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1. Introduction and objectives 
CTecno wants to discover and publicise the positioning of businesses in the ICT sector with regard to the 

challenges of the Smart Cities concept and the business sector being created around it. 

Until now, this initiative has been the concern of the public administration and the possible impact on 

the transformation of business – the context of action for companies and citizens – needs to be studied. 

We understand that businesses have identified this initiative as an emerging one within the sector and a 

possible business opportunity. That is why they want to take an active part on the debate about what 

the Smart Cities concept is and should be in our cities: expressing their opinions, getting more 

information in order to make decisions, analysing possible investments, developing solutions and 

capacities and, ultimately, assessing the size of its future growth. 

However, considering the novelty of the concept, there is a clear lack of proven projects or experiences 

based on the cost-benefit axis, particularly business models, which means all information and value 

proposals with from a business viewpoint are welcome.  

This white paper is the continuation of the Smart City route map report for municipalities, which CTecno 

drew up a year ago, and the study of the Value Chain in Smart Cities drawn up by BDigital and CTecno. 

Both documents are starting points and have been references for this study.  

Smart City – Smart Citizen – Smart Business 

We understand “citizen-centric” to mean the importance of personal preferences in relations between 

people and the Administration, organisations and businesses. Citizens need more options to connect 

with administrations and businesses and also with one another and to be able to choose how they 

prefer to do it: via e-mail, instant messaging, social networks, sites for cooperation, etc. At the same 

time, this choice makes more frequent, productive and varied cooperation easier, and this can be 

understood as another sensor in the ecosystem: a person sensor. 

It is clear that if the world of businesses and smart cities comes to be integrated based on this person-

centred vision, many more benefits will be obtained than if it followed different paths.  

The reuse of infrastructures, platforms, data and systems will also bring businesses and the 

administration cost savings and improved productivity in the services they are offering, creating a 

virtuous circle thanks to deeper knowledge of the needs of cities, customers and users. 

All this in an interesting service-based context, where the administrations have to guarantee rights and 

obligations and businesses can become service providers.  

CTecno wants to become a meeting point and reference centre for the technology sector based on 

Smart Cities, with the aim of creating a value proposition for the businesses incorporating the strategic 

vision and trends of the potential market; the guidelines and technological and business values that 

must be borne in mind; the conditioning factors and the recommendations, and the most important 

challenges and difficulties.  
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Attached to the report, you will find the map of categories into which businesses related to Smart Cities 

can be classified, as well as the reflections and considerations of a good part of the most representative 

ones, a sample of business opinions and their future challenges.  

CTecno will continue to promote reports with the aim of looking at the Smart Cities concept in greater 

depth, identifying the best initiatives and helping to promote a framework for action to facilitate the 

development of projects and success stories. 
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2. Framework for action 

Technology drivers 
“From the consumerism of information technology, the cloud, mobility, macrodata, the Internet of 

things…” 

Identifying the important technologies 

We will now present a methodology for identifying the technologies that could have the greatest 

potential for leading us towards a substantial, disruptive impact on the 2025 horizon and also for 

identifying the leading ones, with the biggest potential impact, that need to be discovered.  

These important technologies can come from any area or emerge in any scientific discipline, but they 

often share four features: a high rate of technological change; a broad potential impact; the 

involvement of high economic value, and considerable potential for disruptive economic impact. Many 

technologies have the capacity to end up meeting these criteria, but the leaders have to focus on 

technologies with short-term potential impact in order to anticipate and prepare for them.  

Under these premises, we identify the following technologies as economic impact and disruption drivers 

on the 2025 horizon: 

 Technology advances quickly or leaps forward. 

Normally, disruptive technologies show high rates of change in terms of capacity concerning 

price/performance ratios compared to their substitutes or alternatives, or they undergo 

progress leading to rapid change in these rates or capacity for discontinuous improvements 

(leaps).  

 

Gene sequencing technology, for example, is moving forward at rates even quicker than the 

power of computer processing itself, and it may soon be possible to make very economical 

sequencing devices. There has also been significant progress in advanced materials technology 

since the first artificial production of graphene (a nanomaterial with extraordinary properties 

including strength and conductivity).  

 

 The scope of its potential impact is broad. 

In order to be economically disruptive, the scope of a technology has to be broad; that means it 

must be in contact with companies and industries and influence (or give rise to) a wide variety of 

devices, products or services.  

 

The mobile Internet, for example, can affect the way of life of five billion people, providing them 

with the tools to turn themselves into powerful innovators or entrepreneurs and making it a 

technology with a very great impact. The technology of the Internet of Things can connect and 

incorporate intelligence in billions of objects and devices around the world, affecting the health, 

security and productivity of billions of people.  
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 Involving a significant economic value. 

An economically disruptive technology must have the capacity to create a mass economic 

impact. The value at stake has to be great in terms both of the potential benefits that could 

suddenly arise and Gross Domestic Product (GDP), which could belong to a region or country, as 

well as capital investments which could become obsolete.  

 

Advanced robotics, for example, has the potential to affect the overall costs of work by 6.3 

trillion dollars. Cloud technology has the potential to improve the productivity of global 

companies through approximately 3 trillion dollars spending on information technology, as well 

as creating new products for the Internet and services for billions of consumers and millions of 

similar businesses. 

 

 The economic impact is also potentially disruptive. 

The technologies we understand as disruptive have the capacity to change the status quo 

dramatically. They can transform people’s ways of living and working, create new opportunities, 

change businesses’ surpluses and lead to the growth of countries or change their comparative 

advantages.  

 

The next generation of genomics will have the capacity to transform the way doctors diagnose 

and treat cancer and other diseases, extending patients’ lives. Energy storage technology can 

change how, where and when we will use it. Advanced oil and gas exploration and the 

associated regeneration can promote economic growth and add value to energy markets and to 

regions themselves.  
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Twelve potentially economically disruptive technologies are listed in the following table: 
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2. Framework for action 

Business drivers 
“… towards smart business models” 

Business leaders cannot wait for technologies currently under development to take effect to be able to 

identify what progress will be really important. They need to know how to forecast how the competitive 

advantages on which they have based their business strategies could be reduced, or perhaps 

strengthened, within a decade through the real impact of these emerging technologies. 

Societies and their political leaders must also be prepared for this technology of the future. Because of 

this, they need to clearly understand how technology will shape the global economy and society in the 

next ten years, as well as deciding on new forms of education and new infrastructures and estimating 

how these probable disruptive changes in the economy will affect their comparative advantages as 

societies.  

Governments will have to create an environment where citizens can continue to prosper, although 

sometimes these emerging technologies may even disrupt them. Political leaders and regulators will 

have to take on the challenge of learning how to manage the capacities of new biological technology 

and how to protect their citizens’ rights and privacy.  

