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Abstract: The demand for new ways of managing cities requires faster, more technological and more digital means of interaction and communica-
tion. In this context, the strategic digital city applies the resources of information technology in municipal management, based on its strategies. The
objective is to analyze the digital planning of the city of Barcelona and its relations with the strategic digital city. The methodology of the selected
research is a unique case study in Barcelona, through the research protocol. The results obtained through the analyzes have shown that the digital
planning of the city of Barcelona provides information technology and strategy resources that promote practices intrinsic to the strategic digital
city, showing that the city of Barcelona applies these resources to the benefit of its inhabitants, making with which this city is increasingly demo-
cratic and digital. The analyzes demonstrate how digital planning can be aided by the strategic digital city project, confirming that the population
would be increasingly benefiting from the technological and strategic resources. The conclusion reiterates that digital planning makes it possible

to have an interface between the population, government and organizations in public passenger transport.
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1 Introduction

The demand for new ways of managing cities requires faster, more
technological and more digital means of interaction and communi-
cation. In this context, the strategic digital city applies the resources
of information technology in municipal management, based on its
strategies. As such, technology is one of the indispensable factors for
cities to keep pace with the transformation of society and meet the
expectations and needs of the population (BOUSKELA et al., 2016).

Municipal planning can contribute to identify, understand and solve
local problems, so government actions require planning as a conti-
nuous and ongoing process of prevention, management and control
of urban management in order to promote the improvement of public
services and the well- being of the population (REZENDE and FREY,
2005).

Therefore, strategic digital cities, according to Rezende (2012), apply
the resources of information technology in municipal management,
contributing and assisting with strategic, tactical and operational
planning decisions; as well as study and make available information,
systems and services to their managers and citizens.

The digital planning of the city of Barcelona has relations with the
strategic digital city, as Barcelona has a network of citizen initiatives
that use the technology available to organize and try to solve some
of its needs, creating a more democratic and connected environment
(MOBILE WORLD CAPITAL BARCELONA, 2016).

As far as the research problem is concerned, the technology has be-
come necessary in the daily life of the population, but one of the pro-
blems is the need for urban policies that take care of the electronically
excluded groups, since they may have access to the growing number
of communities virtual urban spaces that have been created with the

aim of citizens living in a new virtual public sphere. It is important to
verify if technology really increases the capacity for participation and
cooperation (LEMOS, 2005; SILVA, 2005).

The process of acculturation of information in municipalities can be
facilitated and effective if citizens are interested in participating and
using information technology, as well as managers in assuming the
role of info managers (REZENDE, 2005). The State, in order to fulfill
its function, must seek other new ways of having a more participati-
ve and democratic management (REZENDE; FREY, 2005). The pro-
blematization addressed is a consequence of the lack of integration
among all institutional elements related to technology.

However, it is important to verify whether technology really enhances
the ability to participate and cooperation, with the purpose of trans-
forming these power relations. As such, they may have access to this
growing number of virtual urban communities that have been created
with the aim of conviviality among citizens in a new virtual public
sphere (AURIGI, 2005; CASTELLS, 2003; SILVA, 2005).

Thus, it is necessary and increasingly urgent effective popular partici-
pation in the various dimensions of public policy decisions (SOUZA,
REZENDE and HARDT, 2007), since, in order to fulfill its function,
the State must seek new have a more participatory and democratic
management. Thus, all this problematization dealt with is a conse-
quence of the lack of integration between all institutional elements
related to technology, citizens and governments (CASTELLS, 1999;
REZENDE; FREY, 2005).

The main objective of this research is to analyze the digital planning
of the city of Barcelona and its relations with the strategic digital city.

The research justifications strengthen that the public administration
of cities are increasingly using digital platforms in their planning, as
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they provide greater efficiency, lower costs and more transparency in
public services. With the use of technology, citizens can obtain more
efficient information and services (LEITE; REZENDE, 2010).

The development of cities also occurs in order to obtain better com-
munications (CASTELLS, 2006; GRAHAM; MARVIN, 1996). In this
way, technology opens up new perspectives in cities and in the public
space where users can interact and communicate AURIGI, 2005).

In order to analyze whether these considerations have occurred in
the city of Barcelona, it was decided to analyze it, since this city is
among the cities of the world that are closest to the materialization
of the concept of Intelligent City (BOUSKELA et al., 2016, pp. 109).
Barcelona was chosen in 2014 as the European Capital of Innovation,
and its merits are recognized as a productive city, which improves
its management through technology. The city also has a network of
citizen initiatives that use available technology to organize and try to
solve some of its needs, creating a more democratic and connected
environment (MOBILE WORLD CAPITAL BARCELONA, 2016).

