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Abstract: The paper analyzes the prominent 22@ Innovation District project, which was initiated
at the beginning of the 2000s by the city of Barcelona to regenerate part of the Poblenou district,
a former industrial area. The goal was to create an innovation district able to generate economic
activity and employment by focusing on knowledge economy and new technologies. The innovative
features of the project emphasize the uncertainty and the need to adapt to new technologies and
their economic and social influence in urban regeneration projects. The paper uses the adaptive
governance framework to analyze how the dynamic process of urban regeneration and creation of an
innovation district has been able to adapt to internal and external changes of political, economic and
technological nature. Adaptive governance has been conceptualized by focusing on three key aspects
(i.e., level of complexity, conflict and uncertainty) and three main actions (i.e., anticipate, learn and
adapt) that have been considered in the case study. These elements emphasize the need for bridging
organizations that are able to work cross-level and cross-scale. The article shows the suitability
of adaptive governance systems in urban regeneration projects, aiming to combine top-down and
bottom-up initiatives within a comprehensive strategy.
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1. Introduction

Cities around the world need to regenerate former productive areas no longer integrated within
the economic milieu. Old factories and obsolete infrastructures face the consequences derived from
economic and political changes, as well as new technological developments. However, these areas and
assets still have important economic and societal potential, especially when they are located in strategic
positions within the city [1]. Regenerating them may provide a concrete opportunity to promote and
foster economic growth and generate employment, or to increase the housing stock and improve
the quality of life of the citizens [2]. Urban regeneration aims at fostering a lasting improvement in
the economic, social, physical and environmental condition of an urban area that has undergone a
structural change [3]. The regeneration of districts and areas of the city implies not only a restoration
to a previous status but something beyond; it entails the creation of spaces more attractive, socially
inclusive and environmentally sustainable [4]. Boston, London, Manchester, Medellin and Montreal
have adopted the strategy of creating an innovation district as a course of action that combines the
regeneration of an area with the promotion of a knowledge-based economic activities. It offers a
solution to two main problems: underused or abandoned areas in the urban continuum and the lack of
available land for large projects within the urban area. These innovation districts are characterized
by the cooperation between the public and the private sectors as well as universities and research
institutes, working together to create synergies to stimulate economic growth and social cohesion [5].
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The 22@ Innovation District (hereinafter 22@) is the project that the city of Barcelona started to
implement in 2000 and it is still implementing and adapting in order to respond to the new context
and needs of the city. Barcelona has promoted the vision of becoming a “city of knowledge” [6]
(pp. 111–124) and the creation of the 22@ has been its main strategy. The experience of 22@ can
be analyzed through the lenses of the “smart city” discourse according to which cities may aim at
achieving sustainable development by harnessing new technologies. However, the idea of the smart
city should not be limited to technological aspects but also entail innovative governance approaches
able to steer urban development processes under uncertain conditions. On this basis a conceptual
connection can be established between the notion of smart city and the concept of adaptive governance.
The creation of an innovation district requires a strong and long-term commitment of all the key
stakeholders involved. The complexity of the strategy and the uncertainty towards the future implies a
certain degree of flexibility and adaptability in order to react to any possible shocks. There are internal
factors (e.g., change of actors, new organizational structures) and external factors (e.g., economic
crises, political shifts, new technologies) that inevitably change the context within the processes taking
place. As a result, the governance system that supports the creation of an innovation district has to
be able to adapt to changing circumstances. Against this background, the article aims to analyze
the evolution of 22@, including the complexity and uncertainty that characterized its development
during the period 2000–2018, and assesses how the economic, political and technological changes
were dealt with through the adoption of an adaptive governance model. The novelty of the article
lies in the use of the adaptive governance framework in order to analyze and explain the different
development phases of the innovation district 22@. Coordination across actors, cooperation between
stakeholders, leadership capacity and knowledge-based decision-making are all key dimensions of
adaptive governance and combined constitute a relevant conceptual framework that allows to shed
light on how an innovation district may be able to dynamically respond to change pressures brought
about by internal and external factors. Urban regeneration projects are characterized by a high degree
of uncertainty, conflict, and complexity, as they are usually developed within a long-term perspective
where situations of asymmetry of information and power among actors are frequent. The paper
argues that adaptive governance principles can offer solutions to the challenges inherent in urban
regeneration projects.

