Included in Smart Economy 

Social, ethnic and age diversity is an opportunity for new creative sources to 
appear. By taking initiatives that work against segregation and promote 
interaction between social groups, it can be created a force for innovation, 
growth and well-being.23   
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 4.2.6 SMART LIVING 

The Smart Living challenges are those related 
with providing the better living conditions for the 
citizens. Although they are also looking for a 
cohesive society, they are working on the 
services that a city can offer to its inhabitants. 
The main challenges in this field are related with 

the supply of housing, health conditions and 
system and crime rate situation. All these three 
aspects, together with the social cohesion of 
the population are the main issues that make 
the difference when people can talk about 
having a good quality of life. 

T.12: SMART LIVING 

Social cohesion  Also included in Smart People 

Affordable housing  Housing is one of the main urban problems that derive in poverty and 
social exclusion. There is a need for a public or subsidize housing scheme 
that takes into account the social mix in neighbourhoods and promotes 
sustainable communities. 

Urban sprawl The proliferation of an extensive territorial model is one of the main 
threats to achieve a sustainable territorial mode24. It implies a higher 
consumption of natural resources, higher cost of infrastructures and 
public transport and it facilitates spatial segregation. 
Also included in Smart Environment 

Crime rate Social and spatial polarisation and poverty may end in an increasing of 
the crime rate of a city or region. Economic, educational and social 
programs may prevent this to happen.  

Health problems Air and water pollution are the cause of a great percentage of diseases 
in urban population. The environment degradation needs to be treated 
as a preventive measure to avoid certain illnesses.  
Lack of healthcare is also a problem in certain urban areas. Initiatives 
need to be taken to provide a better health service to urban 
inhabitants. 

                                                            
24 EU. Cities of tomorrow. 
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4.3 SOUTH AND EAST MEDITERRANEAN 
CITY CHALLENGES 

In the Mediterranean region we can distinguish 
two areas in terms of technological and human 
development; the first of them is the European 
Union (northern cities of the Mediterranean) 
and the second one is the area delimited by 
North Africa and the Middle East from Morocco 
to Turkey (south Mediterranean). Also within the 
two, challenges to be addressed by cities differ 
slightly depending on the area the city belongs 
to. 

4.3.1 SOUTH MEDITERRANEAN CITIES 
SITUATION 

To get a rough idea of what is the situation of 
these two different areas we will use two existing 
indicators such as the Human development 
Index (HDI) and the ICT Development Index 
(IDI). 

HDI is an indicator published since 1990 in the 
United Nations Development Programme 

(UNDP). It has 3 dimensions with the same 
weight: health (life expectancy at birth), 
education (mean and expected years of 
schooling) and income (GNI per capita). The 
punctuation scale is from 0 to 1. 

The IDI is published by the International 
Telecommunication Union (ITU) since 2009. Like 
the HDI, is divided into 3 areas: ICT Access 
(40%), ICT Use (40%) and ICT Skills (20%). 
Indicators in ICT Access are Fixed-telephone 
subscriptions, mobile subscriptions, Internet 
bandwidth (bits/s), households with computer 
and households with internet access. In ICT Use 
are users of internet and fixed and wireless 
broadband internet subscriptions. Adult literacy 
rate and secondary and tertiary education 
enrolment ratio are used in ICT Skills. The range 
of values is between 0 and 10. The problem of 
this indicator is the lack of data in some 
countries such as Libya and Palestine. 

These are the results for all the Countries from 
Morocco to Turkey and the EU. Also it is shown 
the World average to make a comparison. 
Data of both indicators are from 2012. 

Within South & East Mediterranean 
countries different contexts are found. 
HDI and IDI indicators show different 

levels of development.  
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Figure 7. Relationship HDI-IDI in the Mediterranean Region 

 

The first conclusion that can be drawn when 
looking at this graph is that Israel and the 
European Union are the two areas with greater 
technological and human development, so it 
will be easier to promote initiatives of Smart City. 
It can be also guess that Turkey and Lebanon 
are more easily than other countries like Syria 
and Algeria to implement projects in which the 
technology is the main pillar, since it is 
necessary to develop all the aspects related to 
it to get good results (internet access, use of 
mobile technology education...). 

 

4.3.2 SOUTH AND EAST MEDITERRANEAN 
CITY CHALLENGES 

As stated in the UN-Habitat report “The state of 
African cities 2014” the demographic pressures, 
rapid urbanization and environmental changes 
are producing more negative urban 
externalities than positive ones in the majority of 
the south Mediterranean cities. These cities are 
growing rapidly in population but their 
development model is far away from a 
sustainable one. Due to their 
underdevelopment situation, in comparison 
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with the north Mediterranean cities, the 
challenges that these cities are facing are 

much more oriented towards fulfilling a basic 
services provision to their inhabitants. 

The south Mediterranean territory is highly 
urbanized, more than half its population lives in 
cities, but the development models that have 
been followed are based in past European ones 
that did not take into account the particularities 
of the south Mediterranean society. 
Development models for these urban areas 
should be revised and include the specific 
requirements of their societies, such as the 
informality as a way of urban development, the 
awareness of the lack of certain basic services 
or the particular conditions of the Government 
models.   

The main challenges of the south 
Mediterranean cities are related with the 
scarcity of resources, such as water or food. This 
challenge will become higher as the effects of 
the climate change continue. Severe droughts 
are expected to increase during the following 
years, and so will do the urgency for water 
supply and the diminishing of the agriculture 
production. Likewise, the high infrastructure 
deficit these countries have, with their mobility, 
water and energy network in bad conditions 
make that the small resources available are not 
as optimized as they could be. Improving the 
deployment of the supplies networks is as 
important as rising the efficiency of the existing 
ones, so that the loss in the distribution of the 
basic services is reduced to a minimum.  

Poverty and urban insecurity are the other 
major challenges. Living conditions in the south 

Mediterranean cities have less attractive than in 
the north Mediterranean ones and that has its 
effects in the loss of capacity to attract new 
businesses and talent. Government instability, 
high levels of violence and corruption and a 
high level of social and spatial polarization are 
common issues in the south Mediterranean 
areas. Improving these social and living 
conditions will establish the foundations for 
building a better urban future. 

Finally, one big drawback that a Smart City 
initiative in a southern Mediterranean city 
should carefully take into account is the small 
penetration of smartphones or ICT technology 
has on its population. Due to the high levels of 
poverty, not a vast majority of the population 
living in these cities has access to the necessary 
technology to make certain Smart City 
initiatives available to all the citizens. 
Furthermore, there are also a great number of 
people technology-illiterate. Making available 
and affordable the necessary technology and 
fostering educative programs so that the 
citizens will have knowledge and access to the 
needed ICT, will be another challenge to have 
in mind when planning a new initiative. 