Some quick examples of this possible impact on the development of “smart business” might be:  

 Health:  

o Care: support and help for disabled and elderly citizens using ambient assisted living 

type solutions both in and outside their homes.  

o Monitoring: real-time surveillance recording the functions of the human body and 

healthy habits. Monitoring patients to prevent their condition deteriorating.  

o Hospital: care and access to chronic health care services offered quickly and efficiently 

at home.  

o Appointments: virtual, remote diary management with health care professionals. 

o Emergencies: immediate care from professional health care specialists (accidents, 

remote areas, disasters, etc.). 

o Prescription: the set of tasks forming part of the process of medical/health prescription 

using mobile phones.  

 

 Wallet: 
o Identification/Keys: personal identity can be checked with a movement of the phone for 

administrative purposes or access control.  

o Tickets/Admission: allows users to book and buy tickets and access events, cinemas, 

travel and transport services, etc.  

o Payment: users can carry out transactions and pay simply by passing their telephones 

over an NFC reader. 
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o Money: Users can make money transfers using their mobile phones via peer-to-peer 

networks.  

o Coupons: Users can obtain and use discount coupons.  

o Affiliation: membership or customer cards.  

 

 Content/Creation: 

o Music: music distribution services with added value services on mobile phones.  

o Sport: video distribution services on the mobile phone; for example, broadcasting the 

highlights of a match or sending statistics about it to the crowd in a stadium.  

o Event: a better experience for customers in theatres, museums, concerts, etc. thanks to 

the use of “rich communications” (audiovisual services, contextual information, videos 

and files for sharing, etc.). 

o Tourism: providing support for the whole tourism experience, whether organising 

holidays and return journeys, using data collection tools for visits of interest and mobile 

interactivity to allow users to take part in producing collaborative content. 

o Video games: multi-player social games between individuals (on the Internet or on local 

networks), augmented reality and 3D scenario games for mobile phones or games 

integrated into user experiences. 

o Advertisements: advertising via mobile devices to be able to benefit from their location, 

enriching communication services and other forms of entertainment.  

o Learning: increasing the learning experience by improving the connectivity and 

cooperation between students and teachers, providing better educational content.  

 

 Travel: 
o Fleet management/freight transport: location of mobiles and routes via integrated 

remote data transfer to help reduce journey times, optimise loads, improve fleet 

deployment and optimise compliance with timetables.  

o Real-time information: obtaining real-time information concerning navigation, road 

accidents, weather conditions or filling stations, for example. 

o Car-2-Car communication: enabling communication between cars depending on how 

close they are.  

o Luggage location:  allows passengers and professionals to find out the status location of 

luggage (landed, in transit, etc.). 

o Transit passengers: virtual check-ins, allowing passengers to know the boarding time 

and telling the company that they will arrive on time. 

o High-definition (HD) broadcasting: broadcasting high-quality content.  

o Passenger entertainment during the journey: improving passenger entertainment 

during the journey with integrated, mixed systems of information and entertainment 

(infotainment) with connection to personal devices.  

o Automatic emergency calls: sent instantly, broadcasting important information about a 

crash or accident. 
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o Third-party connectivity: connecting with different third-party services related to cars: 

garages, insurers, app stores, guides, etc. 

 

Following these examples, the planning of a business related to Smart Cities can be summarised as 

follows:  

o Urban Operating System: a common platform improving the efficiency of the city and 

allowing the provision of innovative mobile services and interconnectivity between 

businesses and individuals: an integrated model of city.  

o Public security: mobile services increasing efficiency and offering new high-added-value 

functions for strengthening bodies in charge of seeing that laws are kept. 

o Infrastructures: assistance for managing and controlling public infrastructures (street-

lighting, signs, etc.) to promote their management using mobile technology. 

o Urban mobility: intelligent logistics fleet: mobile location and smart itineraries helping to 

reduce journey times, optimise loads and improve fleet deployment. 

o Government: using mobile and communications technology in services for the 

government and for individuals. 

o Energy: a mobile energy management service helping users and businesses (public 

services) to manage consumption and improve their efficiency. 

o Health: applying mobile telecommunications in medical care services. 

o Wallet: using the Smartphone as a virtual wallet with related smart services.  

o Content: improving users’ experience via enriched multimedia content.  

o Travel: improving the travel experience and security.  
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2. Framework for action 

Smart Cities drivers 
“...and from the Smart Citizen to the SMART CITIES: THE ROADMAP” 

Between 1950 and 2011 the urban population increased almost fivefold. According to the UN 

projections, in 2050, 70-75% of the world population will live in cities. In Europe, with higher rates of 

urbanisation, we are close to reaching a level of 80% by 2020. In developing countries, there is mass 

migration from rural to urban areas. 

"If the nineteenth century was the century of empires and the twentieth century the century of nation 

states, then the twenty-first century will be the century of cities," Former US Conference of Mayors’ 

President and Denver Mayor Wellington E. Webb, First Transatlantic Summit of Mayors in Lyon, France, 

April 6, 2000 

Smart City is the term that brings together initiatives to improve quality of life, sustainability and the 

efficient management of services in an integrated way, innovating in materials, resources and models by 

using technology intensively. 

Smart City affects all services provided in the city: mobility, production and distribution of urban services 

(energy, water, etc.), education, health, emergencies, safety, care of people, etc. 

Smart City uses infrastructures, innovations and technology, but also requires an intelligent, active and 

participative society: people, talent, entrepreneurs, cooperative organisations etc. A Smart City cannot 

be conceived of without the people who live and work there, who are both the city’s driving force and 

its soul. 

At the same time, Smart City strategies are a business opportunity for innovative and service businesses. 

The Smart City is a need for the future of society, but it is also an opportunity for economic development 

based on all the new products and services that appear. 
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[Text from graphic] 
Smart government 
Town planning and smart buildings 
Smart mobility 
Smart energy and the environment 
Smart services 
 
People 
The economy 
Information and communication technologies 
 
Figure 2: Smart city framework. Source: IDC  
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 Level of maturity of the Smart City from an ICT perspective 

Technology is one of the key tools for developing the Smart City, one of the enabling forces 

explained in the previous section. The level of maturity of ICTs will affect the Route Map 

strategy for developing the Smart City, and the following stages can be determined: 

o Dispersed 

o Integrated 

o Connected: full strategic plan managed by a governance model with an integrated, 

connected vision. 

In line with an integrated, connected vision, Barcelona City Council set up the Urban Habitat 

Management Unit grouping town planning, the environment, technology and urban services to 

provide an integrated Smart City focus. As a result of this vision, the programme of self-

sufficient blocks has just been launched with the aim of generating a new model for 

constructing and renovating buildings and blocks in Barcelona based on new principles of 

management, design and finance of urban networks, allowing energy autonomy and more 

sustainable management. 