2. Innovation Districts, Adaptability, and Adaptive Governance

Innovation districts can be defined as compact mixed-use developments where public sector
institutions and private businesses cluster spatially with business incubators and accelerators [7].
The key characteristic of an innovation district is the complex interaction between business activities,
economic development, urban planning and innovation. It is important to highlight the urbanistic
feature beyond the economic aspects that tries to pursue a lasting environmental, social and
infrastructural impact [7]. Furthermore, innovation districts promote the proximity of workers,
companies, universities and research labs based on cooperation, collaboration and the success of
sharing ideas and creativity [8]. The concept of innovation district derives from the evolution of the
notion of industrial district first developed by Alfred Marshall in the 1920s [9] and the concept of
flexible specialization by [10]. The first ones were characterized by the importance of the location of
complementary industries for the generation of synergies within the city [11] (pp. 159–178), whereas
the second ones were mainly based outside of urban areas and had the objective of increasing the
commercialization of academic research [12]. There are different models of innovation districts
according to the main actor and the dynamics that generated its creation [7]. The first model is
the “Anchor plus”, where an extended area with mixed land use surrounds an anchor institution
with businesses and entrepreneurs involved in innovation activities. The main actor attracts and
promotes all the changes, using its financial or potential resources together with a convincing narrative.
The second one is the “Re-imagined urban areas”, with an industrial area transformed physically
and economically to promote innovation-based economic growth. The leading force in this model is
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the purpose of improving an area that has a high potential, either for its strategic position or for its
underused assets. The third model is the “Urbanized science parks”, the case of an isolated innovation
center that is urbanized by the addition of housing and new facilities, incrementing the densification
and the attractiveness of the area for investors. The fourth one is the “Organic generation”, when small
and medium companies locate in the same area and gradually create a network, which is acknowledged
at a later stage as an innovation district.

Innovation districts are characterized by five crucial elements that are relevant in the regeneration
of urban areas:

• The first element is the structure of the main actors implicated in the creation of innovation
districts: the public sector, private sector and universities constitute the so-called Triple Helix
approach [13]. This governance concept has evolved including the concepts of hybrid actors or
adding the users of innovation/citizens as the fourth element in a Quadruple Helix approach [14].

• The second element is the diversified function played by economic clusters, where private
companies concentrate and cooperate with research centers, stimulating positive synergies [5].

• The third element is related to the generation of economic development. In order to promote
innovation, it is of fundamental importance to invest in research and knowledge-based activities.
Based on the principle of flexible specialization [15] (pp. 15–27), this approach is characterized
by the role played by the labor force and technology as crucial assets able to adapt to ongoing
changes [16].

• The fourth element concerns the specific role played by technology. The technological sector in
innovation districts stimulates both knowledge creation and technology-based innovation. Living
Labs and Smart Cities are the embodiment of these dynamics.

• The fifth element is the role played by the so-called creative class in the development of innovation
districts. The attraction of talented workers is crucial for innovation districts and requires the
provision of a high standard of quality of life. Innovation districts need to balance the needs of
skilled workers and competitive companies [17,18].

Based on the above it can be argued that innovation districts are compact areas with mixed-used
land development and are characterized by close networking between public institutions, clusters
of technologically oriented businesses and a dynamic milieu of startups, business incubators and
accelerators. Innovation districts are unique because of their focus on economic development, urban
planning and technological innovation. As an urban development strategy, the creation of innovation
districts may address the multiple needs of urban regeneration, business creation and innovation
promotion. In order to thrive, innovation districts need to promote economic, physical and networking
assets and this can be better achieved through ad-hoc governance arrangements characterized by
flexibility and capacity to adapt to ongoing changes.

