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The Development Process of Smart City
Strategies: The Case of Barcelona

Luca Mora
Roberto Bolici

ABSTRACT

Smart cities are urban areas in which information and communication
technologies are used to solve their specific problems and support their
sustainable development in social, economic and/or environmental
terms. In recent years, turning ordinary urban environments into smart
cities has become a strategic priority for a growing number of munici-
palities around the world that have decided to launch specific strate-
gies, characterized by different approaches, in an attempt to achieve
this aim. However, the available knowledge concerning the possible
ways in which the development of strategies for becoming smart can
be faced is very low indeed. Within the literature concerning this topic,
there is an evident lack of clarity and common approaches based on
empirical evidence that can be used to guide the different actors in-
volved in the construction and management of these strategies towards
successful results. The research activities documented in this paper
have been implemented in order to provide an initial response to this
urgent need. Specifically, using case study research with a descriptive
approach and focusing attention on large European cities, the strategy
proposed by Barcelona City Council has been analyzed in-depth and a
step-by-step roadmap in which all the phases and activities considered
in this successful case has been defined and illustrated in detail. This
roadmap can be considered a first and important step towards estab-
lishing a common and empirically valid theory for developing smart
city strategies in this type of urban area, because it provides useful
knowledge in the consideration of other similar initiatives as well as
a possible conceptual framework for future comparative research and
theory building.

Keywords: ICT-based urban development, smart city, roadmap, de-
velopment process, Barcelona

155



156

FUTURE CITY — COMBINING DISCIPLINES

1. INTRODUCTION

The industrial revolution has left a deep impact on urban contexts,
causing numerous issues that limit their development, as well as in-
dividual and collective wellbeing. The solution to these problems re-
quires the definition of new models of sustainable development and
the implementation of urban regeneration or urban renewal initiatives.
These are two terms which can be considered as synonymous, used
for identifying a series of actions aimed at resolving the multi-faceted
problems of urban areas and improving their physical, socio-economic
and environmental conditions (Ercan, 2011; Zheng et al., 2014).

In this context, the belief that information and communication tech-
nologies (ICTs) can represent a useful tool for helping urban areas to
solve these issues has begun to spread rapidly (European Commission,
2010a; 2010b; U.S. National Intelligence Council, 2012; Webb, 2008). In
fact, as already observed by Aurigi (2003), “many commentators [...] sug-
gest that the new frontier [of information technology is] to provide solutions
for overcoming most spatial and social problems [and] cities [look] like the
ideal arena where this revolution would |[...] show itself, changing economic
development, services, and above all community life.”

During recent years, local and national governments, academic re-
search institutes, businesses and many other organizations have begun
to observe and study this perspective with great interest. Over a brief
period of time, this exploration has led to experimentation as numerous
cities around the world have launched specific strategies with the aim
of becoming smart cities, that is, urban areas in which ICTs are used
to solve their specific problems and support their sustainable develop-
ment in social, economic and/or environmental terms.

As aresult, smart cities have become a growing phenomenon in the
real world (Lee and Hancock, 2012; Manville et al., 2014), and a new
but confused research territory that has attracted the attention of many
researchers and scholars. This is an emergent and interdisciplinary
research area within the field of urban studies (Graham, 2004) that has
encouraged further research concerning the management of ICTs in
urban contexts. But unfortunately, despite the growing interest and
the continuous production of scientific publications (Wolfram, 2012;
D’ Auria et al., 2014), the level of knowledge concerning this subject is
still underdeveloped and characterized by numerous open questions
and multiple aspects to be explored. In particular, analyzing the litera-
ture produced to date, it is quite evident that there is a lack of clarity
and common approaches based on empirical knowledge that can be
used to guide the actors involved in the construction and management
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of smart city strategies towards successful results (Abdoullaev, 2011;
Angelidou, 2014; Chourabi et al., 2012; Frei et al., 2012; GSMA et al.,
2011; Hollands, 2008; Kitchin, 2014; Komninos, 2011).

In smart city research the trend is to focus only on individual factors
that characterize smart city strategies, rather than on the definition of
explicit and holistic procedures to be followed during their develop-
ment (see for example Beck, 2011; Belissent et al., 2010; Dirks and Keel-
ing, 2009; Gil-Castineira et al., 2011; Hollands, 2008; Moss Kanter and
Litow, 2009; Naphade et al., 2011; Paskaleva, 2009; Washburn et al.,
2010; Webb et al., 2011). As a result, very few examples of guidelines
and roadmaps can be found in the literature and most of them come
from the business sector. Moreover, they are characterized by a very
low level of detail and a lack of empirical evidence (Berthon and Guit-
tat, 2011; Clarke, 2013; Dirks et al., 2009).