 

In this integration process, the main result is reflected in the level of availability of data from the 

city and in its integrated services. From this point of view, different levels can be characterised:  

o Public data 

o Valuable information 

o Ubiquitous information 
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[Text from graphic] 
Government 
Town planning  
Mobility 
Energy and the environment 
Services 
 
MATURITY 
 
Connected 
Level 3 
 
Integrated 
Level 2 
 
Dispersed 
Level 1 
 
Open data 
Valuable information 
Ubiquitous information 
 
Figure 3: Level of maturity of the Smart City in relation to ICTs. Source: IDC  
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 The City Protocol 

The growing importance of new technologies and their impact on the transformation of cities 

means the information society needs a city certification system of its own. This needs to 

measure the level of efficiency and quality of cities based on indicators evaluating structural, 

functional, metabolic and social aspects of the city in the short, medium and long term. 

 

In this sense, Barcelona’s commitment is the City Protocol. This initiative will incorporate cities, 

businesses and knowledge centres at the forefront of urban development and transformation in 

order to create a standard for worldwide assessment. This is a priority with a view to defining 

future models, proposals, projects and solutions. 

 

Barcelona already has its first proposed indicators. These will have to be debated openly and 

collaboratively and continually updated depending on social, cultural, technological, 

environment and economic transformations. 

 

The City Protocol will promote the urban innovation economy, encouraging the definition of 

standards, the integration of platforms and the technological development of urban solutions in 

order to improve efficiency in the use of resources, environmental sustainability and the social 

and economic progress of cities. 

 

 The Smart Cities technological value chain 

ICTs are the foundation on which the Smart City is built. Aligned with public policies or 

socioeconomic factors, ICTs allow improved efficiency in managing existing services and also the 

implementation of emerging technological models (such as open data and mobile technologies) 

making it easier to create new services. At a second stage, ICTs allow what is expected to be the 

great value of this model: added value creation based on integrating cross-functionalities in real 

time. 

In the following diagram, we present the technological value chain based on data flow, 

highlighting the most important technology groups at each stage. This chain begins with the 

data sources themselves and in the process of recovery in compiling them and it ends in services 

which, at the same time, feed back into the system as generators of data that is valuable in itself 

or for other services. 

When looking at the diagram, it must be borne in mind that it describes the typical flow, but 

many of the existing solutions cover responsibilities described in more than one stage. In fact, 

we can find, on one hand, a very fragmented emerging market with a large number of 

specialised solutions in specific aspects, such as sensors, communication equipment, 

optimisation algorithms and display systems.  
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On the other hand, we also find vertical solutions implementing some aspects of the whole 

chain. Care must be taken with some of these solutions with the “smart” label consisting of 

simple evolutions of traditional solutions using ICTs as these are usually proprietary solutions 

lacking interoperability.  

 

Finally, we find the commitment of some big companies trying to provide an integrated solution 

for managing cities or new companies offering sensor connection platforms1. New agents 

putting themselves forward as platforms to make it easier for third parties to develop services 

and providing certain processing and display functions. This approach is what is known as the 

Urban Operating System. 

 

[Text from graphic, ignoring parts already in English] 

 Open/Linked data  ETL 
 

 Social media  Wired networks 
 

 Data warehousing 
 

 Mobile networks 
 

 Dedicated sensors 
 

 Short- and medium-range wireless 
networks 

 

 3rd party repositories 
 

 Non-relational databases 
 

 Cloud Computing 
 

 Geoindexed databases 
 

 Service orchestration 
 

 Horizontal scalability 
 

 Serialisers 
 

 Polyglot persistence 
 

 Ontologies 
 

 Distributed computing 
 

 Scrapping 
 

 Mass online analysis 
 

 APIs 
 

 Urban mining 
 

 Streaming 
 

 Natural language processing / Semantic 
reasoning 

 
 

 

                                                           
1
We would highlight Cosm (www.cosm.com) and Evrythng (www.evrythng.com) as Web platforms supporting the 

Internet of Things. 

http://www.cosm.com/
http://www.evrythng.com/
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 Viewing 
 

 Data sources 
 

 Mobile applications 
 

 Data acquisition 
 

 Urban optimisation 
 

 Processing and analysis 
 

 Decision support systems 
 

 Services 
 

 Personalisation and recommendation 
 

 Communication and transmission 
 

 Urban behaviour modelling 
 

 

 
 
 

 

 A Smart City’s ICT value chain 

If we now look at each of the elements, beginning with the central one, we see that all stages of 

the chain are deployed, in each case, on the appropriate physical communication structure and 

interact through logic interfaces that relate them.  

 

In the physical sphere, as well as fixed broadband networks, we would highlight the importance 

of the many wireless networks that will be necessary to support all the usage scenarios raised 
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in the Smart City, such as low-consumption wireless communication technologies used in low-

consumption sensor networks2.  

 

In addition, the presence of mobile phone networks (currently with almost complete 3G 

coverage in cities in developed countries, with the forthcoming introduction of LTE) and the 

proliferation of citizens’ WiFis are intended to ensure widespread high-speed connectivity, 

allowing the appearance of real-time services and even some with heavy multimedia content. 

 

In the same way, different technologies are necessary for transporting data and coordinating 

the different processes. Apart from data serialisation and service orchestration technology, we 

would highlight the ontologies necessary for improving compatibility between the different 

services thanks to a shared, structured description of system domains. The use of ontologies is 

currently developed on a combination of technologies including representation languages3 and 

storage and exploitation components4. 

 

In general, the challenges or limitations of these technology families lie in the management of 

large volumes of data in real time. In this sense, a very great effort will have to be made to 

improve the performance of the solutions as much as possible so that the data transformation 

processes do not hamper the overall performance of systems taking into account that, in most 

cases, we are in an environment distributed and implemented in the Cloud. 

 

The starting point of the chain lies in the sources feeding the system. Nowadays, the volume 

and diversity of data sources in smart cities is very extensive. From sensors/activators managed 

by the public administration or by private citizens to private companies’ repositories, including 

all kinds of data from mobile devices and applications. In particular, we should note the leading 

role of both open data dynamic datasets and the capture of geolocated data from mobile 

devices with content generated in social networks like Twitter or Foursquare (called 

crowdsourcing) that are becoming a lever for innovation in services. Taking into account that a 

good part of the success of smart cities projects depends on the raw material – that is, data – 

we need to keep working to enable more and better sources. Firstly, more effort is needed 

from public administrations to share their data as, although the foundations have begun to be 

laid, in most cases there is still a long way to go. It is certainly not enough to publish a series of 

datasets in file format: to allow full use of the data, they need to be published via API-based 

interfaces. Alongside this, it is necessary to improve the effectiveness of data sharing through 

connection, homogenisation and format standardisation (movement led by Linked Data). 

 

The second stage of the chain consists of acquiring data, a process that will vary depending on 

the type, the way it is published (on the Web) and the limitations imposed by the source. We 

                                                           
2
Where Zigbee and 6LoPAN are outstanding. 

3
Such as are RDF or OWL. 

4
Such as Virtuoso, Allegro Graph, 4store or D2RQ. 
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can categorise the different methods of recovery into application programming interfaces 

(APIs) (for data published via interfaces provided by Web services); streaming (for continuous 

data sources, like sensors and social networks), and scrapping5 (for the many cases when the 

data is recovered directly from the content of Web pages that do not offer the possibility of 

access via a structured interface). It must be borne in mind that many acquisition systems also 

require laborious data cleaning, integration, validation and standardisation processes before it 

can be stored. 