 

 

 

A southern Mediterranean city should 
carefully take into account the 

penetration of smartphones or ICT 
technology among its population. 
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T.13 SOUTH & EAST-MEDITERRANEAN CITY CHALLENGES 
GOVERNANCE ECONOMY  MOBILITY ENVIRONMENT PEOPLE LIVING 

Low urban 
institutional 
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infrastructures 
deficit 
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transport 
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Urban poverty 
and inequality 
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Specific 
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Figure 8. South & East Mediterranean 
City challenges correlated with Smart 

City dimensions 
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4.3.3 GOVERNANCE CHALLENGES 

Governance challenges in the East and South 
Mediterranean Region are strongly 
interwoven.  The inestability of the institutions, 
their low capacities and the existing gap 
between them and the citizens are problems 
that claim for a renewal in the governance 
models. The relation between the government 

and the governed must be reinforced through 
instruments like participation, but also by the 
recongnition of the needs of citizens and the 
coverage that social services must provide.  The 
spatial distribution of the governmental forces 
and the development of cities becomes also an 
important problem that cities of the Region 
must achieve. 

T.14. SMART GOVERNANCE 

Low urban 
institutional 
capacities 

North Africa's systems of urban governance present certain weakness in formal 
(and a general weakness in formal (and informal) institutions and a need for 
systems of land management and housing acquisition unencumbered by 
bureaucracy. Other problemas are the lack of accurancy in data collection and 
of flebility to respond to popular demands with the necessary speed and agility. 

Inestability in 
governance 

"After the Arab Spring, new governments are trying to introduce more democratic 
governance modes facing the resistance of the stablished political  and economic 
interests and undemocratic forces.  Cities have played a key role and can be 
directly affected by the new democratic spaces that have been opened." (UN, 
2014) 

Gap between 
government and 
governed 

Authorities in African cities live in a separate world economically, politically, 
culturally or all of these combined. Well-established networks of bureaucratic 
power and privilege makes this differences last in time. People seek to access 
power and control resources. 

Unbalanced 
geographical 
development 

Included in Smart Environment and Smart Economy. 

Shortage in social 
services 

The demographic and cultural changes require an improvement of social services 
in north African cities to create better working and living conditions as well as new 
ecomics opportunities. Included in Smart Living 
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4.3.4 ECONOMY CHALLENGES 

In the economic dimension, urban access to 
employment and resources and problems of 
competitiveness are the major challenges South 

and East Mediterranean cities must face. 
Infrastructure and technological access 
problems affect both of them. Geographically 
balanced urban productive tissues are key to 
face economic challenges and to foster 
competitiveness in the cities of the region.

T15: SMART ECONOMY  

High infrastructures 
deficit 

Road networks and rail systems and energy networks are in bad maintenance 
conditions and do not offer all the necessary connections. 

Shortage in access 
to technology Included in Smart People. 

Economy 
weaknesses and low 
competitiveness 

It is necessary to create "a more open and competitive business environment and 
a more equal access to  financing and job or business opportunities". The 
economic development of the region must become more self-driven by further 
exploration of existing and new technologies for raising domestic productivity and 
income generation. The informality and family businesses should be included in this 
process. 

Specific problems of 
urban youth 

A relevant demographic share presents difficulties in access to urban-based 
employment and housing. The cultural changes and new ideological discourses 
have placed gender issues in the centre of the discussion. Radical departures from 
the prevailing approach to urban planning will be necessary to face the 
challenges of urban youth. Included in Smart People. 

Limited urban based 
industries 

Being urban unemployment one of the challenges north African cities must face, 
the location of productive tissues in accessible positions becomes crucial. 

Unbalanced 
geographical 
development 

"Most of the economic activities of the sub-region are 
concentrated in a few large cities along the coast, but the recent 
upheavals have drawn attention to the need to achieve more balanced 
geographical development by giving more attention to the needs of the country’s 
secondary cities."(UN, 2014)" This requires consideration of how the functional 
specializations of secondary cities and towns can be best orientated to give them 
the highest levels of resilience to exogenous shocks while enabling adaptive 
capacity and, hence, sustainability. "(UN, 2014) Included in Smart Environment and 
Smart Governance 
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4.3.5 MOBILITY CHALLENGES 

Achieving a systematic point of view in mobility 
issues the overall challenge that East and south 
Mediterranean region must face. A 
comprehensive approach through urban 

planning and mobility systems is necessary to 
achieve the problems of public transport, the 
infrastructure deficit and the problems of 
pollution in the city. The processes of very rapid 
urbanization strongly threaten these objectives 
and thus special attention should be paid.

T16: SMART MOBILITY 

Lack of public 
transport 

It is necessary to invest in an inclusive public transport system that enables 
connectivity from all parts of the city. New ways of transport need to be 
implemented to make a change towards more sustainable and inclusive models. 

High infrastructures 
deficit 

Road networks and rail systems and energy networks are in bad maintenance 
conditions and do not offer all the necessary connections. 

Pollution 

Private car is the main transport system in southern Mediterranean cities. 
Improvements in roads and traffic systems are not enough to reduce the 
congestion and pollution levels. It is necessary a change of model. Included in 
Smart Environment. 

Very rapid 
urbanization 

North African cities are developing and extending their limits in a very rapid 
proccess opposite to the natural proccess by which traditional cities are 
developed. Special attention should be payed to the way the development of the 
cities take place so that the damage to the environment, the loose of cutural 
values and the economic inequalities are minimized. Included in Smart 
Environment and in Smart People. 
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4.3.6 ENVIRONMENTAL CHALLENGES 

Resources management and pollution play a 
key role in the environmental challenges of the 
South and East Mediterranean Region. Scarcity 
of resources and specially water resources 
problems, reinforced by the effects of climate 
change, constitute core challenges for cities in 

the area. The spatial patterns followed in the 
development of cities are key divers in the 
environmental challenges of the cities of the 
region, in which the speed and lack of 
regulations, the threats of the climate change 
effect and the differences appearing in the 
geographical distribution of cities play an 
important role. 

T17: SMART ENVIRONMENT 

Scarcity of resources 
Climate change may result in a reduction of the access level to basic resources 
such as food or water. It is necessary to assure optimized infrastructures, storage 
and supply. 

Water scarcity  

As one of the effects of the climate change, the water stress effects may be seen 
in the reduction of the agricultural production and food supply with the possible 
consequence of social tensions. There is a necessity of preparing water 
infrastructures to protect and optimize its supply. rehabilitated and maintained to 
eliminate unnecessary wastage and more investment in wastewater treatment 
and reuse is essential. 

Climate change 
effect 

The increasing of temperatures is expected to emphasize the desertification and 
water problems. Droughts, floods and extreme weather behaviours need to be 
taken into account in urban development plans. 