Technology, in the midst of a culture of generalized connection,
enables forms of social mobility and appropriation of the urban space
(CASTELLS, 2006; LEMOS, 2005).

A city becomes more efficient in that it is able to obtain data gene-
rated in the environment, in the installed infrastructures (by service
providers) and in the buildings and streets (by the people), being able
to process this data and transform it into information that allows to
make decisions that can mitigate, organize, anticipate or anticipate
innumerable urban challenges (BOUSKELA et al., 2016; CASTELLS,
CARDOSO, 2005).

2 Theoretical foundation

2.1 Digital planning of the city of Barcelona

Cities, as well as the various segments of contemporary society, have
undergone major transformations and transfigurations with the arri-
val of new technologies (SANTOS, 2014).

The old and new technologies are linked and, as a result, end up generating
differentiated practices and a complex transformation in several areas
of the city, such as urban planning and design. Technology makes possible
the spatial transformation from its interventions in diverse scopes, such
as the forms of spatial perception, experience, appropriation and plan-
ning. Global cultural and economic trends can be interconnected by the
digital layers embedded in the physical space (GRAHAM, 2005).

As a result, the media are fundamental to inform society about all the
issues, events and events that permeate the social and political milieu.
For Polistchuck and Thirty (2003: 63), “communication is a human
action whose purpose is to interpret events, to understand the facts
of the world and to seek meaning for things”. For this to occur, the In-
ternet of Things (or Internet of Things) is required, which, according
to Lemos (2013), is a set of networks, sensors and objects linked by
computerized systems, which allow the expansion of communication
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between people and objects, having the ability to interconnect in an
autonomous, automatic and context-sensitive way.

The citizen who uses a smartphone can be considered an urban sen-
sor in real time and increasingly interested in getting involved in the
affairs of the city. Once the information technology infrastructure in
the cities is established, it becomes part of the urban fabric. Therefore,
we need to add a layer of applications and communication systems
that can function as interfaces between management and citizens and
the different structures and departments of cities. Thus, these com-
munication interface systems can serve as collaborative platforms,
with the creation of mobile applications that allow data collection and
participatory management by the citizen and also allow the city to
communicate with users (BOUSKELA et al., 2016).

At the service of citizen participation, in many cities, the increasing
use of digital platforms accessible via the web or via smartphones in-
tegrates the citizen in the various spheres of public administration,
from the request of services to the monitoring of the accountability of
municipal management. Barcelona provides ICT - Information Tech-
nology and communication to the vast majority of its citizens, incor-
porating services based on technology to improve city management
and the relationship with citizens. With the final objective that the
population of Barcelona can benefit from this “digital phenomenon”
(MOBILE WORLD CAPITAL BARCELONA, 2016).

2.2 Strategic digital city

The strategic digital city (CDE) provides tools that improve the in-
ternal processes and public services provided to society (such as
connectivity, information availability, technology, monitoring, infras-
tructure) that promote the participation of the population (REZEN-
DE, 2012).

The technological and social changes of the information age, which
created the conditions for its emergence, happened when the contem-
porary city established itself as a city-world in the post-industrial era,
from the 70s and 80s (Lemos, 2005). Thus, it is possible to affirm that
the technologies that favored the emergence of the digital city also led
to the emergence of CDE.

On the other hand, Lévy (1999) reports that technology is a determi-
nant, and not a determinant, of society and culture, since it itself is
produced within a culture. On the other hand, technologies change
the trajectory of social events, changing the local culture. From exis-
ting knowledge emerges technological innovation, which is a social
phenomenon that begins with a local need, and then solve a universa-
lized obstacle, according to Lévy (ibid.).

The technical literature of the area relates the digital city to the co-
llection, structuring and provision of information by digital means so
that citizens can interact with each other and with the government,
interconnecting them in the digital network of a given territory. Con-
sequently, this network can enable the integration of technological
resources and can make public services and information available in
different virtual realities of the urban space (REZENDE, 2012).
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Regardless of the difficulties encountered in implementing digital ci-
ties, they bring contributions to the government and citizens. Mou-
tinho (2010, 79) reports that “despite obstacles and implementation
difficulties, digital city projects have started an inexorable process of
municipal modernization with positive effects on the quality of servi-
ces and access to ICTs”.