 

Despite the existence of multiple platforms developed for acquiring data (like those of IBM, 

Apache Droids, etc.), the variety of sources, formats and limitations means a great deal of 

adaptation effort is required. In order to simplify this process, it is fundamental to consolidate 

the definition and adoption of standards for data formats and for the integration of the 

different types of sources. 

 

The third stage consists of storage, which includes the capacity to maintain, classify and index 

data in order to offer search and consumption functions for it. Currently, many areas of work 

require mass data storage and management, and this is the case with Smart Cities. These needs 

have more than outstripped the performance of classic storage models, which is why new 

models have been developed, covered by the Big Data concept. The limits of so-called 

relational databases have led to the appearance of NoSQL (or non-relational databases) 

specifically for the type of data to be stored (based on documents, columns, key/value and 

graphs). As well as databases, we should also highlight the set of technologies that promote 

their scalability and interoperability. In the first group, we find distribution or clustering 

technologies6, and, in the second scalable multi-platform interfaces7. Despite this new range of 

technologies, the pace of growth of data and, above all, the need to work in real-time scenarios 

mean the technological challenges to be overcome to meet the needs of the near future are 

still considerable.  

 

At the fourth stage, we represent the process of extracting useful information and knowledge 

based on all the data obtained. In the case of Smart Cities data which, as well as having a time 

reference, is geopositioned becomes particularly important, together with technologies that 

are capable of extracting knowledge from it and working efficiently on a large scale. Some of 

the issues currently under study are, for example, electricity consumption patterns to identify 

savings; urban mobility patterns to define and promote more sustainable transport; forecasting 

urban overcrowding by analysing messages on social networks, and even understanding the city 

as a holistic system that is the interrelation of its different subsystems. 

 

                                                           
5
 Scrapping refers to techniques for acquiring data published on websites. 

6
Most important among the main clustering technologies are Hadoop, Yarn, Storm and Yahoo S4. 

7
The main scalable multi-platform interfaces are Avro, Thift and Rest. 
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Apart from the development of GIS tools, new Business Intelligence solutions and even data 

mining are becoming more important in the business and scientific communities. Examples of 

these are commercial networks developed by SAP or IBM,8 as well as open source tools9 

implementing a large number of classification, clustering or association algorithms. Some of 

them are also designed with Big Data requirements in mind. At this stage, it is expected that the 

application of “the art of knowledge extraction” will provide great advances, strengthened by 

the expected increase in data availability. However, it will be a long-term process. Although 

some benefits will be identified from the beginning, detailed knowledge of the area is needed to 

be able to extract the maximum potential and that requires experience with implemented 

systems. 

The fifth and last stage – services – constitutes the main point of access for users of Smart City 

architecture, where they interact with the results of the data collection, storage and processing. 

The services offer various ways of presenting these results to a larger audience with a specific 

purpose in mind, from individuals to infrastructure managers or developers of new services or 

applications. This aim might be viewing a specific aspect of the data or drawing conclusions 

based on analysing it. It could be the development of a product aimed at a mass audience, such 

as a mobile app offering information and recommendations extracted from the data. Or it could 

be the creation of a modelling tool to help those responsible to make their decisions about the 

operation of city systems and the changes needed to improve them. Four categories of services 

currently attracting interest and strengthened by the previous stages are (bear in mind that 

they may not be exclusive and can potentially be integrated in many scenarios): 

 

o Decision support systems: 

Based on the processing and analysis layer, the concept of the “city dashboard” offers 

city planners (or citizens) the capacity to control flows of data about the city, with data 

analysis for important measurements and alerts in the case of exceptional 

circumstances. 

o Urban behaviour modelling: 

Related to the use of decision support systems, modelling usage patterns allows city 

planners to anticipate the effects of urban systems on diverse scenarios and adjust the 

resources they have available properly. 

o Urban optimisation: 

Offering urban managers and citizens the capacity to plan and optimise the use of city 

systems is a fundamental feature in applications in spheres like energy management 

and transport. 

o Personalisation and recommendation: 

                                                           
8
SSAS (SAP), SPSS (IBM). 

9
Such as Pentaho, R, Rapid Miner, Statistica, Mahout and Weka. 
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The incorporation of user preferences and adaptive intelligence allows services, 

particularly those aimed at a wider audience, the possibility of refining the results of 

services and offering citizens a better experience. 

Considering that the services layer covers a wide range of potential applications, the 

technologies used to create these applications are very diverse. Two of the key areas are: 

 Mobile applications: 

Developers currently have different working environments available10 making it 

possible to develop multi-platform mobile applications. In addition, the use of mobile 

technologies such as NFC or GPS, together with ubiquitous connectivity, also allows the 

device and its owner to serve as data sources within the urban system. As an example, 

in the area of transport we find the mobile app Waze11which uses the massive 

availability of mobile devices both as a traffic density sensor and a means of interaction 

with users. 

 Views: 

There are prominent12 technologies for creating data views for the Web or other means 

of presentation. The views themselves are generally tailor-made projects created for a 

specific audience. 

It is also important to note that, while most of these scenarios treat services as the end point of 

the information flow, the data resulting from the use of these services can also iteratively feed 

the system as data sources in new exploitation processes. 

One of the main obstacles that must be overcome in the creation of services to control a Smart 

City is providing an environment with simple but effective interaction based on inherently 

complex concepts and data. Particularly in the area of data viewing, this is the main task: 

distilling massive quantities of data in disparate formats in order to simplify analysis and 

decision-making. In the same way, for services intended to inform or warn an individual user or 

city manager, presentation must be direct and clear, without ignoring the need to offer full, up-

to-date information. 

One key aspect, on which the success of the Smart City model will depend, is the reuse not only 

of data but also of software services (or libraries). In line with the efforts towards 

standardisation and homogenisation and as a fundamental part of the urban operating system, 

there are different initiatives, such as the European CitySDK and Compose projects) attempting 

to design SDKs (Software Development Kits) grouping these libraries (data access, analysis 

algorithms, etc.) to facilitate and encourage the development of new services and applications.  

                                                           
10

Such as Phonegap/Cordova, Sencha Touch, and jQuery Mobile. 
11

www.waze.com 
12

Such as d3, R, Processing  and  Quadrigram. 
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Finally, we would highlight the technological challenge consisting of the wide variety of existing 

mobile and hardware support platforms and the fragmentation this has created. This makes the 

task of offering universal multi-platform and multi-device support under an efficient cost model 

a very difficult objective for application developers. The continual proliferation of multi-platform 

development environments is attempting to address this objective, but it is not always capable 

of keeping up with the pace of innovation in the industry. 
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3. Business opportunities 

The market 
There are some global market drivers and indicators making it possible to measure the potential 

software market as being worth 23.9 billion dollars in 2013. This is related, for example, to: 

 Rapid urbanisation in emerging markets. 