Adaptive governance is a concept that derives from the analysis of environmental and
socio-ecological systems. Based on the assumption that the external context is constantly changing
and knowledge is incomplete and unevenly distributed, adaptive governance allows decision-makers
and stakeholders to respond to institutional, social and environmental changes [19]. Although some
principles of adaptive governance have already been applied in studies related to large infrastructure
projects [20] (pp. 999–1018) and technology innovation [21] (pp. 1–5), the concept has never been
used to analyze the complex processes of urban regeneration. Following [21] (pp. 1–5), adaptive
governance can be defined as an approach suitable to analyze complex societal issues characterized by
a high degree of uncertainty and where multiple stakeholders have diverging interests and possibly
competing agendas.

The need for new governance approaches derives from the multi-level and multi-scale character
of societal, economic and environmental challenges [22]. The interactions considered by adaptive
governance approaches are both cross-level and cross-scale, where cross-level interactions refer to
interactions between levels belonging to the same scale (e.g., the national level, regional level and
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municipal level of government), whereas cross-level refers to interactions between different scales (e.g.,
the ecological and political scales). Bridging organizations play an important role in the reduction of
conflict, increasing the cooperation among different actors in situations of cross-scale and cross-level
interactions [23]. Closely related to adaptive governance is the notion of complex adaptive systems,
which can be defined as dynamic systems able to adapt and evolve within a changing context [24].
Three fundamental elements characterize complex adaptive systems: evolution, aggregate behavior
and anticipation. In order to evolve it is important to learn about the context and adapt to it [25].
This process highlights the importance of the knowledge of the context over time. In our case, it can
be simplified as the communication among actors and how the existing relationships change over
time. The aggregate behavior can be exemplified with the generation of positive externalities and
synergies due to the aggregation of interests and collaboration of actors. Complex adaptive system
theory provides insights on how this value is generated.

Adaptive governance systems are based on three interrelated and sequential courses of actions [21]
(pp. 1–5): anticipation, learning and adaptation. The order of actions suggests their practical
implementation, since anticipation implies actions to apply ex-ante and adaptation implies actions to
perform ex-post, while learning is a transversal process essential for the other two. A more empirical
approach has been used by [26] (pp. 174–184) in order to identify methodologies that can support the
implementation of successful adaptive governance processes and dynamics. These methodologies
comprise the following: collaboration across actors and scales; effective coordination between
stakeholders and levels; strengthening social capital; community empowerment and engagement;
capacity development; linking knowledge and decision-making through data collection and monitoring;
and promoting leadership.

The analysis makes use of the following theoretical framework (Figure 1) to analyze how the
interplay of external and internal factors in the political, economic and technological spheres, moderated
by flexibility and adaptability, which are key characteristics of an adaptive governance model, have
influenced the development of 22@. Political, economic and technological changes are considered
as the exogenous factors in the framework, and they have a combined effect on the development
process and dynamics of 22@. This effect manifests itself over different spheres including physical
integration, cluster generation, promotion of economic activities, housing and green areas as well as
smart infrastructure. The analysis explores how the adoption of an adaptive governance model in
22@ has influenced and shaped the way the innovation district has developed over the years also as a
reaction to the exogenous factors. As will be demonstrated, the ability of the district to deal with a
complex and changing context heavily depends upon specific adaptive governance structures and
particularly processes.
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Figure 1. Theoretical framework.