Considering this scenario, it can be stated that the knowledge frame-
work associated with the development processes of smart city strate-
gies must be expanded, and with particular reference to the need to
provide a possible answer to the following questions: What are the
essential steps to consider for developing successful smart city strate-
gies? How are they organized? In order to provide an initial response
to this urgent need, focusing the attention on large European cities,’
the strategy developed by the City of Barcelona has been analyzed in-
depth, and a step-by-step roadmap in which all the phases and activi-
ties considered in this successful case has been defined and illustrated.
This roadmap can be considered a first and important step towards
establishing a common procedure for developing smart city strategies
in this type of urban area because it provides: 1) useful knowledge
to consider in other similar initiatives; 2) and a possible conceptual
framework for future comparative research aiming at building an em-
pirically valid theory able to explain how to correctly develop smart
city strategies in large cities.

2. METHODOLOGY

Descriptive case study research as defined by Yin (1984) has been
identified as the most suitable research method. This method has been
chosen considering the nature of the problem being investigated, the
research aim and the present state of knowledge on the development
processes of smart city strategies, which is quite limited.

The case of Barcelona has been selected using a theoretical sampling
approach (Yin, 1984; Eisenhardt, 1989). With a number of inhabitants
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that is slightly above 1,5 millions (Ajuntament de Barcelona - Area
d’Economia, Empresa i Ocupacié, 2013), the city of Barcelona falls
within the category of large cities, and its success in the field of smart
cities makes its strategy an ideal sample to analyze. This assertion can
be easily demonstrated considering the multiple awards that the city
has received during recent years and its international positioning as a
smart city (Achaerandio et al., 2011; Ajuntament de Barcelona, 2014a;
2014g; Cohen, 2012a; 2012b; 2014; European Commission, 2014; Man-
ville et al., 2014).

After being selected, the case study has been analyzed considering
the qualitative data extracted from multiple sources of evidence iden-
tified with a series of searches performed in various online databases
during the period between April and June 2015. A total of 991 sources
has been collected. Archive records and documents produced by public
and private organizations directly involved in the development of the
smart city strategy have been considered as primary sources (agendas,
minutes of meetings, press releases, news and newsletters, conference
presentations and conference speeches, reports, brochures, videos, gov-
ernmental acts, articles and webpages). In addition, a wealth of data
has been acquired from other documents produced by organizations
not directly involved in the smart city initiative of Barcelona. These
sources have been considered as secondary (reports, interviews, journal
and online articles, books, as well as research project deliverables). This
strategy has allowed us to analyze the case considering the different
perspectives of multiple observers. Moreover, the final description of
the process and the conceptual framework have gained greater strength
thanks to the triangulation made possible by the use of multiple sources
of evidence (Yin, 1984; Eisenhardt, 1989; George and Bennett, 2005;
Voss et al., 2002).

Coding analysis has been used to facilitate the management of the
vast amount of data that has been collected. This phase of research has
been developed following the procedure described by Voss et al. (2002)
and Strauss and Corbin (1990). Through the coding process, raw data
have been reorganized and the activities which characterize the devel-
opment process of the Barcelona smart city strategy have been listed
in a chronological order, allowing us to build a step-by-step roadmap.
These activities have been identified thanks to a repeated reading and
analysis of the available sources.

The roadmap has been described and illustrated through the pro-
duction of a “story” (Bourgeois and Eisenhardt, 1988), a detailed report
in which all the data associated with the case have been summarized
and presented in a narrative form (within-case analysis) (Miles and
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Huberman, 1994). This is a fundamental step for supporting future
comparative research and cross-case analysis (Yin, 1984; Eisenhardt,
1989; Patton, 2012).

3. PRESENTATION AND DISCUSSION OF RESULTS

Through the knowledge accumulated during the analysis phase, a step-
by-step roadmap which describes the development process of the smart
city strategy proposed by Barcelona City Council has been created.
The roadmap, which is composed of 5 main phases and 16 different
activities (Figure 1), is described and discussed in the following pages.

DEVELOPMENT
OF PROJECTS E&NNING

G
Step 34

Figure 1: The development process of the Barcelona smart city strategy
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3.1. Phase 1: starting

In 2011 the mayor of Barcelona, Xavier Trias, and his municipal admin-
istration decided to transform Barcelona into a smart city by develop-
ing a single strategy for the entire city, moving away from the risks
of a fragmented approach. This intention has become official with the
approval of two important governmental measures and the definition
of a working group within the Area Urban Habitat, the organizational
context in which the Barcelona smart city strategy has been developed.

Step 1.1 - Grow the idea to become smart

Confidence in ICT as a tool for supporting urban development was
extremely widespread within the municipality before 2011, and the
attempt to transform the city into a smart city were translated into a
series of projects and initiatives managed by various executive units of
the city administration. For example: the development of a new model
for the management of services, relationships and interactions with
citizens based on the principles of e-government (Conesa, 2009); the
construction of the municipal wireless network called Barcelona WiFi
(Ajuntament de Barcelona, 2014d); different pilot projects developed by
both the private municipal company 22@ Barcelona and the Municipal
Institute of Information Technology (IMI).?