 Modernisation required for developed markets. 

 Priority for the financing of national, regional and international organisations. 

 Public, commercial and consumer care/relations sector. 

The business decision-makers in cities are promoting more Information Technology (IT) decisions.  

In 2016, 80% of all the new investment in IT will include corporate executives (Line of Business 

executives) who will take an active part in more than 50% of investment decisions, according to IDC. 

Cities can take advantage of the latest wave of technology to overcome their challenges and achieve 

their long-term objectives, such as, for example, economic growth, social development and 

environmental management. A new era of connected data, services and devices in the Cloud will create 

huge new opportunities for transforming operations and infrastructures, attracting citizens and 

businesses and speeding up innovation and opportunities. 

 What will be the drivers? 

o Flexible Cloud platform with strong cyber security and interoperability. 

o Offers for consumers and businesses within reach of the whole city. 

o Leadership of the Business Intelligence market. 

o "More with Less" and "New with Less" facilitators.  

o New business models and programmes to speed up economic growth. 

o CoIT, BYOD, Internet of things, Mobile, NFC…. 

 

 What will be a revenue opportunity? 

o Providing solutions that can be replicated at global level. 

o Business Intelligence services. 

o Integration services (for multiple scenarios). 

o Apps for mobiles and other devices. 

o Increasing advertising and opportunities in identification.  
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 Market Opportunity: $23.9 Billion Software Spend in 2013 

(Source: IDC City IT Spending, Spring 2012) 
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3. Business opportunities 

The Public Administration 
According to Dr. Rudolf Giffinger, the Smart City is identified by these six criteria: 

 Smart economy, 

 Smart mobility, 

 Smart environment, 

 Smart people, 

 Smart living, 

 Smart governance. 

 

For the Administration, the main aim of a Smart City is to offer a better quality of life to fellow citizens 

through the optimised supervision of the city. This means having an infrastructure contributing to the 

collection and distribution of data required for a precise analysis of situations making it possible to 

adapt resources to real needs as accurately as possible and, therefore, managing budgets better, as well 

as offering other services to improve the population’s access to facilities, health, leisure, administrative 

procedures, etc. 

In this sense, real-time information and data analysis technologies can be used in the following areas, 

among others: 

 Transport and mobility: 

o Public transport: predicting the arrival of buses or trains to be able to inform 

passengers, either via SMS or using information boards at stations, stops or even on the 

means of transport themselves. With all this information, it is also possible to replan 

routes, have integrated timetable systems and ticket sale systems, locate the different 

underground trains and buses in real time, measure passenger density, etc. It is also 

possible to decide on the opening of new bus routes and, ultimately, improve the city’s 

transport network. (http://smartcity-telefonica.com/?p=226) 

o Fleet management: optimising routes, optimising loads, optimising maintenance, etc. 

(http://smartcity-telefonica.com/?p=223) 

o Traffic management: to predict traffic; schedule routes; divert traffic if there are jams; 

dynamic, adaptive lane control; dynamically changing traffic lights considering their 

capacity, etc. 

o Managing available parking spaces: drivers can receive real-time information about the 

nearest parking space to them quickly and immediately, saving time and fuel, thereby 

reducing pollution and traffic jams and improving quality of life. 

o Creating and constantly optimising road safety systems (public and private transport). 

o Managing and optimising bike sharing and car sharing. 

o Pedestrian flow design. 

 

 

http://smartcity-telefonica.com/?p=226
http://smartcity-telefonica.com/?p=223
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 Water: 

o Real-time water leak detection. 

o Prevention of accidents due to excess pressure, flood prevention. 

o Water quality monitoring (drinking water, beaches, etc.). 

o Water consumption management (in real time, remote billing, etc.). 

o Water flow monitoring for supply management (remote detection, etc.). 

o Monitoring and early warning for river flows. 

o Adjusting watering in parks and gardens depending on the humidity detected. 

 

 Energy: 

o Lighting: adapting lighting depending on needs at all times (sunlight, whether there are 

people in the street, etc.). 

o Energy production infrastructures for auto-consumption in buildings and public 

facilities. 

o Optimising consumption costs based on real consumption by time bands and type of 

energy source used. 

o Power grid monitoring systems to prevent overloading. 

 

 Waste and street cleaning: 

o Optimising the collection service (monitoring the content of containers to adapt 

collection routes to real needs, etc). 

o Optimising the street cleaning service. 

 

 Environmental monitoring 
o Integrated real-time monitoring centres to reduce pollution and other public health risk 

situations as quickly as possible. 

 Air quality: public health alerts to people especially vulnerable to some kind of 

pollution (via SMS, etc.). 

 Noise. 

 Temperature (for public health alerts, etc.). 

 Solar radiation. 

o Systems for warning the population.  
 

 Administrative procedures 
o Tax management (personalised calendar, remote payment, etc.). 

o Electronic procedures (residence and other certificates, etc.). 

o One-stop online shop. 

 

 Codesign of public policies with citizen participation: 
o Integration of e-participation techniques, such as online consultation or deliberation on 

service changes proposed to strengthen user participation as citizens in the 

democratisation of decisions adopted on future levels of urban supply. 

(http://en.wikipedia.org/wiki/Smart_city). 

http://en.wikipedia.org/wiki/Smart_city
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o Participation in decision-making. 

o Open governance. 

o Incident surveillance and complaint and suggestion collection systems. 

 

 Others: 
o Advanced aid and social services system for dependent persons using geolocation. 

o Geolocated inventories of street furniture, trees, street lamps, parks and gardens, 

fountains, etc. 

o Wallet and multifunctional cards for use in public and social services: Public transport, 

libraries, health, identification etc. (e.g. “The Smart cities card is a multifunctional card 

which will allow you to access a number of different services and products in 

Southampton. It can be your bus pass, donor card, library card, leisure card or your ID 

card. Also it is the new way to pay the toll on the Itchen Bridge”. 

http://www.southampton.gov.uk/living/smartcities/) 

o Integrated emergency centres. 

 

 New forms of cooperation between different administrations: 
o Real-time data sharing allowing better coordination and therefore improvements in the 

ranges of public services and the management of the functions of the city and its 
metropolitan area. 

  

http://www.southampton.gov.uk/living/smartcities/


28 
 

 

3. Business opportunities 

Conditioning factors and recommendations 
Given the context described above, it is essential to deal with some of the conditioning aspects that 

could act as external factors and in some way affect the degree to which a Smart City advances and 

develops, along with its businesses, its citizens and the interaction between all of them.   

Some of the conditioning factors we have identified are:  

 Technical/legal barriers to the Smart City in autonomous community law and local by-laws. 

 The attraction of careers in technology. 

 The development of the MWC and its repercussions for Catalan SMEs. 

 The impact of ICTs on Catalan GDP. 

 The current situation and prospects of the technology sector in Catalonia. 

 Viability and implementation of PPP (public private partnership) models.  

 Implementation standards (City protocol, open data...). 