After the methodological section, the paper describes the 22@ regeneration model within the
context of the wider regeneration strategies adopted in Barcelona. It then analyses the impact of
political, economic and technological changes and how these have influenced the development of
22@ through the moderating effect of adaptive governance. The paper concludes with some general
reflections on the relationship between innovation districts and adaptive governance.
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3. Research Methodology

A single case study is used as the most appropriate research strategy in order to explain the
evolution of an urban regeneration process within its context and considering different variables.
The case study approach allows to better comprehend the complexity of a phenomenon and in particular
the complex relationships between different variables, actors and events [27]. Primary data were
collected mainly through semi-structured interviews with experts in different fields that were selected
through a purposive sample. A purposive sample approach was used in order to select key actors and
stakeholders that had been directly involved in the development of 22@ or that had carried out studies
on the area and process. This allowed to triangulate and validate the information derived from the
analysis of the relevant secondary sources reviewed. Overall, twenty interviews were carried out with
key informants comprising former mayors of Barcelona, public managers, academics and researchers,
and community representatives. The interviews followed a specific structure but also allowed flexibility
based on each interviewee’s role in the project, their knowledge and expertise. All interviews covered
three core areas in line with the external sectors analyzed (i.e., political, economic and technological)
as well as specific questions on adaptive processes. Detailed interview guidelines can be found in
Appendix A. Secondary data were collected from municipal reports and academic studies. The analysis
of the effect of the exogenous factors on the development path of 22@, moderated by the adoption
of an adaptive governance framework, has been derived from the combination and triangulation of
primary and secondary sources covering the period since the initial phases of the establishment of the
innovation district in Barcelona.

4. 22@ and the Barcelona Regeneration Model

22@ was initiated at the beginning of the 2000s by the city of Barcelona with the aim to regenerate
the eastern part of the city, creating a new centrality and urban continuum. The project was specifically
directed at regenerating part of the Poblenou district, a former industrial area that became obsolete due to
the transformation of the economic activity of the city. The goal of the project was to create an innovation
district able to generate economic activity and employment by focusing on the knowledge economy
and new technologies. The implementation of 22@ had specific objectives related to the transformation
of the physical, economic and social dimensions, such as physical integration, stimulation of economic
activity, clusters generation, promotion of the district image and branding, and new housing and
green areas development. Regarding the physical transformation, the main objective of the project
was to create a compact and flexible district with high density, modern infrastructure networks and
mixed uses. Given the limited land availability within the city boundaries, the achievement of high
density and the efficient use of available land resources was a necessary precondition (Figures 2 and 3).
Besides the conventional utilities (roads, water and electricity distribution and sewers), the district was
equipped with fiber optics, a connection to pneumatic waste and spaces for climate control systems.
These elements created the optimal conditions for the development of Urban Lab projects, which were
delimited areas allowing companies to test new technologies, later replicated in other areas of the city.
These initiatives can be considered as a clear attempt to promote technology-based innovations and
characterize the development of 22@ as a smart city district. The focus on networked infrastructure,
innovation and business-led urban development and regeneration are key elements of the smart
city discourse.

As per the economic transformation, the creation of clusters was the main strategy promoted
in order to generate synergies and attract different stakeholders from specific sectors. The clusters
strategy was crucial to promote a knowledge-based approach to economic development in the district,
with the public sector, private companies and universities as partners. Creating clusters meant not only
to integrate companies and activities based on a business rationale but also integrating these companies
and activities in the city transformation and relating them to the daily lives of the district. This strategy
started in 2004, once the physical transformation had been achieved and the municipal company
realized the importance of promoting the economic activity of the district by creating synergies among
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the new companies. The four original clusters were Media, ICT, Energy and Medical Technologies,
with the addition of the Design cluster due to the competitiveness of the city in this sector.

Urban Sci. 2020, 4, 16 6 of 18 

meant not only to integrate companies and activities based on a business rationale but also integrating 
these companies and activities in the city transformation and relating them to the daily lives of the 
district. This strategy started in 2004, once the physical transformation had been achieved and the 
municipal company realized the importance of promoting the economic activity of the district by 
creating synergies among the new companies. The four original clusters were Media, ICT, Energy 
and Medical Technologies, with the addition of the Design cluster due to the competitiveness of the 
city in this sector. 