Pollution Included in Smart Mobility. 

Very rapid 
urbanization 

North African cities are developing and extending their limits in a very rapid 
proccess opposite to the natural proccess by which traditional cities are 
developed. Special attention should be payed to the way the development of the 
cities take place so that the damage to the environment, the loose of cutural 
values and the economic inequalities are minimized. Included in Smart Mobility 
and Smart Living. 

Unbalanced 
geographical 
development 

 Included in Smart Governance and Smart Economy. 
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4.3.7 PEOPLE CHALLENGES 

People dimension is the one that is more related 
to society and communities. Challenges related 
to this dimension deal with inequalities, culture 
(including gender issues) and education. 
Diminishing the differences and improving the 

quality in the access to education, technology 
and the economic resources resume the 
challenges cities in the region must face. All the 
actions in these dimensions must take into 
account the identity issues and the 
particularities of the social urban tissue of the 
region. 

T18: PEOPLE 

Urban poverty and 
inequality 

Inequality rates are high in the southern Mediterranean countries. Rural-urban 
migrations together with a lack of employment opportunities and social policies 
have led to an increasing percentage of people living below the poverty line.  This 
problem leads to strong spatial segregation in cities. Included in Smart Living. 

Shortage in access 
to technology 

Although basic services such as piped water, sewerage or electricity are 
accessible to almost all their inhabitants, the percentage of population with access 
to communications technologies is significantly lower than in northern 
Mediterranean cities. This may be one of the big challenges when planning a 
Smart City project. Included in Smart People. 

Specific problems of 
urban youth . Included in Smart Economy. 

Threats to cultural 
identity and 
particularities 

 "The imitation of foreign architectural and town planning styles has been a 
dominant theme in the modern Arab city for the last century and competition with 
traditional Islamic forms is partly responsible for the chaos of urban settings in 
Northern Africa and beyond" (UN2014). Special attention should be payed to 
heritage conservation, revitalization of historic centres and traditional and local 
economic activities, taking into account the needs of citizens. Included in Smart 
Living. 

Low educational 
level 

North Africa's systems of urban governance present certain weakness in formal 
(and a general weakness in formal (and informal) institutions and a need for 
systems of land management and housing acquisition unencumbered by 
bureaucracy. Other problemas are the lack of accurancy in data collection and 
of flebility to respond to popular demands with the necessary speed and agility.  
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4.3.8 LIVING CHALLENGES 

The living dimension is related to the quality of 
life facilitated by the governmental institutions. 
Threats to basic rights like access to decent 

housing and employment, urban security and 
culture and identity maintenance become the 
major challenges that South and East 
Mediterranean cities must face. 

 

T19: SMART LIVING 

Slum proliferation 

Rural-urban migrations and lack of affordable housing have led to the spread of 
informal settlements. Urban expansion has been led by slum proliferation. New land 
management systems need to be developed thinking of formal-informal 
settlements. 

Urban violence and 
insecurity 

Violence and insecurity within the urban settlements has grown significantly.  This 
social insecurity may have negative impacts on possible international investments 
and on attracting talent. Social policies need to be taken to address this problem.   

Very rapid 
urbanization Included in Smart Economy and Smart Environment. 

Shortage in social 
services 

The demographic and cultural changes require an improvement of social services 
in north African cities to create better working and living conditions as well as new 
ecomics opportunities. Included in Smart Governance. 

Threats to cultural 
identity and 
particularities 

Included in Smart People. 

Urban poverty and 
inequality Included in Smart People. 
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4.4. RELATION BETWEEN CHALLENGES IN 
EUROPEAN AND IN SOUTH&EAST 
MEDITERRANEAN CITIES 

When talking about Smart Cities or Smart City 
projects in the south Mediterranean areas it is 
necessary to take into account the differences 
between these cities and the north 
Mediterranean ones. A Smart City project 
should not follow the same strategies in one or 
another urban area because the challenges, 
starting conditions, available resources and 
citizens’ willingness are completely different.  

Becoming Smart in much of the south 
Mediterranean cities means providing some 
basic services they lack of. Furthermore, when 
facing these basic services provision it is needed 
to look to the failures and needed 
improvements of the northern Mediterranean 
cities system. The south Mediterranean cities 
challenges may be more basic than the 
northern ones, but the transferability of the 
projects being done in one and other cities 
should be useful for avoiding making the same 
mistakes twice. For example, many south 
Mediterranean cities need to deal with the 
provision of an efficient public transport system, 
or others may be more basic and they just need 
to provide a public transport system. But when 
looking for solutions to the public transport, they 
should not just think about solving that specific 
problem but also in giving solutions to the 
transport system problems that will come 

afterwards, such as the sustainability of the 
system, the non-car mobility, the inclusiveness of 
the transport system and the possibility of an 
effective multi-modal network.  

Another example of this kind is solving the slum 
proliferation that the south Mediterranean cities 
have. When thinking about strategies to deal 
with the slum problem there is an opportunity to 
also solve present and future problems that 
both, south and north Mediterranean cities, 
have or will have. The slum challenge is an 
occasion to think about reducing the urban 
sprawl and excessive land consumption, to 
increase the stock of affordable housing, to 
foster social cohesion within the urban society, 
avoid spatial segregation and study new ways 
of combining formal and informal government 
strategies. 

These relationships between the challenges that 
southern and northern Mediterranean are 
facing have been outlined in the Figure 7. In the 
figure, the first ring of challenges surrounding 
the Smart City action field are the 
correspondent to the south Mediterranean 
cities, while the second ring are the global 
challenges that we already spoke about in 
chapter 4, as the overall challenges that 
worldwide cities are facing. In this diagram it 
has been suggested the possible links among 
the southern Mediterranean cities challenges 
and the general city challenges, so that when 
solving one of the southern challenges, solutions 
will take into account the other ones. 

Becoming Smart in much of the south 
Mediterranean cities can mean 

providing some basic services, or 
deploying necessary infrastructure. 

In the south Mediterranean areas it is 
necessary to take into account the 

differences between these cities and 
the north Mediterranean ones 

Smart City projects should not follow the 
same strategies in one or another urban 

area because the challenges can be 
completely different 
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Figure 9. Relations between Smart City 
Dimensions, South & East Mediterranean 

Challenges and general City 
Challenges. 
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  ANNEX I: DEVELOPMENT OF ASCIMER’S WORKING DEFINITION 
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1. Smart city definitions 

 

Definition Source 

“A city is smart when investments in human and social capital 

and traditional and modern communication infrastructure fuel 

sustainable economic growth and a high quality of life, with a 

wise management of natural resources, through participatory 

governance.” 