 Standards and quality checks – AENOR (Standards, ISO...). 

 Leadership by the public administration. 

 Innovative public purchasing.  

 Judicial and legal aspects and regulations.  

 

As an appendix to this report, we incorporate a file relating to the process of standardising the Smart 

Cities concept being promoted by AENOR, an initiative which is not yet in line with the City Protocol 

promoted by the city of Barcelona. It will therefore be necessary to see what form it finally takes. 

CTecno plans to promote a set of studies that will be consolidated throughout the autumn of 2013.  

These studies are: 

 Barometer of the technology sector in Catalonia (2014). Sixth edition. The sixth edition of the 

Barometer is due to be activated before the end of 2013, making it possible to publish its results 

at the beginning of April 2014. The next Barometer study and its main features will be designed 

throughout September and October. 

 

 Study of the technical/legal barriers in Catalan regulations in the context of the Smart City. In 

the context of Smart City promotion initiatives, business opportunities and the economic 

development of ICT companies, CTecno wants to promote a study to review and identify 

considerations in Catalan regulations that could be an obstacle in the process of developing the 

Smart City. It understands that the Administration’s role will often not be to promote initiatives 

but rather to avoid blocking them with additional regulations that prevent their application. The 
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study has the support of Barcelona City Council, specifically the IMI, and has the additional 

support of Localret. 

 

 Study of the attraction of careers in technology. CTecno is aware of the current lack of people 

coming into careers in technology, which suggests a problematic future horizon in terms of 

technological professional profiles. In the case currently being assessed, a project is being set up 

which, based on the conclusions of this study, identifies possible actions to redress the situation 

and activate pilot initiatives for comparison.  

 

 Study of the impact of ICTs on the Catalan GDP. With the cooperation of IESE, CTecno wants to 

promote a study showing the impact of the ICT sector on the Catalan GDP. In this case, the study 

is being designed. Decisions are being made about the most suitable methodology for obtaining 

appropriate results and, most importantly in this case, within a reasonable period of time, as 

often these studies require historical series for data comparison. 

 

 Study of the MWC and its repercussions for Catalan SMEs. The MWC Barcelona is currently 

being consolidated and a positive impact of this initiative on Catalan SMEs must be ensured. 

This study/report seeks to raise awareness among Catalan SMEs, showing them the route map 

that must be followed in order to take advantage of the fact that Barcelona is mobile world 

capital. In particular it shows them the existing opportunities and the mobility solutions most 

suited to their situation as a lever for competitive growth. This study has the support of the 

MWC and the support of sponsors is in the process of being confirmed. 
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3. Business opportunities 

Success stories: cities 
 

 Buenos Aires 

The city of Buenos Aires has entered the world of Smart Cities with an emphasis on citizen 

access to the Information Society. Buenos Aires has deployed the biggest free public access 

Internet network in Latin America, covering a large part of the metropolis as well as the metro 

network. 

 

 Stockholm 

Thanks to its Visio2020 strategy, the city of Stockholm is becoming one of the world's leading 

Smart Cities. The Swedish capital is a city with a high volume of traffic which affected not only its 

citizens but its economy, as it was not at all easy to do business and go shopping in a totally 

gridlocked city. 

Municipal managers suggested a smart traffic management model with three, basic interrelated 

objectives: 

o Reducing traffic. 

o Improving public transport. 

o Seeking public involvement in the process. 

 

To do this, firstly, a toll-type payment model was included favouring those who were in the city 

centre for the shortest periods or who went there at off-peak traffic times. Secondly, it was 

decided that the entire proceeds of these tolls should be used directly for improving the city’s 

public transport network and access from the periphery to the centre. Finally, before 

implementation, this model was approved by citizens through the holding of two referendums. 

The result of all this was that Stockholm became a city where you could do business and go 

shopping efficiently. Moreover, it was a less polluted city with a better quality of life. 

All this has meant a 20% reduction in traffic, while waiting time has been cut by 25% and 

emissions are down 12%. 

Stockholm stands out in almost all the magnitudes associated with Smart Cities. 

 

o Sustainability and the environment. Stockholm was named European Green Capital by 

the European Commission in 2010. 
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o Communications and ICTs. The city enjoys broadband connectivity through latest-

generation wired and wireless networks. 90% of residential buildings and 100% of office 

buildings have fibre optic network access. 

o People. Stockholm shows one of the highest population densities with a high level of 

skills in new technologies and it is the area of Sweden where the largest number of 

citizens with higher education live. 

o Innovation and creativity. With more than 20,000 businesses in the ICT sector and 

almost 100,000 technology-related jobs, Stockholm plays host to one of the biggest ICT 

industry clusters in the world. 

o Mobility and traffic. Stockholm uses its communications network to manage vehicle 

traffic more efficiently and offer drivers information about traffic incidents. 

o Electronic administration. Electronic administration services are generally used by 

citizens. More than 70% of students enrol online and more than 90% of applications for 

nursery places are presented and processed on the net. 

 

 Marseille 

The city of Marseille has placed transport at the centre of its development as a Smart City. 

Through its public transport management body, it has implemented a communication network 

providing free connection for passengers, at the same time as other services intended to 

improve quality and safety in transport, including an intelligent, real-time video surveillance 

system and a self-provided service for the geolocated management of the bus fleet. 

The improvement plan includes initiatives like the implementation of Near Field Communication 

(NFC) technology for citizen access to an initial set of 22 different public services. 

 

 Rio de Janeiro 

The Brazilian city of Rio de Janeiro has equipped a Smart Operations Centre providing 

information about the most important systems and infrastructures in the city so its managers 

have an overall view. Thanks to this there has been a reduction of 30% in emergency response 

times. The new centre is helping the municipal authorities prepare the city for events like the 

football World Cup in 2014 and the Olympic Games in 2016. 

 

Some information about the Centre: 

o It is the first centre in the world integrating all stages of crisis management, providing an 

immediate response in emergency situations. 

o 400 employees work 24 hours a day, 365 days a year in 3 shifts. 

o It has 300 monitors installed, distributed in 100 different rooms. 

o Images of the city are generated thanks to about 200 cameras. 
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o 70 controllers oversee the city with high definition images. 

o Monitoring technology using Google Earth. 

o Integration of 30 departments and government organisations in real time. 

o Decision-making based on 215 different action points. 

o Control room with the biggest screen in Latin America (80 square metres). 

 

 Singapore 

The city of Singapore is creating an intelligent energy system (IES) which allows a 3% reduction 

in energy consumption through a two-way information flow in the electrical supply grid. The 

deployment of smart meters (AMI - Advanced Metering Infrastructures) is accompanied by the 

roll-out of a high-speed fibre optic communication network. 

Singapore has also established one of the most modern, affordable and best-used public 

transport networks in the world. On a normal day, almost three million people can coincide on it 

travelling by bus and 1.6 million using the trains. Public transport payment options are much 

simpler and more flexible and fit in with passengers lifestyles. 