This situation was characterized by an evident lack of coordination,
a shared vision and a single strategy. There was a gap that various rep-
resentatives of the city council interpreted as a possible risk of failure
and a limit to overcome (Ajuntament de Barcelona - Comissié d"Habitat
Urba i Medi Ambient, 2012a; 2012b; Ajuntament de Barcelona - Comis-
si6 de Presidencia i Regim Interior, 2012). In fact, as explained by Julia
Lopez, Strategic Director of the Directorate for ICT Strategy and Smart
City of the IMI, the real challenge from the end of 2010 was “[to cre-
ate] a global strategy, rather than siloed strategies in different departments”
(Buscher and Doody, 2013). This challenge was accepted by the entire
municipality, which became the initiator of the Barcelona smart city
strategy, a choice sustained through the political support and guidance
of the new mayor Xavier Trias.

Step 1.2 - Define the motivation and take the leadership

During the first months of his term of office, Trias (2011) stated: “we
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will drive a municipal smart city strategy in order to incorporate advanced
solutions for service management within public spaces.” This assertion high-
lights the central role of the municipal administration, which has de-
cided to assume full responsibility for initiating and leading the process
of developing a smart city strategy for the entire city of Barcelona. This
was a strategy necessary, in Trias’s words, “to enhance citizens’ quality of
life and reduce the cost of government operations while revitalizing [the] whole
community and creating long-term economic growth through high-tech inno-
vation and entrepreneurship” (Cisco System, 2012). Furthermore, “Barce-
lona has a strong commitment to become a smart city and a show-case for the
rest of the world in sustainable urban development” (Cisco System, 2012),
and this clearly emerges within the public statements proposed from
2011 by both the mayor and other local government representatives
(see for example Ajuntament de Barcelona, 2011b; 2012a; 2012c; 2013c;
2014b; 2014c; Cisco System, 2012). Moreover, this commitment has been
officially formalized with the drafting and subsequent approval of two
important strategic documents: 1) the Municipal Action Program for
the period 2012-2015; 2) the government measure MES (Mobility, E-
government, Smart cities), in which the overall ICT strategy for the
city has been defined (Ajuntament de Barcelona, 2012e; 2012f; 2012g).

The Municipal Action Program contains the vision, strategic com-
mitments and objectives proposed at the political level, and also the
goals and relevant actions defined at the executive level in order to
contribute to the accomplishment of the political priorities. In this case,
three strategic areas have been identified by the municipal adminis-
tration in order to “inspire the organization’s actions” between 2012 and
2015. One of them is called “urban renewal” and is associated with a pre-
cise strategic commitment: to transform “Barcelona [into] a sustainable,
smart urban model at the service of its residents.” However, as reported in
the document, in order to fulfill this commitment, the city has to achieve
a significant objective: the definition of a new development model for
a healthy and hyper-connected city with zero emissions “where the en-
vironment, urban planning, and ICT infrastructures are fully integrated”
and characterized by “productive neighborhoods at a human pace”. The
responsibility associated with the development of the actions required
to achieve this goal has been almost totally entrusted to the Executive
Office for Urban Habitat and the various departments located within
it (Ajuntament de Barcelona, 2012g).

Conversely, by approving the MES measure, the city administration
has been able to: 1) reassert its willingness to use ICTs to contribute to
“the economic and social future of the city”; 2) establish the cornerstones
of a comprehensive ICT strategy defined for the entire city and based
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on specific lines of action relating to “mobility, e-government and smart
cities”; 3) entrust the strategy coordination and responsibility for the
proper development of each course of action to the IMI, which has
been identified as the point of reference for all the activities of the
municipality linked to the ICT sector (Ajuntament de Barcelona, 2012f).

The strategic scenario defined by these two documents shows that
the development of a smart city strategy is a priority and an objective
of significant importance for the Barcelona City Council. This choice
is motivated by the awareness that “ICTs are with no doubts a funda-
mental factor to consider in order to come out from [the] crisis” and “[they]
have become vital to the future of the city and its citizens” (Ajuntament de
Barcelona, 2012f).

Step 1.3 - Identify the department responsible for the development of the
strategy and form a planning team

Modifying the organizational structure has been one of the first actions
proposed by the new administration. Specifically, a new area called
Urban Habitat was set up in 2011 (Ajuntament de Barcelona, 2014f).
This area "works as an umbrella to facilitate departments that used to work
in isolation to come together” (Buscher and Doody, 2013) and consists of
two organizational elements: 1) the Executive Office for Urban Habi-
tat, which combines all the departments dedicated to planning, infra-
structure, housing, urban services, and environment; 2) the IMI, which
encompasses the field of ICTs. This important change has allowed
the municipal administration to create an area for interdepartmental
work under the supervision and control of the Third Deputy Mayor’s
Office (Ajuntament de Barcelona - Comissié d’Habitat Urba i Medi
Ambient, 2012b).