The social transformation was based on the integration of this part of the city within the urban 
continuum by improving the public transport system, increasing the offer of social housing, obtaining 
employment opportunities for its residents (both qualified and non-qualified) and promoting the 
generation of business networks. The overall improvement of the quality of life of its residents is the 
main social transformation obtained through relevant physical and economic transformations. The 
idea to promote an innovation district in Barcelona originated from two concepts developed at the 
end of the 1990s regarding the future of Barcelona: City of Knowledge and Technological City. The 
first concept was promoted by Prof. Trullén and his studies about the importance of knowledge in 
the new economy [28] (p. 1985) and the consequent municipal strategy ״Barcelona, City of 
Knowledge ״ endorsed by the former mayor Joan Clos (Barceló 2007). The key idea was that new 
technologies had made information cheaper and more widely available. As a result, knowledge is the 
element that differentiates and generates additional value, increasing economic competitiveness and 
also social equity [28]. The second concept was put forward by Miquel Barceló (founder and future 
president of the municipal company 22 Arroba BCN SA) and Antoni Oliva (future secretary of 22@ 
Network Association), which argued that new technologies allowed industrial development 
initiatives to be part of the urban ecosystem of Barcelona. This was of course an industry that needed 
less space than the traditional one; it was environmentally friendly and only required good 
infrastructures and a close connection with the centers of information and knowledge.  

 

Figure 2. Satellite image of the 22@ district (source: Municipality of Barcelona). Figure 2. Satellite image of the 22@ district (source: Municipality of Barcelona).Urban Sci. 2020, 4, 16 7 of 18 

 

Figure 3. Development areas of the 22@ district (blue line: overall perimeter; red line: business and 
other non-residential areas) (source: Municipality of Barcelona). 

To better understand the role and significance of 22@ it is important to contextualize it into the 
wider regeneration strategies followed by the municipality of Barcelona since the 1980s. There are 
three main periods of regeneration initiatives in Barcelona [29]: 

• 1980–1986: Small scale regeneration approach focusing on public spaces such as squares, streets, 
and parks; 

• 1986–1992: Larger scale regeneration approach focused on the seafront, sports areas, district 
equipment and improvement of the road system in preparation for the 1992Olympic Games;  

• 1992–2004: Metropolitan scale regeneration approach based on large infrastructure 
developments and strategic areas. 

The Barcelona Model of urban regeneration is famous worldwide and has been crucial for the 
rebirth and renewal of the city and its city branding. This model has some specific characteristics that 
have defined the success of the regeneration projects undertaken over the past decades [29] (pp. 355–
369): 

• Use of major events; 

• Design of specific areas of the city; 

• Development of a relational and inclusive model of management; 

• Creation of autonomous public agencies; 

• Territorial decentralization; 

• Involvement of citizens in public decision-making. 

The 22@ presents most of these characteristics with some relevant exceptions: firstly, no major 
event led the transformation and, secondly, it was not characterized by citizen involvement. In fact, 
a strong need to regenerate the area by keeping its economic nature led the project and the 
regeneration was suggested by the need of competitiveness in attracting companies and investors. 
From an organizational point of view, two actors have played a very important role in the 
development of the Innovation District 22@ and in its capacity to adapt to external changes: the 

Figure 3. Development areas of the 22@ district (blue line: overall perimeter; red line: business and
other non-residential areas) (source: Municipality of Barcelona).