IBM has helped to create a payment system offering citizens different cards depending on their 

transport needs which also simplifies and streamlines fare payment. There has also been an 80% 

reduction in payment incidents as a result of the incorrect operation of the system. 

Singapore is considered by the World Bank to be the best city to do business and the most 

suitable for encouraging business growth. This environment favourable to development and 

economic activity also makes Singapore a Smart City. 

 

 Barcelona 
The city of Barcelona has set its development target as a standardised, replicable Smart City 
model through the design of each element that makes it up: the service models, sensor and 
communication networks, service management platform, etc. Barcelona is also developing 
policies for supporting electric vehicles associated with the activity of the public-private platform 
for electrical mobility. 

 

 Burgos 

Citizen focus and efficient internal management are the pillars of Burgos’ Smart City project. The 

city has deployed a communication network including fibre optic and wireless communication, 

using WiMAX for the trunk network and WiFi for final access. Based on this network, Burgos has 

reduced its management costs, using it for the implementation of self-provision services giving 

citizens free Internet access, both in the streets and in places like municipal buildings, and 

integrating municipal services such as bicycle hire and services providing information to citizens 

about events in the city.  
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The next steps include, for example, the deployment of security services based on intelligent 

video surveillance or automatic digital management systems for public parking spaces. 

 

 Gijón 

The city of Gijón (Asturias) has one of the most advanced citizen identification services. Using a 

single citizen card, residents of the city can access many services, such as free Internet using the 

city’s WiFi network, public bicycle hire, the citizens’ virtual office, public transport, swimming 

pools, arts centres or library services, among others.   

 

 Madrid 

The city of Madrid has many operational projects that could come under the Smart City heading, 

focused on citizen services, security, environmental sustainability and mobility. Some examples 

are: 

o In the field of citizen services, the remote home care service dealing with more than 

120,000 elderly people. One of the services most highly valued by citizens. 

o In terms of security, the Madrid Integrated Security and Emergency Centre (CISEM), 

which coordinates the Fire, Municipal Police, Ambulance, Civil Protection and Mobility 

Agent services, has achieved response times of less than 8 minutes for police and fire 

fighters and less than 7 minutes for ambulances. 

o In the area of mobility, Madrid’s big infrastructures have been accompanied by complex 

management systems. The integrated management of the EMT urban bus fleet, a 

project beginning in 2007 which allows the continuous, instant and automatic location 

of the 2,100 buses from Central Control. EMT supplies information in real time via many 

channels and even an open data platform for developers. 

o In the sustainability field, Madrid has been recognised as the most sustainable city in 

Spain, according to a study carried out by KPMG. Outstanding projects include: 

 The sustainable energy use plan in municipal buildings. 

 The remote monitoring of the water infrastructures associated with the River 

Manzanares which automatically controls the gates regulating the flow of the 

river. 

 The waste recycling and recovery carried out at the Valdemingómez Technology 

Park. 

 The new Urban Organisation Plan currently being drawn up, which will include 

all the challenges currently raised by the future of the city, designed on five 

pillars: habitability, energy efficiency, technological resources, economic 

initiative and business innovation. 
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 Malaga 
The city of Malaga is developing its Smart City project with the focus on energy efficiency. So the 

project has set a target of reducing annual CO2 emissions into the atmosphere by 6,000 tonnes 

and energy consumption by 20%. To do this, measures, such as the introduction of electric 

vehicles and the transformation of the distribution network into a Smart Grid, have been 

adopted. 

 

 Santander 
The city of Santander has focused on applying the Internet of Things and Future Internet 

concepts. The Smart Santander project is part of the 7th Framework Programme financed by the 

European Commission, specifically within the FIRE initiative. The project offers an experimental 

research platform for the development of applications and services associated with a Smart City. 

In its twin experiment/service aspects, the project provides the international scientific 

community with a test bench with unique features, available on a large scale, for experimenting 

and assessing the Internet of Things concept under real conditions. 

The project plans the deployment of a total of 20,000 sensors installed in the cities of Belgrade, 

Guildford, Lübeck and Santander, in order to exploit a wide range of technologies. Santander will 

have the largest number of sensors deployed: 12,000. 
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4. Conclusions 
 

Cities and businesses form part of the same network, although while the former see people as citizens 

the latter see them as potential users or customers. The need to facilitate the transformation of cities 

into Smart Cities and traditional businesses into Smart Businesses is clear, but currently the true driving 

force of these initiatives is provided by people and their needs, their attitudes and the use they make of 

consumer technology. 

It is indisputable that the use of certain technologies is directly influenced by citizens themselves and 

not so much by cities, businesses or their ICT departments. The incorporation of consumer technologies 

into the social and employment sphere is becoming an important catalyst for this transformation.  

Cities and businesses have to take the opportunity to adjust business processes and update their ICT 

strategies and policies with easily measurable results. 

The trend towards consumerisation (stimulated by changes in generalised Internet access, consumption 

habits, collaboration technologies, data consumption and Cloud services, among others) means much 

more than providing simple remote access to data and applications, as it involves much faster, more 

fluid, richer, more interactive and more productive communication.  

Cities and businesses that are committed to redesigning their processes will benefit in many ways, as 

they will be making the most of the advantages of transformation to build completely new working 

methods and interactions for this environment and these trends. We might call this transformation a 

“process redesign”. 

As for the way citizens see this redesign, they hope the new processes will allow them to establish new 

cooperative models with each of the leading agents, with processes flexibly adapted to their needs 

through a really attractive user experience suitable for the interfaces of the device they are using, which, 

finally, is focused on them (citizen-centric). 

In this context, new business opportunities and models will emerge, although they will not be free of 

difficulties, controversy or, at the same time, innovation.  

Some of these may be:  

 

 Cross-city cooperation 

Many initiatives participating in the results of the city really need coordinated actions via the 

city’s own systems or investment in a system to achieve a result that is not simply a financial 

return. For example, the long-term objective of many changes in the transport system is the 

improvement of economic growth and productivity or the reduction of environmental impact. 
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These initiatives are often designed and carried out by a group of stakeholders in the city 

(perhaps including the city council, universities, local businesses, communities and private 

sector partners). 

 

In order to attract the different forms of investment necessary to support the Smart 

programme, these groupings of stakeholders need to be decision-making bodies and not 

discussion groups. Investors will seek previous experience of collective actions to achieve clear, 

shared objectives and a mature focus on risk management in project delivery. 

 

 Promoting social businesses 

Social businesses are a broad category of private businesses which are in some way committed 

to social and/or environmental objectives and which they have audited together with their 

financial actions, a tactic known by the name triple bottom-line accounting. 

 

Considering the similarities between the objectives of triple bottom-line accounting and Smart 

initiatives, it is not surprising that social businesses take on many of the activities of Smart Cities. 

They often use innovative technological business models which they combine with elements 

from sectors such as food, energy and transport.  

Social businesses have great potential for contributing to Smart Cities objectives as they tend to 

create jobs where they are most needed. 