Caragliu, Del Bo and 

Nijkamp. 2009  

“A city connecting the physical infrastructure, the IT infrastructure, 

the social infrastructure and the business infrastructure to 

leverage the collective intelligence of the city”     

Harrison et al. 2010 

“A Smart City in one that is able to link physical capital with social 

one, and to develop better services and infrastructures. It is able 

to bring together technology, information and political vision into 

a coherent program of urban and service improvements.”             

Correia et al. 2011 

“[Smart Cities are about] leveraging interoperability within and 

across policy domains of the city.  Smart City strategies require 

innovative ways of interacting with stakeholders, managing 

resources and providing services.”             

Nam and Pardo, 2011 

“Cities are becoming smart not only in terms of the way we can 

automate routine functions but in ways that enable us to monitor, 

understand, analyse and plan the city to improve the efficiency, 

equity and quality of life for its citizens in real time.”                     

Batty et al. 2012 

“Smart cities are also instruments for improving competitiveness in 

such a way that community and quality of life are enhanced.” 
Batty et al. 2012 

“The idea of Smart Cities is rooted in the creation and connection 

of human capital, social capital and Information and 

Communication Technology (ICT) infrastructure in order to 

generate greater and more sustainable economic development 

and a better quality of life.” 

Manville et al. 2014 

“Smart City is a city seeking to address public issues via ICT-based 

solutions on the basis of a multi-stakeholder, municipally based 

partnership.” Manville et al. 2014 

Manville et al. 2014 

A Smart City connects human capital, social capital and ICT 

infrastructure in order to address public issues, achieve a 

sustainable development and increase the quality of life of its 

citizens. 

Manville et al. 2014 



Any adequate model for the Smart City must therefore also focus 

on the Smartness of its citizens and communities and on their well-

being and quality of life, as well as encourage the processes that 

make cities 

important to people and which might well sustain very different – 

sometimes conflicting – activities. 

Haque 

(2012) (en Manville) 

A [smart] city is where the ICT strengthens freedom of speech and 

the 

accessibility to public information and services. 

Anthopoulos 

and Fitsilis 

(2010) (en 

Manville 

EU DG INFSO's definition: a smart city  

“makes a conscious effort to use innovative ICT  

based solutions to improve conditions of living and  

working and to support a more inclusive and  

sustainable urban environment” 

Schweiker 

(2010) 

Smart cities should be regarded as systems of people interacting 

with and using flows of  energy, materials, services and financing 

to catalyse sustainable economic development, resilience, and 

high quality of life; these flows and interactions become smart 

through making  

strategic use of information and communication infrastructure 

and services in a process of transparent urban planning and 

management that is responsive to the social and economic 

needs of society. 

High Level 

Group of the 

European 

Innovation 

Partnership for 

Smart Cities 

and 

Communities. 

(2013) 

A Smart City Project (SCP) is a project that generates a change 

and produces an impact towards a Smart City. However, the 

Smart City definition should include technology in a wider sense, 

and not only ICTs (e.g. new materials). SCPs should be tools which  

make cities able to maintain complexity, multiply interactions, 

recognize diversity and manage uncertainty. All of these factors 

are inherent characteristics of urban dynamics and constitute the 

attractiveness of cities and their current intelligence.  Such 

attractiveness is also generating negative externalities of space 

and time that SCPs should help to solve, reducing both collective 

and individual costs. 

ASCIMER 

FOCUS 

GROUPS 

1.     Sustainability and participation. A comprehensive global 

strategy should set the objectives and the priorities of SCPs, define 

the framework and be a long-term guide for the specific 

initiatives. Although different views exist on the latter, a common 

understanding is shared on the fact that individual initiatives 

should not lose sight of the global objectives of sustainability, 

which have to be set through a public process debate, with the 

implication of relevant stakeholders, building collaboratively 

shared visions for the future of the city (social contracts). 

ASCIMER 

FOCUS 

GROUPS 

2.     Integration and system approach. Initiatives should be 

crosscutting among vertical areas of governance, combining 

knowledge, capacities and competences horizontally towards 

ASCIMER 

FOCUS 

GROUPS 



the objectives defined by the sustainability framework. A SCP 

should help the creation of interconnected systems in which flows 

of materials, energy and information are managed coherently. A 

SCP should also improve dialogue between institutional 

representatives and citizens and it should increase the horizontal 

relationship inside the municipality and the interchange with 

other institutional and civil society entities. 

3.     Innovation and learning. SCPs should promote environments 

of technological cooperation (platforms) for the development of 

new solutions to old urban problems. Technology is a tool to solve 

them, not an end in itself, so it should not create new necessities. 

Innovation is unexpected but it doesn’t happen in a vacuum, a 

key point is creating the conditions for innovation to happen, 

prioritizing the needs and providing facilitating frameworks. 

Innovation has to be assessed on the comparison with the older 

situation. Change and innovation are expected in many domains 

and constituencies, but for some participants is the 

administration´s technical structure the main target of innovation 

through organization learning. 

ASCIMER 

FOCUS 

GROUPS 

4.     Inclusiveness and openness. Smart City Projects need to put 

attention on the different levels of access by citizenship: access to 

economic resources (distributional equity) and access to 

information and technology (digital divide). Is choice possible or 

do ‘lock-in’ mechanisms create physical, economic, social and 

cultural constraints? It is important for SCPs to be as inclusive as 

possible because win-win solutions are rare and losers and 

conflicts are inevitable. On the one hand some participants think 

that SCPs should always be connected with people, and citizens 

need to know them and be able to design them. On the other 

hand, others believe that there are two kinds of projects: ones 

that are engaging with people and others where citizens are a 

passive element and they may not be aware of them. In the 

latter ones, it should be necessary to explain the benefits of the 

projects to citizens. Transparency and openness are believed to 

be a key element for smart city initiatives. 

ASCIMER 

FOCUS 

GROUPS 

 

 

 

 

 

 

 

 

 

 

 



2. Smart city definitions: items analysis  

The terms have been classified according to action 

fields and  goals, and also grouping terms related to 

information and communication technologies. Other 

concepts that does not fit into these groups appear 

in the chart, like analyzing, equity, stakeholders or 

city. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Most terms have been classified including them in the action fields on Smart Cities defined by the 

European Union document “Mapping Smart Cities in the EU”. All the analyzed definitions contain 

terms related to at least 2 of these fields, while two of the most commplete definitions include five 

of these action fields. The field in which more terms are included is Smart Governance (29 items), 

followed by Smart People (25 items). Smart environment is also an important issue, and thus 12 

Key topics Fields 

Number of 

key words 

action fields 

governance 28 

economy 7 

environment 12 

mobility 0 

people 25 

living 7 

goals 

sustainability 7 

quality of life 8 

efficiency 1 

information 

technologies 

ICT 13 

connection 15 

techonology 1 

tool 8 

information 2 

others 

innovation 2 

equity 2 

analyzing 1 

city 2 

stakeholders 3 

impacts 3 

Table 1: Key topics, fields and number of key words. 

governance

economy

environment
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living
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quality of life

efficiency

ICT

Chart 1: Number of key words per field. 
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Chart 2: Number of key words per field, organized per Key topics. 



items have been classified under this concept, 

aproximately the half of the ones classified in the 

previously mentioned groups of people and 

governance. Economy and living apperar with the 

same frequency in the definitions, but less than those 

other concepts. The topic of mobility is not directly 

mentioned in the analyzed definitions, being it linked 

to the other issues in the city. 