As previously mentioned, in accordance with the directives of the
government, the activities associated with the development process of
the smart city strategy have been carried out in the Area Urban Habitat,
thanks to the collaboration between the IMI and the various depart-
ments brought together in the Executive Office for Urban Habitat. Fur-
thermore, from an observation of the affiliation of the authors of the
conference presentations and documents in which the characteristics
of the Barcelona smart city strategy have been described, it is possible
to argue that the main working group involved in its development
and implementation is represented by the Directorate of ICT Strategy
and Smart City (Buscher and Doody, 2013; Ferrer, 2013; 2014; Lopez,
2014; Sanroma, 2013).
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In addition, it is necessary to consider the support of the strategic
partners selected by the municipality which have been involved in spe-
cific phases or activities. Indeed, some external subjects have worked as
consultants in the planning phase. These certainly include: the multi-
national company Cisco Systems, which signed an agreement with the
city administration committing itself to providing support and advice
regarding the approach for developing the strategy (Ajuntament de
Barcelona and Doxa Consulting, 2012); and Doxa Consulting, a Span-
ish consulting firm which has been mentioned in some presentations
describing the features of the smart city strategy.

3.2. Phase 2: planning

The first documents describing the Barcelona smart city strategy were
drafted between late 2010 and mid-2011. Each presented an initial
conceptual model and listed several ICT-based initiatives developed
within the city by various working units from the municipal admin-
istration. The strategy was poorly defined and characterized by a few
reflections of a technological nature (Ajuntament de Barcelona, 2011c;
Battle, 2010a; 2010b; 2011). However, it underwent substantive changes
during the period between February and October 2012, the same pe-
riod in which the MES measure and the Municipal Action Program
were approved (Doncel and Pons, 2012). During these seven months,
the whole strategy was planned within the Area Urban Habitat, and
analyzing different documents developed from this period onwards, it
has been possible to identify and describe the different activities carried
out during the planning phase.

Step 2.1 - Rebuild and analyze the strategic framework of the city

The Barcelona smart city strategy has been properly included in the
strategic framework of the city, in line with the objectives, priorities and
directives that characterize it. This framework has been reconstructed
and analyzed, and represents the result of the convergence of several
strategies proposed at the local and European level (Ajuntament de
Barcelona, 2013b; Ajuntament de Barcelona and Doxa Consulting, 2012;
2013a; 2013b; Lopez, 2014)
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Step 2.2 — Formulate a long-term vision and define objectives, approach and
lines of action

The strategic framework has become the point of reference for develop-
ing a vision statement that identifies the city’s most important princi-
ples and values, as well as for defining objectives and lines of action that
will make it a reality. According to this vision, the smart city strategy
will allow Barcelona to become “a self-sufficient city, made of productive
neighborhoods at human speed, inside a hyper-connected metropolis, of high
speed and zero emissions.” In this long-term vision, ICTs have become
an enabler of actions “[for improving] citizens” welfare and quality of life
[and supporting] economic progress” (Ajuntament de Barcelona, 2013a).

The possibility to build the Barcelona of the future has been asso-
ciated with two important objectives to be achieved through the im-
plementation of the smart city strategy: 1) the development of a new
city model in which ICTs are used “to provide the city with technological
infrastructures [and services] of high added value for Barcelona” (Buscher
and Doody, 2013); 2) “to acquire the global leadership on the development of
smart cities” (Ajuntament de Barcelona, 2012f), which are considered a
“driving force behind a new urban service economy” (Buscher and Doody,
2013).

In order to achieve these objectives, three complementary lines of
action have been defined (Sanroma, 2013): 1) promotion: the on-going
communication and promotion of Barcelona and its approach through
participation in international conferences organized by the municipal-
ity or other external parties. This course of action is not only aimed at
the dissemination of information but also at activating new partner-
ships with public and private actors; 2) international projection: the
development of international projects. The documents cite various pro-
jects funded by the European Union, along with other international
projects such as the City Protocol (Ajuntament de Barcelona, 2013a; Fer-
rer, 2014); 3) projects: the implementation of local projects developed
primarily on a neighborhood scale, which is the spatial unit of reference
for the entire strategy. As suggested by the vision, starting from the
neighborhood, the benefits of technology can gradually be extended to
the entire city and, with time, to the entire metropolitan area. All this
is achieved through a strategy characterized by a transversal approach
(working and producing impacts in all areas of the city) and by sharing
(collaborating with the private sector and with cities throughout the
world) (Ajuntament de Barcelona, 2012f).
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Step 2.3 - Select the fields of action