Many social businesses are entirely independent companies. There is a great opportunity for 

cities that recognise the alignment between this philosophy and the objectives of their Smart 

City concept to support these businesses in order to achieve them. When the resources and 

values of large organisations are made accessible for local and social innovation, the results can 

be very powerful.  

 Creativity financing 

In the world of Smart Cities, we do not take banks, insurance companies and other financial 

institutions into account enough. The public sector and research grants will not be able to 

finance the whole process of transforming our cities: we will need to seek this support in the 

financial markets. 

 

New forms of financial services, such as micropatronage and loans between individuals, are 

being created on the Internet, through the cooperative economy. 

 

More traditional financial institutions are also exploring new products to provide support for 

this market and there is no doubt that all available resources will be needed. Smart City services 

create services or products which people and businesses pay to use. Thanks to banking, 

insurance companies and appropriate investment skills, these products and services generated 

can be packaged as financial products for investment.   
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 Making traditional business sustainable 

The basic needs of many of us (without mentioning entertainment and leisure) depend on the 

global supply chain, managed on a large scale by private sector companies. Basic products like 

food, cosmetics and cleaning materials consume a large proportion of the world’s fresh water 

and agricultural capacity and a surprisingly small number of organisations are responsible for a 

surprisingly large amount of this consumption, as they produce many of the products we tend to 

use. 

 

The social and environmental impact of these supply chains is huge, and, of course, highly 

questionable. Recently, however, there have been number of declarations by leaders of this 

type of company stressing the importance of transforming their businesses towards more 

sustainable practices. However, they often seek short-term profits. 

 

And, whatever the motives of the CEOs of these companies forming part of this large supply 

chain and playing an important role in our world when it comes to adapting sustainability as a 

business aim, profitable short-term investments will never be achieved. Perhaps an appeal 

should be made to the opinion of consumers, or investors who want more long-term results 

should be attracted.  

 

One thing, however, is beyond doubt. The world as a whole and the cities where life is 

concentrated will never be socially and environmentally fair and sustainable if private 

businesses do not adopt sustainable strategies. So, everything depends on our interest in 

encouraging them to do so while, at the same time, governments ensure that these strategies 

will be properly developed.  

 

 Encouraging businesses everywhere 

Smart City services are innovations that change the relationships between social and financial 

value creation and resource consumption: they include new ways of doing things and often 

depend on whether consumers choose to buy different products or use different services from 

the ones they are used to.  

 

Investing in a new product or service and expecting consumers to change their behaviour when 

it comes to buying or using it is a high-risk business; too risky, in many cases, for traditional 

institutions.  

 

In the developed world, public sector finances are under extreme pressure. Economic growth is 

slow, which means return from taxation is static. In general, the population has aged, so 

demands for health care have increased. This means the public sector has little capacity to make 

investments and wants to make less risky ones. 



38 
 

 

But the private sector is also under pressure. The same slow economic growth, together with 

competition from developing countries and emerging markets, means there is little money and 

the future is, at very least, uncertain. In these cases, there are also few risky investments.  

 

But some investors are seeking new investment opportunities, even if they are risky, particularly 

taking into account that the rate of return offered on many traditional forms of investment is 

very low. One result is that many Smart City services are carried out by entrepreneurial 

businesses backed by venture capital companies.  

 

However, many cities resolve the situation by exploiting the ability of entrepreneurial 

businesses to carry out smart services. This business can be intrinsically risky, but those who 

succeed do so by minimising the risks as far as possible. One way of doing this is to start up as 

near as possible to the biggest potential market. Entrepreneurial businesses offering services to 

urban ecosystems therefore tend to begin providing services in the big capitals and urban 

conurbations.  

 

If cities that are not capitals want to attract this type of entrepreneurial business, they need to 

look for another attraction, offering customised support programmes, making available assets 

generated by territorial, cultural or business clusters, or exploiting the quality of education and 

research in the area.  

 

Entrepreneurial businesses can and will be able to make a big contribution to Smart Cities and 

those that are successful will be able to transfer their business model to many other cities 

around the world. But, in order to benefit from their creativity, cities that are not capitals will 

have to take action to attract them and give them support. 
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5. Challenges 
The complexity of cities (different political parties, stakeholders, agents and processes) continues to be 

the greatest barrier to implementing Smart City solutions. This complexity is shown in many areas of 

municipal government: regulations, economy, organisation and policies. 

Faced with this complexity, it is difficult for city leaders and stakeholders to reach agreement on the 

methodologies for implementing Smart City solutions. What they are lacking is structured thought:  

 

 Why is the Smart City a good initiative for the city? What is the value justifying this initiative or 

innovation?  

 What should be done? What solutions should be deployed? What actions should be taken? 

Which projects and components are essential for the initiative?  

 How will the solutions be implemented? What laws and business models should we establish? 

 

In addition, neither the public nor the private sector understands how the other works in the context of 

urban development and routine activities. It is at very least difficult to incentivise public/private 

cooperation (which is recognised by the stakeholders as the response for implementing Smart City 

solutions) when the two sectors do not “speak the same language”. 

The Smart City context can, in the long run, help to solve the problem of “how” thanks to a process 

allowing the city to answer the following questions: 

 

 Who manages the components of the city? 

 Who controls and influences the behaviour of the organisations that manage these 

components?  

 How do the components communicate with one another and with other stakeholders? 

 Which business models are necessary for deploying Smart City solutions? 

 What is the role played by information and communication technologies?  

 How are cities and their initiatives measured? 

 What is the government’s function? 

 

The main gap in existing knowledge is the lack of a model connecting the services, the business models 

and the government that will help legislators to identify the best way forward for developing cities.  

By taking these initial steps and dealing with these challenges, the Smart City’s stakeholders (public 

administration and private sector) can work to establish a set of common standards and a 

comprehensive framework for implementing Smart City solutions. 
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6. Working and research team 
CTecno is grateful for the dedication and involvement of all the people and organisations who have 

taken part in this working group. Without their participation this report would have been impossible. 

Meanwhile, CTecno will work hard to expand this base of people and organisations in the process to 

publicise and stimulate this work and enrich it with considerations provided by other voices. These will 

be collected and incorporated into a subsequent version. 

The working team for this study has been headed by: 

 Jordi Griful, General Manager Avanade, Brazil, Spain and South Africa 

The team has consisted of the following people (in alphabetical order): 

 Jaume Batlle, Vilanova i la Geltrú Town Council 

 Gemma Batlle, BDigital 

 Jordi William Carnes, CTecno 

 Pere Florenza, CTecno 

 Carles Fradera, BDigital 

 Catalina Grimalt, CIOs.cat 

 Jordi Hereu, Barcelona Centre Logístic 

 Mireia Herrera, Fundació Fòrum Ambiental 

 Joaquín Jiménez, CastInfo 

 David Millet, CTecno 

 Rosa Paradell, Fira de Barcelona 

 Marc Pifarré, ACM 

 Paco Rodríguez, IMI 
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