Some of the terms have been classified according 

to the Smart Cities goals defined in the ASCIMER 

project and relationing the terms: sustainability, 

quality of life and efficiency. 10 of the 13 analyzed 

definitions contain at least one of these goals. 

Quality of life appears in 7 of the definitions (in one 

of them appears as quality of life and as wellbeing, 

a concept that is included in quality of life 

according to academic approachs (citar)). Quality 

of life is thus the term that appears a higher number 

of times. Sustainability appears in just 5 of the 

definitions (7 times). Efficiency appears as a direct 

concept in one definition but as an indirect 

concept in two definitions more, considering the concept implicit in “wise management”. 

Information and communication technologies are a key element for smart cities, and the key 

words related to this field appear in 12 of the 13 analyzed definitions. In 10 of them it appears as 

ICT. The concept of  connection has also been considered as part of these group as ICT is 

understood as the main connection tool in smart cities. This concept is included in 6 of the 

analyzed definitions.  Technology as a tool is included in 4 of the definitions while information and 

just technology in 1 of them. 

From the 13 analyzed definitions and the conclusions of the Focus Groups of the First ASCIMER 

Workshop, 134 key words have been extracted and classified. The key word that appears a 

higuer number of times is “quality of life”(7 times). It is followed by the items “sustainability” and 

“sustainable development”, that appears 4 times, but it is also used 3 times more associated to 

the concept of “economic sustainability”. Understanding the city related to the “services” it can 

provide is an important issue, thus this key word appears 4 times. “Social capital” appears 4 times 

and “human capital” 3 times, but other definitiones includes people as “social infrastructure”, 

“community” (or “communities”) and  “systems of people” or just “people” , each of these terms 

appearing once. The key word “citizens” appears three times. “Accesibility” seems to be a key 

concept too, because even if the word appears just once,“access” to economic resources, to 

techonology and to information have been highlighted as a key element by the Focus Groups in 

the first ASCIMER workshop. “Stakeholders” appear in 3 definitions (One of them the working 

definition of the documents of the European Union “Mapping smart cities in the EU”). “Flows of 

materials and energy” appear 3 times and also the “wise management of natural resources”. 

One of the definition also mentions “flows (of) financing and services”. “Efficiency” is included in 

just one definition, but is embeeded in the concept of “management” that appears three times, 

linked to adjectives like” coherent” and “wise”. Contextualizing the “Smart” concept into the city, 

it must be said the the word “urban” appears just 4 times, related to “urban improvements”, 

“urban environment”, “urban management” and “urban planning”, that appears just one. 

“Public” appears 4 times, two of them as “public issues”. Municipality is mentioned twice 

(“municipally” and “municipallity”). Even if the concept of ICT is related to information, 

“transparency” appears twice and “freedom of speech” just once. “Participatory governance” 

and “participation”, once each of them, also appearing “public process debate”.  

 

sustainability

quality of life

efficiency

Chart 3: Key Word per goals of a Smart City as 
defined in ASCIMER project 
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economy

environment

mobility
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living

Chart 4: Key Word per Action Fields in Smart 
cities 



3. Smart city concepts 

DEFINITION 1:“A city is smart when investments in human and social capital and traditional and 

modern communication infrastructure fuel sustainable economic growth and a high quality of 

life, with a wise management of natural resources, through participatory governance.” Caragliu, 

Del Bo and Nijkamp. 2009 and Schaffers et al 2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

The concept of Smart City is defined here as a moment in which certain elements converge in the 

city. 

The basis, are the human and social capital (enhanced by investments) and, at the same level, 

traditional and modern communication infrastructure. These elements directly fuel two main 

objectives: Sustainable economic growth and High quality of life. The wise management of 

natural resources is at the same time a goal and a tool to make the city smart, covering the 3 

aspects of sustainable development but at the same time giving this aspect a different status. 

Participatory governance is conceived as a tool to get the main objectives of the Smart Cities.  
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DEFINITION 2 “A city connecting the physical infrastructure, the IT infrastructure, the social 

infrastructure and the business infrastructure to leverage the collective intelligence of the city”  

Harrison et al. 2010

 

The Smart city as a connection tool. 

The tool is based on the physical infrastructure, the IT infrastructure, the social infrastructure and 

the business infrastructure. It connects these elements with the objective of leveraging the 

collective intelligence of the city. 

 

DEFINITION 3 “A Smart City in one that is able to link physical capital with social one, and to 

develop better services and infrastructures. It is able to bring together technology, information 

and political vision into a coherent program of urban and service improvements.” Correia et al. 

2011 
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Smart city as a connection tool at two levels. 

At a first level, in this definition is based on social capital and physical capital, that the  Smart City 

should connect. The objective of this linkage is to develop better services and infrastructures. 

At a second level, the Smart city is defined as a tool that brings together technology, information 

and political vision as its basis. The result and goal is to develop a coherent program of urban 

and service improvements. 

 

DEFINITION 4 “[Smart Cities are about] leveraging interoperability within and across policy 

domains of the city.  Smart City strategies require innovative ways of interacting with 

stakeholders, managing resources and providing services.” Nam and Pardo, 2011 

Smart city as a tool. 

The basis, or what is required, are innovative ways of interacting with stakeholders, managing 

resources and providing services. The objectives of the development of the smart city are 

leveraging interoperability within an across policy domains of the city. 

 

 

DEFINITION 5 “Cities are becoming smart not only in terms of the way we can automate routine 

functions but in ways that enable us to monitor, understand, analyse and plan the city to improve 

the efficiency, equity and quality of life for its citizens in real time.”    Batty et al. 2012 

 

 

 

 

 

 

 

Smart city as a tool 

Smart cities is a tool for us (Scientists? Urban planners?) to enable, understand, analyse and plan 

the city. The goal is to improve efficiency, equity and quality of life and the final recipient of those 

three benefits are the citizens. Smart cities allows us to get these goals in real time.  
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DEFINITION 6 “Smart cities are also instruments for improving competitiveness in such a way that 

community and quality of life are enhanced.” Batty et al. 2012 

 

 

 

 

 

 

 

Smart city as a tool 

Smart cities are an instrument for improving competitiveness. The final goal of this is enhancing 

community and quality of life.  