The social transformation was based on the integration of this part of the city within the urban
continuum by improving the public transport system, increasing the offer of social housing, obtaining
employment opportunities for its residents (both qualified and non-qualified) and promoting the
generation of business networks. The overall improvement of the quality of life of its residents is
the main social transformation obtained through relevant physical and economic transformations.
The idea to promote an innovation district in Barcelona originated from two concepts developed at the
end of the 1990s regarding the future of Barcelona: City of Knowledge and Technological City. The first
concept was promoted by Prof. Trullén and his studies about the importance of knowledge in the
new economy [28] (p. 1985) and the consequent municipal strategy “Barcelona, City of Knowledge”
endorsed by the former mayor Joan Clos (Barceló 2007). The key idea was that new technologies had
made information cheaper and more widely available. As a result, knowledge is the element that
differentiates and generates additional value, increasing economic competitiveness and also social
equity [28]. The second concept was put forward by Miquel Barceló (founder and future president
of the municipal company 22 Arroba BCN SA) and Antoni Oliva (future secretary of 22@ Network
Association), which argued that new technologies allowed industrial development initiatives to be
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part of the urban ecosystem of Barcelona. This was of course an industry that needed less space than
the traditional one; it was environmentally friendly and only required good infrastructures and a close
connection with the centers of information and knowledge.

To better understand the role and significance of 22@ it is important to contextualize it into the
wider regeneration strategies followed by the municipality of Barcelona since the 1980s. There are
three main periods of regeneration initiatives in Barcelona [29]:

• 1980–1986: Small scale regeneration approach focusing on public spaces such as squares, streets,
and parks;

• 1986–1992: Larger scale regeneration approach focused on the seafront, sports areas, district
equipment and improvement of the road system in preparation for the 1992Olympic Games;

• 1992–2004: Metropolitan scale regeneration approach based on large infrastructure developments
and strategic areas.

The Barcelona Model of urban regeneration is famous worldwide and has been crucial for the
rebirth and renewal of the city and its city branding. This model has some specific characteristics
that have defined the success of the regeneration projects undertaken over the past decades [29]
(pp. 355–369):

• Use of major events;
• Design of specific areas of the city;
• Development of a relational and inclusive model of management;
• Creation of autonomous public agencies;
• Territorial decentralization;
• Involvement of citizens in public decision-making.

The 22@ presents most of these characteristics with some relevant exceptions: firstly, no major
event led the transformation and, secondly, it was not characterized by citizen involvement. In fact, a
strong need to regenerate the area by keeping its economic nature led the project and the regeneration
was suggested by the need of competitiveness in attracting companies and investors. From an
organizational point of view, two actors have played a very important role in the development of
the Innovation District 22@ and in its capacity to adapt to external changes: the municipal company
22 Arroba BCN SA and the 22@ Network. The municipal company 22 Arroba BCN SA has been
instrumental in the development of the project. Among others, the company was responsible for the
following key functions and activities:

• Planning, promotion, design, construction and management of infrastructure projects, urban
services and public spaces;

• Economic promotion of the district at the national and international level;
• Support the establishment of new companies in the technological and communication sector.

The company was the pivotal reference point for the different aspects of the transformation.
It comprised three main departments (i.e., urban planning, management and infrastructures) and in
a second phase these were supplemented by economic promotion and marketing. This integrated
organizational arrangement promoted efficient and effective decision-making. This experience shows
the importance of an integrated approach to urban transformation, focusing on physical, economic and
social aspects, as well as the relevance of making use of a multidisciplinary team in charge of urban
planning and economic promotion. The company worked as a bridging organization between different
levels and actors, being an element of continuity within an ever-changing environment. The 22@
Network, established in 2004 by the president of the 22 Arroba BCN SA, Miquel Barceló, is a business
association whose members are the companies and institutions located in 22@. Its main remit is to
support the economic development of the district. It represents the voice of the business sector at the
district level and it was created to be a partner of the 22 Arroba BCN SA. After the dismantling of the
municipal company, 22@ Networks is considered as the successor, although with more limited powers.
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5. Results: 22@ and Adaptive Governance

This section describes how the project evolved to achieve its objectives through an adaptive
governance system against external factors that have influenced its development. Following the
concepts explained in the previous sections, the three main categories of actors justify the categorization
of factors selected: political factors (public sector/municipal company), economic factors (private
sector) and technological factors (universities and research centers, especially in clusters generation).
The main external factors identified that have influenced the implementation of the project are therefore
municipal elections (2006, July 2011, June 2015), the financial crisis and the role of public and private
investments that started in 2008 and the shift from “City of Knowledge” to “Smart City”. The high level
of adaptability of the project is a crucial element that can be found in the different aspects analyzed.