It can be observed that the concept of digital city and strategic digi-
tal city surpasses the universe of the Internet and its users, since it
allows, in addition to access to the Internet, social and digital inclu-
sion. However, even though the physical and digital infrastructure is
important, the citizen needs to be involved and motivated in the pro-
cesses of both the government and the municipality to benefit from
the privileges that are made available. For this, it is important that the
new technologies are disseminated to the citizen in order to arouse
their interest and motivation (TANCMAN, 2004).

This scenario opens space for the emergence of the digital city as a
system of intelligent and receptive places, saturated with programs
and silicon, interconnected and interrelated (MITCHELL, 2001, p.
Lemos (2004) also points out that the propagation of the technologies
is given at very high speed with potential for infiltration and omni-
presence, being able to act in a subtle and at the same time radical way
in the spatial and cultural environment. Thus, people can play a very
important role as beneficiaries and participants in these transforma-
tions through the active use of mobile devices and applications, which
facilitate monitoring and collaboration with the policies of their ru-
lers, according to Bouskela et al. (2016). It is possible to reach an
advanced community model defined by Lemos (2004), in which the
new ways of interacting with the environment materialize through
information and communication technology.

2.3 Relationship between the digital planning of the city of Barce-
lona and the strategic digital city

The development and urban planning of cities are usually related to
the needs of the population. Thus, technology and strategy become
important factors to accompany the pace of transformation of society
and consequently meet the needs of the population to relate to mu-
nicipal decisions.

However, as was argued in previous chapters, government actions have
been influenced by technologies and strategies, as these tools provide
access to information. Being noticeable that the uses of these tools have
become useful for a better relationship between citizens and rulers.

As a result, information technology is being used as a resource in city
halls that allow the urban environment to become more and more
connected with citizens. Thus, the growing use of information tech-
nologies in this context makes possible new forms of interactivity, be-
coming a more communicative medium, which opens up a range of
new perspectives.

The digital planning of the city of Barcelona uses information tech-
nology and strategy, which are part of the CDE components. These
are moderators so that users can take advantage of the technological
benefits, contributing to digital inclusion. The technologies allow an
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increased capacity for interaction with the environment and, thus, the
citizen is included in a physical and digital way in the context of the
city.

Therefore, city management can be aided by the use of technologies
and strategies, so that relations between citizens and city administra-
tors become more effective. The relationships between strategy and
information technology, which are part of the pillars of the CDE, help
provide individuals with tools for improvement in cities.

3 Research methodology

The selected scientific method was the case study carried out in the
city of Barcelona (SILVA; MENEZES, 2005; GIL, 2010; YIN, 2010).
As for the research techniques, the following procedures were used:
bibliographical and descriptive survey for the bases of the theoreti-
cal foundation; the nature of the research instruments: qualitative
method for the data collection in the city of Barcelona; qualitative
approach to data and information analysis; identification and for-
mulation of the problem; delimitation of the case unit to be studied;
delimitation of the number of case studies; and formulation of the
research protocol (SILVA; MENEZES, 2005).

The phases of the research clarified how the structures of the study
project that were developed were prepared: preparation; data collec-
tion and analysis; documentation of results (GIL, 2010).

The survey, chosen for convenience (GIL, 2012) was Barcelona and
took into account that this city has a network of initiatives that use
the technology and the strategy to create a more democratic and con-
nected environment. For this purpose, the content analysis of the sites
was used as observation unit: ajuntamente.barcelona.cat; barcelona.
cat; governmentbert.bcn.cat; which are relevant to the theme of this
research (MARCONI and LAKATOS, 2010; YIN, 2010).

4 Analysis of the digital planning of the city of Barcelona
and its relations with the strategic digital city

4.1 Analysis of planning and the digital city

The analysis of the digital planning of the city of Barcelona is based
on the principle that both the CDE and the digital planning of the city
of Barcelona have as one of their foundations the strategy and the in-
formation technology for the benefit of the citizens. The management
of cities with the help of new technologies and strategies is a global
trend, helping to make relations between citizens and city administra-
tions easier and more transparent.

a. Analysis of the digital planning of the city of Barcelona
Barcelona is identified by intelligent management, able to respond
quickly or even anticipated to the needs presented by its citizens
(AJUNTAMENT DE BARCELONA, 2017).