The individual initiatives and projects that characterize the three lines
of action have been divided in two categories (cross-cutting and verti-
cal) and grouped into various programs. In turn, these programs have
been linked to 14 fields of action associated with the achievement of
specific objectives (Ajuntament de Barcelona, 2013a; Ferrer, 2014; Lo-
pez, 2014). The first two are “network” and “platform” and contain the
cross-cutting projects developed for building a “unified data management
platform [and a] unified network covering the entire city and connecting each
service” (Ajuntament de Barcelona and Doxa Consulting, 2012). The
technological equipment that results from these projects serves as an
enabler for all the vertical projects: “smart services developed by differ-
ent City Council [...] departments or [...] companies operating in the city
[that] are independent but work in the same environment” (Ajuntament de
Barcelona and Doxa Consulting, 2012). The vertical projects fall within
11 fields: “open government, social impact [which include education, health,
commerce, security, culture, tourism, sport, and government], public space,
built domain, ICT, water cycle, matter cycle, energy, mobility, nature [and]
environment”. The cross-cutting projects also include the international
initiatives, which are linked to the field of action called “international”.

This approach makes it clear that the “international projection” and
“projects” lines of action form the cornerstone of the smart city strat-
egy. Both are linked to the implementation of initiatives that allow
ICT-based services and infrastructures to be developed and integrated
within the city in the short to medium term. In fact, the objective of
these projects is “to provide an infrastructure that quarantees the develop-
ment of a range of services” linked to multiple fields of action (Ajuntament
de Barcelona and Doxa Consulting, 2012). As reported by Buscher and
Doody (2013), in Barcelona “the smart city movement started in energy, but
now is spreading across all the sectors. [...] The city describes this as a trans-
versal approach.” This is a response to the directives of the MES measure.

Step 2.4 - Set up a team responsible for the implementation of the strategqy
and establish roles and responsibilities

In order to ensure that the steps linked to the implementation of the
strategy are carried out properly, it has been necessary to define “a
new organization oriented towards the goals and objectives of a smart city”
(Ajuntament de Barcelona, 2013a; Lopez, 2014). This implementation
team was subsequently activated and characterized by a political com-
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ponent and an operational structure. The former is represented by the
Third Deputy Mayor’s Office, which is responsible for coordinating
and supervising the Area Urban Habitat. The latter consists of a series
of commissions and a Project Management Office (PMO) (Ajuntament
de Barcelona and Doxa Consulting, 2012).

Step 2.5 - Establish how to produce and select project ideas

During the planning phase, the procedure leading to the production,
selection and implementation of project ideas has been defined (Ajun-
tament de Barcelona and Doxa Consulting, 2012). Its description is
provided in the section devoted to the implementation phase.

Step 2.6 - Define a monitoring and evaluation methodology

The municipality has decided to use a unified methodology for evaluat-
ing the impact of the services produced with the various projects and
for monitoring the progress. This methodology is based on the develop-
ment of two technological tools: the “situation room” and the platform
called “Bigov Better City Indicators” (Ajuntament de Barcelona, 2013a).

3.3. Phase 3: development of projects

The Barcelona smart city strategy is based on the continuous implemen-
tation of projects and initiatives in the short-medium term that allow the
introduction of ICT-based services and infrastructures within the city.

Step 3.1 - Activate the implementation team and start the activities for imple-
menting projects

According to the Barcelona City Council, “the definition, deployment and
management of projects imply the need to organize a wide range of actions
in a multidisciplinary, complex and technologically innovative environment,
which includes a variety of activities and multiple agents. This requires com-
prehensive coordination by a Project Management Office (PMO)”. The PMO
supports the activities carried out by the IMI and the various depart-
ments of the Area Urban Habitat for all the projects and subjects linked
to the smart city initiative. The direction of this office has been entrusted
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to Doxa Consulting, but the team of people working in it is comprised
of staff from both the company and the municipality. The functions
of the PMO include: ensuring the alignment of the projects with the
objectives of the smart city strategy; coordinating and monitoring the
project development activities; dealing with the project management
activities; developing quality and improvement plans; producing in-
formative reports about the progress of the various projects; evaluat-
ing the activities and providing recommendations; and resolving any
contingencies (Ajuntament de Barcelona and Doxa Consulting, 2012).

Data show that the kick-off meeting of the PMO took place on 30
June 2012. During the first six months, the staff of this office held more
than 60 meetings, many of them with business partners or representa-
tives of the various departments of the Barcelona’s municipal admin-
istration. All these actors were directly involved in the development of
projects and activities associated with the smart city strategy. This also
includes the projects started before the activation of this new office. In
fact, the “many smart city projects dispersed in various departments across
the city” (Buscher and Doody, 2013) initiated prior to the development
of the unified strategy have been mapped, collected and subjected to
checks and supervision by the Project Management Office (Ajuntament
de Barcelona and Doxa Consulting, 2012).