 

DEFINITION 7 “The idea of Smart Cities is rooted in the creation and connection of human capital, 

social capital and Information and Communication Technology (ICT) infrastructure in order to 

generate greater and more sustainable economic development and a better quality of life.” 

Manville et al. 2014 

 

 

 

 

 

 

 

Smart city as a process. 

The basis of smart cities is in this definition the creation and connection of human capital, social 

capital and ICT infrastructure (all at the same level). The goal is to generate greater and more 

sustainable economic development and a better quality of life. 
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DEFINITION 8 “Smart City is a city seeking to address public issues via ICT-based solutions on the 

basis of a multi-stakeholder, municipally based partnership.” Manville et al. 2014 

 

 

 

 

 

 

 

 

Smart city as an active agent 

The smart city is the basis of this definition. The smart city goal is to address public issues. The tools 

for getting these objectives are the ICT solutions, and the process is based in several stakeholders 

coordinated by the municipality. 

 

DEFINITION 9 “A Smart City connects human capital, social capital and ICT infrastructure in order 

to address public issues, achieve a sustainable development and increase the quality of life of its 

citizens.” Manville et al. 2014 

 

 

 

 

 

 

 

 

 

Smart city as a connection tool.  

The basis of the smart cities is in this definition in human capital, social capital and ICT 

infrastructure. The goals of the smart city are to address public issues, achieve sustainable 

development and increase the quality of life of its citizens. Smart cities are the tools that connect 

the basis to get the goals. 
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DEFINITION 10” Any adequate model for the Smart City must therefore also focus on the 

Smartness of its citizens and communities and on their well-being and quality of life, as well as 

encourage the processes that make cities important to people and which might well sustain very 

different –sometimes conflicting – activities.” Haque(2012) (en Manville) 

 

 

 

 

 

 

 

 

 

Smart cities as a tool 

Smart cities are a tool to get the goals of the city: to improve the smartness of its citizens and 

communities, and their well being and quality of life and enhance the processes that make cities 

important to people. These processes also constitute the basis for the different activities in the 

city. 

DEFINITION 11 “A [smart] city is where the ICT strengthens freedom of speech and the 

accessibility to public information and services.” Anthopoulos and Fitsilis(2010) (en Manville) 

 

 

 

 

 

 

 

 

 

 

 

Smart city as a physical frame. 

The city is a physical frame in which the ICT are a tool to get three different objectives: freedom 

of speech, accessibility to public information and accessibility to services. 
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DEFINITION 12 EU DG INFSO's definition: “a smart city “makes a conscious effort to use innovative 

ICT based solutions to improve conditions of living and working and to support a more inclusive 

and sustainable urban environment” Marit Schweiker, Conseil des Communes et Régions 

d'Europe Council of European Municipalities and Regions 

 

 

 

 

 

 

 

Smart city as an agent. 

In this definition, the Smart Cities are an agent and the basis of the process. They must use the 

innovative ICT-Based solutions as a tool. The goals that the Smart cities are trying to get are 

conditions of living, conditions of working and inclusive and sustainable urban environment, 

playing people a key role as a result of the implementation of the smart city concept. 

 

DEFINITION 13 “Smart cities should be regarded as systems of people interacting with and using 

flows of energy, materials, services and financing to catalyse sustainable economic 

development, resilience, and high quality of life; these flows and interactions become smart 

through making strategic use of information and communication infrastructure and services in a 

process of transparent urban planning and management that is responsive to the social and 

economic needs of society. “European Innovation Partnership on Smart Cities and Communities - 

Strategic Implementation Plan, 2013 
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Smart city as a system 

In this definition, systems of people constitute the basis of the smart cities. The systems of people 

compound society, having social and economic needs that the city must be responsive to. These 

systems use and interact with flows of energy, materials, services and financing, that therefore are 

a tool that becomes smart incorporating the vector of “information and communication 

infrestructures and service” in a process of transparent urban planning and management, that is 

a tool that comprehends the smart flows. The objective of the management of these flows within 

the city is to achieve sustainable economic development, resilience and high quality of life. 

 

1st ASCIMER WORKSHOP. FOCUS GROUPS CONCLUSIONS  

“A Smart City Project (SCP) is a project that generates a change and produces an impact 

towards a Smart City. However, the Smart City definition should include technology in a wider 

sense, and not only ICTs (e.g. new materials). SCPs should be tools which make cities able to 

maintain complexity, multiply interactions, recognize diversity and manage uncertainty. All of 

these factors are inherent characteristics of urban dynamics and constitute the attractiveness of 

cities and their current intelligence.  Such attractiveness is also generating negative externalities 

of space and time that SCPs should help to solve, reducing both collective and individual costs. 

 

 

 

 

 

 

 

 

 

 

 

 

Smart city as a tool 

The conclusions of the Focus Groups in the First ASCIMER workshop is that Smart Cities are a tool 

to get several goals in the city. Smart city projects are tools that foster the development of the 

city to become a Smart City. And both tools use ICT and technology to support them. The 

objectives are defined within a physical and institutional framework that is the city. These goals 

are: maintaining complexity, multiplying interactions, recognizing diversity, managing 

uncernainity, solving negative externalities and fostering sustainability, participation, integration, 

innovation and inclusiveness. 

1. Sustainability and participation. A comprehensive global strategy should set the 

objectives and the priorities of SCPs, define the framework and be a long-term guide for the 

specific initiatives. Although different views exist on the latter, a common understanding is shared 
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on the fact that individual initiatives should not lose sight of the global objectives of sustainability, 

which have to be set through a public process debate, with the implication of relevant 

stakeholders, building collaboratively shared visions for the future of the city (social contracts). 

2.     Integration and system approach. Initiatives should be crosscutting among vertical areas of 

governance, combining knowledge, capacities and competences horizontally towards the 

objectives defined by the sustainability framework. A SCP should help the creation of 

interconnected systems in which flows of materials, energy and information are managed 

coherently. A SCP should also improve dialogue between institutional representatives and citizens 

and it should increase the horizontal relationship inside the municipality and the interchange with 

other institutional and civil society entities 

3.     Innovation and learning. SCPs should promote environments of technological cooperation 

(platforms) for the development of new solutions to old urban problems. Technology is a tool to 

solve them, not an end in itself, so it should not create new necessities. Innovation is unexpected 

but it doesn’t happen in a vacuum, a key point is creating the conditions for innovation to 

happen, prioritizing the needs and providing facilitating frameworks. Innovation has to be 

assessed on the comparison with the older situation. Change and innovation are expected in 

many domains and constituencies, but for some participants is the administration´s technical 

structure the main target of innovation through organization learning. 