The term “digital cities” has been used as a contemporary expression
of an urban ideal that adds a better quality of life, information, com-
munication and efficient management of services and pubic spaces.
Thus, the use of strategies and information technologies serves as a
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platform to facilitate information and communication. Therefore, the
digital city addresses the possibility of providing public services and
information to citizens in broader virtual realities (REZENDE, 2012).

This intelligent management, in an attempt to improve the quality of
life of citizens, has drawn up the “Barcelona City Digital 2017-2020”
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plan. This plan, presented in October 2016, is a municipal road map to
promote the technological sovereignty of citizens, in order to allow a
new model of urban innovation and promote a more pluralistic digital
economy. It is based on the transformation and digital innovation of the
public sector and of companies, government, universities, communities
and organization of people with clear public leadership and citizen.

Figure 1 - Scheme of the Barcelona City Digital Plan 2017-2020

Social transformation and public " "
| BARCELONA e e I Implement strategies to involve:
CITY IN COMMON R e, citizens, companies, communities

Develop an open, shared citizen
data infrastructure.

Launch an open standard data
collection platform.

organizations, universities and
research centres.

Digital transformation and
innovation of public administration.

Source: the author (2017), based on data from the Ajuntament de Barcelona (2017).

ISSN: 0718-2724. (http://jotmi.org)

Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economia y Negocios. 57



Consequently, Barcelona City Digital is based on four pillars, as
shown in Figure 1, which are: Barcelona city in common, which deals
with social transformation and public innovation through technolo-
gy, for a more open and efficient city; Barcelona is a democratic city
that focuses on technology as a facilitator for a more participatory,
collaborative and transparent city, that is, for a more democratic city;
Barcelona circular city, which raises the questions about sharing com-
mon resources for a more sustainable city; and Barcelona creative city,
which points the questions about the arts, science and technology to
productive co-creation.

The CDE is based on information technology, information, strategy
and public services, which are the pillars of this concept, as shown in
Figure 28. Thus, CDE provides tools that improve internal proces-
ses and public services provided to the society, such as connectivity,
availability of information, technology, monitoring, infrastructure
and the promotion of population participation. The CDE results in a
series of benefits to the population, among which we can highlight the
increase in the quality of life with the provision of services through the
internet, through the participation of the citizen in the management
of the city and the consequent contribution in the administration of
the rulers (REZENDE, 2012). Therefore, the concept of CDE is related
and can be identified in the Barcelona City Digital Plan 2017-2020.

b. Analysis of information technology

The Barcelona Digital City 2017-2020 plan is based on technology
as a more accelerated means of social change and public innovation.
This opens a range of new perspectives in cities and in the public
space, since users can interact and communicate. Thus, technology
enables beneficial transformations in physical and digital mobility
(AURIGI, 2005). Thus, technologies change the trajectory of social
events, changing the local culture from existing knowledge. In this
way, technological innovation emerges, which is also social, starting
with a local need and, in the end, solving a universalized social obs-
tacle (LEVY, 1999).

With the application of TIC, Barcelona Digital City intends to de-
velop a data infrastructure of the city that is open and possible to be
shared, as well as develop a strategy involving citizens, companies,
communities and universities, with some well-defined policy lines
democratization.

Technologies and therefore information technology are increasingly
present in people’s lives. Despite this, there is still a part that does not
know or have not discovered the potential of these technologies and
information technology, and it is possible to report that these people
should not be aware of their rights in this area.

The municipal government of Barcelona has the ambition of increa-
sing the digital domain of its citizens, allowing them both the possi-
bility of having the digital and technological domain as the tools to be
able to fully exercise their freedom and their digital rights. In order
for Barcelona residents to achieve this technological sovereignty, the
municipal government of this city has stimulated debates on this sub-
ject and tries to involve the interested parties. Thus, this government
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promotes open spaces for debates and opportunities for citizens to
discuss and submit proposals on the city’s technological strategy.

c. Analysis of strategies

The strategy can be understood as a means, a form, an activity or a
way to meet the municipal objectives (REZENDE, 2012). The Bar-
celona City Digital Plan has the specific objective of improving the
aspects of government and city; companies and social organizations;
and citizenship. This plan aims at the agile and open transformation
in the public administration. This digital transformation is a strategic
project promoted by the Municipal Communication Institute, which
aims to improve and streamline management processes and services
for citizens, using information technology to benefit the inhabitants
of Barcelona. To this end, the project includes the establishment of
open standards for digital services and the optimization of strategic
projects of the mandate of the current government, as well as their
adaptation to the new framework and the regulation of digitization
of the public sector. Including development, ensuring that TIC appli-
cations evolve appropriately to support all projects under this plan.