Step 3.2 - Generate, select and organize project ideas to achieve your objectives

Within the Barcelona smart city strategy, the procedure leading to the
implementation of any project is structured in a precise manner (Ajun-
tament de Barcelona and Doxa Consulting, 2012). The first step is the
definition of a proposal. The project idea is formed within the PMO, in
which a series of meetings are held in an effort to identify and clearly
define the needs to be met, as well as the objectives, scope and func-
tional requirements. In the case of cross-cutting projects, these meetings
are only conducted with the representatives of the IMI. For vertical
projects, conversely, collaboration and comparison takes place with the
departments of the municipal administration and any other external
subject. All other phases remain the same for both types of projects, and
start by identifying and contacting potential external partners in an ef-
fort to form a working group and to analyze the possible technological
solutions to be used. The possible partners are selected through spe-
cific sector analyses. Whatever the composition of the working group,
the IMI is always included as a “technology consultant” in all vertical
projects (Sanroma, 2013). Upon completion of this phase, it is possible
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to proceed with drafting the project and all the documentation related
to the planning and preliminary estimate of the budget necessary to
implement the project. Finally, by analyzing the documentation, the
political component has the task of deciding whether to select or reject
the proposal based on the strategic priorities of the city.

The proposal may also be produced by subjects outside the public
administration. For example, in the case of the company Schneider
Telvent, the agreement included the clause “selection of pilots by the City
Council between 21 proposals made by Telvent” (Ajuntament de Barcelona
and Doxa Consulting, 2013b). In addition, citizens are also called on
to propose and carry out project ideas. In this respect, the municipal
administration has proposed many initiatives aimed at creating a col-
laborative environment based on open-innovation. The creation of the
OpenData BCN web-portal is a good example to cite, a digital place in
which anyone can use public data for producing new services (Ajunta-
ment de Barcelona, 2010b; 2014a). But the most important role has been
played by the organization of awards, events to raise awareness of the
smart city topic, and hackathons (Apps4citizens, 2014; Ajuntament de
Barcelona, 2015a; 2015b).

Step 3.3 - Ensure financial support to the projects

By approving the MES measure, the city administration has been able to
allocate 1,2 million euros for the development of the city’s ICT strategy,
which included the smart city line of action (Ajuntament de Barcelona,
2012f). Other resources have been acquired through the Municipal Ac-
tion Program, as “urban regeneration for a sustainable smart city” (Doncel
and Pons, 2012) is one of three strategic commitments approved and
funded by the local government (Ajuntament de Barcelona, 2012g).
However, these public funds only provide part of the resources needed
to support the transformation of Barcelona into a smart city. In fact,
by analyzing the key points established during the planning phase
it is clear that the financial strategy defined by the city is based on a
combination of public and private investments (Lopez, 2014; Olivella,
2012; Sanroma, 2012).

As pointed out by Josep Ramon Ferrer, head of Directorate for ICT
Strategy and Smart City at the IMI, the possibility to develop a smart
city strategy requires “changing the traditional model of financing used by
the municipality to a model based on collaboration between the public and
private sectors in which both assume risks, but it is private enterprise that
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makes the investment” (Col legi d’Ambientolegs de Catalunya, 2013).
For this reason, the municipality has launched a specific program in
an effort to promote “collaboration with private companies for the creation
and development of new and innovative products for a more efficient urban
management” (Ajuntament de Barcelona, 2013a): “Barcelona has developed
a collaborative company-City Council model for companies wishing to carry
out research on the provision of services and the smart management of urban
space. [...] The City Council provides human and material resources that
depend on the company’s nature, scope and contribution, and the importance
of the proposal”. The private partners guarantee their commitment and
resources by signing an agreement with the city government (Ajunta-
ment de Barcelona and Doxa Consulting, 2012)

Step 3.4 - Implement the projects

The last step of this phase is the implementation of the selected projects,
an activity that has continued to grow over time. In early 2012, the list
of projects included in the strategy was extremely limited, comprising a
total of just 10 initiatives (Olivella, 2012; Sanroma, 2012). But this num-
ber has increased very significantly following the planning phase and
the activation of the Project Management Office. A report published
in October 2012 by the City of Barcelona and Doxa Consulting refers
to a total of 40 projects, of which 26 were under development and the
remaining 14 were in the starting phase (Ajuntament de Barcelona and
Doxa Consulting, 2012). Moreover, according to the estimate proposed
at the end of 2013 by the Department for Business, Innovation and Skills
of the United Kingdom Government, “there are over one hundred projects
considered to be part of the smart city work in Barcelona, and this number is
growing” (Buscher and Doody, 2013).