4.     Inclusiveness and openness. Smart City Projects need to put attention on the different levels 

of access by citizenship: access to economic resources (distributional equity) and access to 

information and technology (digital divide). Is choice possible or do ‘lock-in’ mechanisms create 

physical, economic, social and cultural constraints? It is important for SCPs to be as inclusive as 

possible because win-win solutions are rare and losers and conflicts are inevitable. On the one 

hand some participants think that SCPs should always be connected with people, and citizens 

need to know them and be able to design them. On the other hand, others believe that there 

are two kinds of projects: ones that are engaging with people and others where citizens are a 

passive element and they may not be aware of them. In the latter ones, it should be necessary to 

explain the benefits of the projects to citizens. Transparency and openness are believed to be a 

key element for smart city initiatives.  

ASCIMER FOCUS GROUPS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. Summary table 

The summary table of the previous research enables the extraction of conclusions about the 

smart city concept and its basis, goals and tools. 

The Smart City concept is mainly understood as a tool that allows cities to achieve their goals. It is 

described as a tool in 7 of the 13 definitions. Also the experts in the 1st ASCIMER Workshop Focus 

Groups considered the Smart City to be a tool for the existing cities. According to the way Smart 

city is considered to be a tool, two of the definitions are clear to consider it to be a “connection 

tool”. Even if their role as connection is implicit in the other definitons, Smart cities are more 

frequently considered to be tools in a wider and more operative sense. Two of the definitons 

consider the Smart City to be an active agent that enhances changes in urban areas, 

considering the city in terms of governance. The Smart City as a process or a moment in which 

certain elements converge is a vision of the city in which the temporal dimension plays an 

important role. Finally, the city is only considered to be a physical frame of the Smart City in one 

of the definitions. 

According to the analyzed definitions, Smart Cities have very different basis. People is the 

concept that appears a higher number of times as the basis of the smart cities (and also as an 

objective). ICT, even if considered as a tool by most definitions, are also considered as a basis in 4 

of them, at the same level as the human and social capital. Other conceps that are highlighted 

as basis of the Smart Cities are governance, economy and environment, and also the 

coordination of the different stakeholders of the city. Innovation, information and the city itself 

are mentioned as basic concepts, each of them being included in one of the definitions. 

Five of the definitions have a finalistic approach, as they do not take into account which 

elements consitute the basis of Smart Cites, just the goals and the tools to get them. The main 

goal of Smart Cities seems to be the improvement of quality of life, appearing this concept 

always as an objective and being the main basic concept in 7 of the definitions. Although this 

concept was not explicitly highlighted by the Focus Groups of the 1st ASCIMER workshop, it is 

implicit in their ideas and objectives. Sustainability is considered to be a goal in the cites in  just 

three of the definitions, although indirecty mentioned as the combination of society, economy as 

environment in 3 of them.  Efficiency, being considered as an important goal for smart cities in 

their beginnings, was only mentioned in two of the definitions. The concepts of people, living and 

governance can be outlined as objectives of Smart Cites (each of them mentioned five times) 

followed by environment (4 times) and economy (3 times). Equity appears as an objective in 3 of 

the definitions, as well as the concept of city.  

Although Smart Cities, in the analized definitions, are considered to be a tool in a generic way, 

this implies different considerations. The concept of tool appears by itself in just 4 of the 

definitions. The connection concept appears in almost half of the definitions, and it is considered 

to be a tool. Therefore, the Smart City as a  tool is specially binded to technologies, and thus 

connection can also be understood as a technological concept taking places through ICT in a 

Smart City. ICT are mainly considered to be a tool, although they are included as part of the basis 

of the Smart City in four of the definitions and as a goal in one of them. Also governance is 

considered to be an important tool to get the objectives of the Smart Cities.  

Even if there is a certain agreement on that Smart Cities are a tool, the basis and the goals of the 

cities change in most of the definitions. The concepts that stablish the basis of a Smart City and 

the ones that constitute the objectives that they must reach are constantly interchanging. Smart 

Cities are based in the connection of these elements and their constant interactions. Therefore, 

the concepts that consider the Smart City to be a system enable a holistic vision in which the 

goals are responsive and interrelated within the basis of the cities. 
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smart city concept

Caragliu, Del Bo and Nijkamp, 
2009 1 1 1 2 1 1 1 1

a moment in which certain 
elements converge

Harrison et al. 2010 1 1 2 1 1 smart city as a connection tool

Correia et al. 2011 2 3 1 2 2 3 1 2 smart city as a connection tool

Nam and Pardo, 2011 1 1 1 1 1 2 1 1 1 1 smart city as a tool

Batty et al. 2012 2 1 1 1 2 1 1 smart city as a tool

Batty et al. 2012 1 1 1 1 1 smart city as a tool

Manville et al. 2014 1 2 1 1 1 1 smart city as a process

Manville et al. 2014 2 1 1 1 smart city as an active agent

Manville et al. 2014 2 2 1 1 1 1 smart city as a tool

Haque. 2012 2 3 1 2 1 smart city as a tool

Anthopoulos and Fitsilis. 2010 2 2 1 1 1 1 1 1 smart city as a physical frame

Schweiker (2010) 1 2 1 1 1 1 smart city as an active agent

High Level Group of the 
European Innovation Partnership 
for Smart Cities and 
Communities. (2013) 5 3 3 2 1 3 1 1 2 1 4 smart city as a system

ASCIMER Focus Groups (2014) 1 1 1 2 3 smart city as a tool

ASCIMER Focus Groups (2014) 4 1 1 1 1 smart city as a tool

ASCIMER Focus Groups (2014) 1 2 1 2 1 1 smart city as a tool

ASCIMER Focus Groups (2014) 1 1 1 1 smart city as a tool

ASCIMER Focus Groups (2014) 5 4 1 smart city as a tool

TOTAL 29 8 12 0 25 8 7 8 2 14 14 2 8 2 3 3 1 5 4 2 3
PROPOSAL 4 2 1 2 1 1 1 1 2 1 1 smart city as a system

1 1 1

 
technologies othersaction fields goals

Basis of the Smart City Tools for the Smart City Objectives of the Smart City



5. Definition proposal 

A smart city is a system that manages human and social capital wisely using and interacting with 

natural and economic resources to address public issues efficiently achieving sustainable 

development and a high quality of life via ICT-based solutions on the basis of a multistakeholder, 

municipally based partnership. 