5.1. Political Changes

The change of mayor in Barcelona had the major political impact on the development of the project
due to the role of the City Council as project promoter as well as the fact that the municipal company 22
Arroba BCN SA was under public control. A change of mayor usually brought about a new vision and
strategy for the city and this also influenced the priorities and development directions of 22@. During
the period analyzed (2000–2018), Barcelona had four different mayors from three different parties:

• Clos (26 September 1997–8 September 2006), Socialists’ Party of Catalonia;
• Hereu (8 September 2006–2 July 2011), Socialists’ Party of Catalonia;
• Trias (2 July 2011–13 June 2015), Democratic Convergence of Catalonia;
• Colau (13 June 2015) Barcelona en Comú.

The Socialist party of Catalonia was well established in the City Council, governing the city of
Barcelona from 1979 until 2011 and leading the rebirth of the city until its maximum expression during
the Olympic Games in 1992 under the mayor Pasqual Maragall. The popularity of the Olympic Games
contributed to the high level of popularity of the party, creating a continuity that helped to develop a
vision and a strategy for the whole city. Political changes at the local level can be interpreted from
two different perspectives: on the one hand the idea that candidates from the municipality needed to
propose a new vision that could gather votes ahead of the city elections, and on the other hand, the
idea of mayors of continuity and mayors of discontinuity. The continuity between Mayor Clos and
Mayor Hereu was understandable since both came from the same party and Mayor Hereu worked
with Mayor Clos when he was the mayor of the city. The 22@ project was born and started being
implemented during the mandate of Mayor Clos, becoming his main legacy for the city. Once Mayor
Hereu took power, he believed in the project of 22@, reaping to some extent the results of Mayor Clos’
efforts with the maturity of the project.

After mayor Hereu, Xavier Trias became the new mayor of Barcelona in June 2011, the first mayor
from a different political party since 1979. Mayor Trias can be viewed as a mayor of continuity, due to
his strategy of applying the lessons learned from the 22@ experience to other development projects
within the city. However, he could also be regarded as a mayor of discontinuity, due to his vision
focused on a smart city, relegating 22@ to a secondary level of importance. During the first part of his
mandate, Barcelona was suffering the consequences of the economic crisis and he had to follow the
politics of austerity. Only in the second part of his mandate was he able to invest in the Smart city
strategy. The 22@ was connected with the smart city strategy due to its ability to attract companies
that were investing in smart technologies. The concept of “arrobizar” shows the continuity as well as
changes of the project due to political dynamics. The idea was to transfer the lessons learned from the
22@ experience to other urban areas in order to increase economic activity in every district of the city,
avoiding the concentration of all the activities in the 22@ area.

The election of Mayor Colau brought about an important discontinuity with the past local
government administrations in Barcelona. Her vision and related priorities focused on social inequalities
and the overall social aspects of city management, with a low priority given to increasing the city’s
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competitiveness on a global scale. In 2017 a new municipal body was created (22@ Coordination
Commission) in order to strengthen the relationship of the 22@ with the neighborhood, to increase
local participation and to revive the urban transformation of the area. In fact, during the same years
a participatory process called Re-think the 22@ was promoted, which aims to modify the strategy
of the 22@ considering the new needs and challenges of the city. The new strategy presented in
November 2018 is oriented towards sustainable and inclusive values, promoting more social housing
units, a collaborative economy, the protection of industrial heritage, a new infrastructure plan and a
modification of the zoning plan.