3.4. Phase 4: monitoring and evaluation

The monitoring of the progress and evaluation of the results achieved
through the projects are performed periodically, in part through the
use of specifically created technological tools. Furthermore, the strategy
constantly undergoes changes aimed at improving its structure and
functioning.
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Step 4.1 - Monitor progress and evaluate results

During the planning phase, the procedures for monitoring progress
and evaluating the results achieved have been defined with each single
project. In this regard, a specific program named “intelligent data” was
launched in 2012, in which the two initiatives that made it possible to
develop some technological tools used to conduct these activities have
been included (Ajuntament de Barcelona, 2013a).

Step 4.2 - Adjust and modify

The Barcelona smart city strategy is managed with a dynamic approach
and characterized by a cyclical trend. This means that the various phas-
es that compose the strategy are never definitively closed but are sub-
jected to a continuous process of review and change, oriented towards
on-going improvement. This cyclical trend is particularly evident in the
phase of the development of projects, which is constantly active but
influenced by possible changes in the strategic objectives or directives
from above. For example, following the approval of the city’s Master
Plan for ICT, a number of standards associated with the technological
component of the various projects have been introduced, resulting in
a modification of the selection criteria for the possible initiatives to be
implemented (Ajuntament de Barcelona - Tercera Tinencia d”Alcaldia
d’Habitat Urba, 2014). The same consideration can be applied to the
fields of action selected by the municipality, with a specific focus on
energy and environmental sustainability in the first period, and then the
extension to multiple areas of intervention (Buscher and Doody, 2013).

3.5. Phase 5: communication

The communication of data and information connected to the smart
city strategy represents a transversal and continuous activity that the
municipal administration has performed since the starting phase. The
aim is to disseminate and share knowledge, but also promote the strat-
egy in an attempt to attract new potential partners. This phase is linked
to the “promotion” line of action and its implementation is ensured by
an approach that combines three complementary activities: the orga-
nization of international events in collaboration with other partners;
the participation in international events proposed by other public or
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private subjects; and the continued production of informative docu-
ments disseminated through the use of web platforms.

Step 5.1 - Communicate and promote the smart city strategy

Conferences are the main communication tool used by the municipal-
ity. Through the organization of conference events and participation in
those proposed by other entities, the city has been able to disseminate
the contents of its strategy and promote its initiative throughout the
world, acquiring high visibility within the smart city field. Indeed, these
events represent an opportunity for providing information about the
activities carried out, but also serve as a promotional tool for “attract-
ing investment, strengthening economic ties and establishing Barcelona as an
example of smart city” (Ajuntament de Barcelona, 2013c).

Reviewing the various sources of evidence, it is clear that a very high
number of international events has been organized by the municipality
since the arrival of the new administration. The situation is quite similar
with regard to participation in international conferences organized by
other entities (see for example Ajuntament de Barcelona, 2011b; 2012b;
2012d; 2014a; Navarro, 2012). However, this is only a part of the efforts
made by the city to promote and communicate its smart city initiative
outside the administration. These efforts are also sustained through the
continuous and steady production and dissemination of different types
of informative documents which describe the contents of the strategy,
the activities in progress, the achievements made, and much more.
All these data and information are transmitted using different digital
platforms, such as the website developed specifically for the smart city
strategy or the “e-headquarters” of the City of Barcelona (Ajuntament
de Barcelona, 2014a; 2014e).

4. FINAL REMARKS AND CONCLUSION

According to Aurigi (2006), one “major limit of far too many ICT-based
regeneration initiatives in Western cities has been a somehow enthusiasti-
cally deterministic way to see the effects of information technology on urban
functions.” In the late 1990s, Graham and Marvin (1999) reached the
same conclusion after analyzing a series of international strategies and
projects developed by different cities in order to use ICTs for support-
ing urban development. As pointed out by these two authors, in fact,

171



172

FUTURE CITY — COMBINING DISCIPLINES

these types of initiatives “are often intimately connected with utopian and
deterministic ideas of technology’s beneficial and linear impacts upon the so-
cial, environmental and spatial development of cities [and their] real benefits
[...] to localities may be dubious or massively overblown because they remain
inappropriate to real local needs.” This situation seems to be caused by dif-
ficulties in understanding that integrating ICTs in urban areas is much
more than a technological matter and placing too much emphasis and
preoccupation on infrastructures and devices can be misleading and
dangerous (Aurigi, 2005; 2006; Graham, 2000; Mino, 2000).