 

 

 

 

 

 

 

 

 

 

 

 

Smart cities as a system and as a tool 

In this definition proposal, smart cities are a system that integrates in its basis human and social 

capital wisely using natural and economic resources.   The objective is to address public issue 

with the final goal of achieving sustainable development and a high quality of life in the most 

efficient way. The tools to get it are the implementation of ICT-based solutions within the city 

structure, using as a basis a multistakeholder, municipally based partnership. 
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FIRST ASCIMER WORKSHOP:  FOCUS GROUP 1, KEY ELEMENTS OF SMART CITY PROJECTS 

 

Duration:    2 hours 

Main Objectives: 

- Understand what a Smart Project is. 
- Determine which are the elements that make 

a project Smart. 
- Differentiate city-level projects and user-level 

projects (top-down vs. bottom-up initiatives). 
- Establish what kind of projects are going to 

be evaluated by the ASCIMER methodology. 
 

Participants:  37 

  8 Representatives of industry leaders 
10 Representatives of city council ICT divisions 
10 Researchers in Smart-related fields 
  2 Members of Financial institutions 
  7 Students 

Facilitators:  

  Sergio Jara (U.Chile) 
 Jose Miguel Fernández Güell (UPM) 

 

 

 

 

 

  



 

 
 

KEY ELEMENTS OF SMART CITY PROJECTS  

Focus Group Summary 

 

1. Sustainability and participation. A comprehensive 
global strategy should set the objectives and the 
priorities of SCPs, define the framework and be a 
long-term guide for the specific initiatives. Although 
different views exist on the latter, a common 
understanding is shared on the fact that individual 
initiatives should not lose sight of the global 
objectives of sustainability, which have to be set 
through a public process debate, with the 
implication of relevant stakeholders, building 
collaboratively shared visions for the future of the 
city (social contracts). 
 

2. Integration and system approach. Initiatives should 
be crosscutting among vertical areas of 
governance, combining knowledge, capacities and 
competences horizontally towards the objectives 
defined by the sustainability framework. A SCP 
should help the creation of interconnected systems 
in which flows of materials, energy and information 
are managed coherently. A SCP should also 
improve dialogue between institutional 
representatives and citizens and it should increase 
the horizontal relationship inside the municipality 
and the interchange with other institutional and civil 
society entities. 
 

3. Innovation and learning. SCPs should promote 
environments of technological cooperation 

(platforms) for the development of new solutions to 
old urban problems. Technology is a tool to solve 
them, not an end in itself, so it should not create new 
necessities nor new barriers. Innovation is unexpected 
but it doesn’t happen in a vacuum, a key point is 
creating the conditions for innovation to happen, 
prioritizing the needs and providing facilitating 
frameworks. Innovation has to be assessed on the 
comparison with the older situation. Change and 
innovation are expected in many domains and 
constituencies, but for some participants is the 
administration´s technical structure the main target of 
innovation through organization learning. 

 
4. Inclusiveness and openness. Smart City Projects need 

to put attention on the different levels of access by 
citizenship: access to economic resources 
(distributional equity) and access to information and 
technology (digital divide). Is this choice possible, or 
do ‘lock-in’ mechanisms create physical, economic, 
social and cultural constraints? It is important for SCPs 
to be as inclusive as possible because win-win 
solutions are rare and losers and conflicts are 
inevitable. On the one hand some participants think 
that SCPs should always be connected with people, 
and citizens need to know them and be able to 
design them. On the other hand, others believe that 
there are two kinds of projects: ones that are 
engaging with people and others where citizens are a 



 
  

 
 

passive element and they may not be aware of them. 
In the latter ones, it should be necessary to explain the 
benefits of the projects to citizens. Transparency and 
openness are believed to be a key element for smart 
city initiatives. 

Still open questions. 

 Distributed agency? Who should take the 
initiative? Who is setting the agenda of Smart 
City development? The strongest opinions 
lean to appoint public agents on this role.  

 Smart Projects are too young for us to know 
the real effects they will have on cities and on 
citizens. 

 Is a critical mass population density needed 
for a SCP to succeed? The scale of a city is an 
issue because it is unclear if a critical mass is 
necessary for some sort of initiatives that need 
the engagement or adoption from the 
citizens.  

 Are key elements of a SCP independent from 
the context and socioeconomic reality of 
each city? Or on the contrary are they 
extremely dependent on the specific 
characteristics and needs of distinct urban 
settings? 

 SCPs should enable both bottom-up and top-
down approaches during design, 
implementation and evolution. However, 
there is a low level of mix between top-down 
and bottom-up initiatives, so making both 
work together is a challenge. 

 Fast reaction speed on social networks is an 
opportunity to improve SCPs adaptation, 
giving quick answers to citizens needs and 
giving insights on rapidly changing demand 
and new practices. However, it may difficult 
projects whose outcomes need time and slow 
adaptation (e.g. the Stockholm’s congestion 
charging case). 



 

FIRST ASCIMER WORKSHOP:  FOCUS GROUP 2, KEY FACTORS FOR ASSESSING SMART CITY PROJECTS 

  

Duration:    2 hours 

Main Objectives: 

- Define different ways to assess 
Smart City Projects. 

- Describe the key factors that 
have to be taken into account 
when evaluating projects. 

- Provide information to develop 
the assessment questionnaires 
that will be distributed to city 
stakeholders. 
 
 

 
 

 

 

 

 

 

 

Participants:  36 

  8 Representatives of industry 
leaders 

  7 Representatives of city council 
ICT divisions 

11 Researchers in Smart-related 
fields 

  3 Members of Financial 
institutions 

  7 Students 

Facilitators:    Sergio Jara (U.Chile) 
  Mario Aymerich (EIB) 

 

 

 

 

 

   



 

KEY FACTORS FOR ASSESSING SMART CITY PROJECTS 

Focus Group Summary 

 

Which are the criteria that have to be taken into account 
when evaluating projects? 

An overall agreement exists among participants on the 
relevance of all dimensions of sustainability in the assessing 
of SCPs, so that Multi Criteria Analysis tools are needed in 
order to assess SCPs. The following criteria were 
mentioned although no relative importance has been 
attached to any of them because the order of indicators 
and their relative weight should be decided through city’s 
participative processes, as explicated previously. 
Mentioned criteria to build indicators were: 

• Impact on employment 

• Effect on resource distribution 

• Inclusiveness 

• Participation  

• Fulfillment of the basic needs 

• Adequacy to people needs 

• Environmental improvement 

• Production of negative externalities 

• Cultural impact 

• Efficiency (money, energy, time, space, non-
renewable resources,…) → easier to 
demonstrate 

• Quality of services → more difficult to 
demonstrate 

• Financial sustainability 

• Transferability level (It has been pointed out 
that instead “replicability” is often an illusion) 

• Maturity of the country (stability, risks, 
leadership) 

• Leadership and managerial capability 

• Innovation 

• Level of integration with global objectives 
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