Nevertheless, the Barcelona Digital City Plan aims to provide, in a
strategic and progressive way, all neighborhoods (districts) of the city
infrastructure, resources, incentives and programs. In this way, each
community, neighborhood or district can have resources available to
enable citizens of all ages and conditions to make technology a means
for improving public services and for more equitable and sustainable
economic and social growth. As rapid changes in the social environ-
ment occur, it becomes evident the need for studies in the formula-
tion of strategies, in the actions for decision-making and in the most
effective solutions for city administration (OLIVEIRA, 2005). The
strategy can be a standard or plan that integrates with the main goals,
policies and sequences of action of the organization as a whole and,
when well conceived, can contribute significantly (QUINN, 2006).

5 Results between the digital planning of the city of Barce-
lona and the digital city strategic

The development and digital planning of Barcelona are related to te-
chnology and strategy in an intrinsic way. These became indispensa-
ble factors for this city to follow the pace of transformation of society.
Thus, based on the previous analyzes of this research, it was possible
to report how the relationship between the digital planning of the city
of Barcelona and the strategic digital city happens.

The relationship between city strategies and information technology,
which are part of the CDE concept, helps provide individuals with
innovative tools for city improvements between rulers and citizens.
Enabling an increased interaction capacity with the environment,
since the citizen is now included in a physical and digital way in the
context of the city, with digital inclusion, where users can enjoy the
technological benefits.

Barcelona aims at the digital transformation of the city by using the
technology of information through strategic projects, which aim
to improve and streamline management processes and services to

Journal of Technology Management & Innovation © Universidad Alberto Hurtado, Facultad de Economia y Negocios. 58



citizens, using information technology and strategy to benefit the
inhabitants of Barcelona. Thus, information technology and, conse-
quently, strategy are increasingly present in the lives of the people of
this city. Nevertheless, the digital planning of the city of Barcelona is
close to the concept of CDE, since both this planning and the CDE
have as one of its foundations the strategy and the information tech-
nology for the benefit of the citizens. The management of the city is
aided by the use of technologies and strategies, and this is a worldwi-
de trend, so that relations between citizens and city administrators
become more transparent and effective.

6 Conclusion

Through this research, it was possible to verify that the digital plan-
ning of the city of Barcelona is used in this city effectively, because it is
possible to recognize that the strategy and the information technolo-
gy make possible the interface between the population and the gover-
nment. It is clear that the Barcelona government prioritizes informa-
tion and communication issues in city planning. Physical and digital
displacement becomes more and more important in this scenario. It
was also possible to perceive that the information technologies make
possible the spatial transformation from their interventions in the ur-
ban environment. However, it was possible to note that this city owns
and uses the four pillars of the CDE concept, which are information
technology, information, services and strategy, as a means to meet the
municipal objectives.

The objective was achieved insofar as the analysis of the digital plan-
ning of the city of Barcelona and its relations with the strategic digital
city was elaborated.

The results obtained through the analyzes have shown that the digital
planning of the city of Barcelona provides information technology
and strategy resources that promote practices intrinsic to the strategic
digital city, showing that the city of Barcelona applies these resources
to the benefit of its inhabitants, making with which this city is incre-
asingly democratic and digital. The analyzes demonstrate how digital
planning can be aided by the strategic digital city project, confirming
that the population would be increasingly benefiting from the tech-
nological and strategic resources.

The present research opens space for managers and citizens of Bra-
zilian cities to also reflect on the use of information technology and
strategy in the management of municipalities. In this way, people can
realize that it is possible to use as an example the way in which the
management and the citizens of Barcelona make use of these tools
of information technology and the strategy for the own benefit. The
research presents some limitations, as far as the methodological pro-
cedures used, one of the limitations of this research is the use of a
single case study, so that the results obtained in this research cannot
be generalized to other cities.

The research, besides contributing with the studied city, Barcelo-
na, can also contribute with other cities, since the analysis can be
configured as a source of consultation so that other cities make a
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self-evaluation of the use of information technologies and the stra-
tegy in the municipal system. These tools are used to work with the
concerns and the changing conditions surrounding municipal gover-
nments being addressed within the concept of strategic digital city
with the intention of transforming ordinary citizens into digital ci-
tizens. Reiterating that a city is better managed as it is well planned,
increasing the quality of life of its citizens and enabling the interface
between the population and the government, as the case studied.
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