For this reason, cities aspiring to become smart need to proceed with
great caution and adopt an approach that allows them to look beyond
technology and consider other non-technical yet crucial factors. This
is what the City of Barcelona has done during the development of its
smart city strategy, thanks to an approach in which the technological
component has been rightly combined with several “human factors”
(Nam and Pardo 2011a) that have been essential to the success of the
initiative. These include leadership and political commitment (Alawa-
dhi et al., 2012; Chourabi et al., 2012; Hill et al., 2011), which have been
provided by the municipal administration since the starting phase. In
this way, it has been possible to manage the complex organizational
context that has allowed for the planning and implementation of the
strategy. And this has taken place within an interdisciplinary environ-
ment in which sectoral and departmental separation has been elimi-
nated in favor of cross-collaboration.

The need to create a collaborative and participative environment
for supporting the development of smart city strategies has been ex-
tensively discussed in scholarly literature (Beck, 2011; Kakderi et al.,
2012; Naphade et al., 2011; Manville et al., 2014; Nam and Pardo, 2011a;
2011b; Paskaleva, 2009; Zygiaris, 2012; European Commission, 2012),
and it has become clear that in these initiatives, “success is [...] a product
of collaboration between a wide range of [...] organizations and individuals”
(Kakderi et al., 2012). In fact, the positive results achieved by Barcelona
are linked to the continuous stimulation of public-private collabora-
tion, together with citizens’ involvement. By using this approach, the
Catalan city has created an ecosystem for ICT-based urban innovation.
Moreover, it has benefited from “the enormous innovative potential of
grass-roots efforts” (Ratti and Townsend, 2011), avoiding the risks of an
excessively top-down oriented view (Komninos et al., 2012; Townsend
etal., 2011).

In addition to leadership, political commitment and collaboration,
others important factors discussed in smart city research and success-
fully managed by Barcelona City Council are: 1) selectivity: defining
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procedures for the selection and development of the best project ideas
in order to channel resources and efforts more effectively (Dirks et al.,
2009); 2) vision: formulating a long-term vision that will help to draw
up an action plan (van Beurden, 2011); 3) motivation: defining how to
use technology in term of problems to solve and strategic priorities to
achieve (Berthon and Guittat, 2010; Zygiaris, 2012); 4) identification and
capitalization of past ICT initiatives: mapping and integrating projects
initiated or concluded before the launch of the strategy (Angelidou,
2014); 5) monitoring: using performance metrics to measure and evalu-
ate results achieved by projects (Moss Kanter and Litow, 2009); 6) finan-
cial sustainability: developing new business and operating models, and
attracting external funding to support the progressive implementation
of projects (Belissent et al., 2010). This is one of the greatest issues linked
to the construction of smart cities (Anderson et al., 2012) and Barcelona
has solved it by combing the use of public and private resources, an
essential mix which can ensure the long-term sustainability of smart
city strategies (Alusi et al., 2011; Schaffers et al., 2012; Singh et al., 2009).
To manage the complex scenario just described, the municipal ad-
ministration has adopted an approach strongly geared towards strate-
gic urban planning principles. This is the most important lesson to be
learned from Barcelona on how to develop smart city strategies in large
cities, a lesson which is in line with the results of research proposed
by Komninos (2014). According to him, traditional planning processes
based on the production of masterplans and comprehensive planning
are inadequate to support the development of smart city strategies. On
the contrary, strategic planning seems to be the most suitable tool. The
analysis of the case of Barcelona confirms this assumption, demonstrat-
ing the effectiveness of strategic urban planning when used to govern
the complexity of smart city strategies in large urban areas.
However, this is only a single-case analysis, insufficient to fill the
lack of knowledge concerning the development process of smart city
strategies, but very useful in providing a robust knowledge base and
new research perspectives for further investigations. The roadmap pre-
sented in this study represents a useful tool for both future compara-
tive research aiming at obtaining a broad generalization of the results
achieved and building an empirically valid theory able to explain how
to approach the development of smart city strategies in large cities.
However, it will be very important not to forget that the absence of
procedures and development methodologies is not an issue limited
to large cities. On the contrary, it is valid for any type of urban ar-
eas, whether small, medium or large in size, precisely as observed by
Kitchin (2014): “presently [research on smart cities)] has four shortcomings
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[including] an absence of in-depth empirical case studies of specific smart city
initiatives and comparative research that contrasts smart city developments
in different locales.” This means that the field of investigation linked to
the development process of smart city strategies will have to be further
expanded in the near future.

ENDNOTES

1. In this study, large cities are urban areas with a population of between
500 000 and 1500 000 inhabitants, a definition aligned with the classifica-
tion system of urban areas proposed by the Organization for Economic
Cooperation and Development (OECD) (Brezzi et al., 2012).

2. The Municipal Institute of Information Technology (IMI) is an auto-
nomous local body created by the City of Barcelona which is integrated
in its executive structure and has the task to develop and manage all the
ICT systems and infrastructures of the city administration (Ajuntament
de Barcelona, 2010a).
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