The aforementioned evolution of the district over 18 years has shown how the 22@ has adapted to
the change of political agendas. The development of 22@ followed different pathways, which were
influenced by variations in political priorities and development strategies at the city level. Moreover,
some adaptive governance methods have facilitated this evolution from a political point of view, mainly
the collaboration across actors, scales and levels promoted by bridging organizations with different
characteristics and purposes, as well as community empowerment and engagement in participatory
processes and consultations.

5.2. Economic Changes

The influence of economic factors in the development of the project have been relevant, also
taking into account the dependence on the private sector for the physical transformation of the area
and for stimulating economic activities. In particular, two important economic factors have affected the
development of the project: the macroeconomic situation at the beginning of 2000, including Spain’s
membership in the Eurozone; and the Spanish property bubble (2008–2014) and the financial crisis
(2008–2015). Considering these two events, the timing has been crucial as the project had sufficient
time to evolve and be more resilient to the impact of the crisis. The entire process of transformation
had a 20-year time frame, during which the arrival of new companies and the physical transformation
would take place simultaneously. The crisis changed this plan producing the following dynamics,
based on the requirements and capital of the private sector:

• Fewer companies were able to invest in new buildings;
• Many companies had to reduce the number of employees, reducing the need for new spaces;
• The overall economic uncertainty decreased investment plans;
• The lack of companies and investors influenced the overall development and level of urbanization

of the area.

From a business development point of view, the crisis reduced the number of companies that
moved into the district in comparison to previous years. Nevertheless, the district was able to attract
new companies albeit at a decreasing rate of growth: for instance, between 2007 and 2008, 400 companies
moved into the district, whereas between 2008 and 2009 there were only 61 new companies. It can be
concluded that the crisis indeed slowed down the evolution of the project drastically. The impact of
the crisis in the district was not as strong as in other sectors, especially due to the decision to attract
knowledge-based activities; indeed, preliminary studies of the project analyzed and quantified the
resistance of this sector in comparison to other sectors, concluding its higher resilience. The cluster
strategy also reinforced the adaptation of the regeneration project during the crisis, as is shown by the
creation of the design cluster. This cluster was created to reinforce the design tradition of Barcelona,
doubling the effect on the 22@ brand: on the one hand, the people who already knew the 22@ project
became aware of the strength of the design in Barcelona; and on the other hand, the 22@ project could
rely on a new cluster, highly integrated with the Media and ICT clusters.

Political actors tried to counterbalance the negative impact of the financial crisis by adopting
two different courses of actions, as exemplified by mayor Hereu and mayor Trias. The first in 2008
decided to invest public money in order to protect and stimulate the economic activity of the city,
whereas the second adopted a strategy based on austerity, not only because of the higher investments
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implemented by the mayor Hereu but also because austerity was the strategy adopted at the national
and European level. Another political decision, motivated by the financial crisis but also according
to some stakeholders by political reasons, was the dismantling of the municipal company 22 Arroba
BCN SA and the integration of its activities into their respective municipal departments. In addition
to the strategy to transfer the lessons of 22@ to the entire city, the central government demanded to
substantially reduce costs, which resulted in the dismantling of municipal companies that were created
under positive economic conditions.

The financial crisis was a stress test for the project as it allowed verifying if the transformation
process and the ideas behind the project were robust. From a financial point of view, the flexibility
was important, since it was a gradual process, which transformed the district according to the private
sector needs: when companies were growing, they needed additional space, and investment in new
buildings could take place. When there was no need, the transformation slowed down. Companies
were constantly moving to the district even during the crisis, since many constructions were built
during the positive economic situation, leaving office spaces vacant waiting for demand and creating
a stock of space for the coming years. Only in the middle of 2016 did this stock reached a low level,
making it necessary to build new offices in order to keep the price per m2 under control. According to
a sectoral study on the real estate market in the district, 50.6% of the land of the 22@ district is still
pending to be completely transformed. It is clear that transformation has been delayed, as the project
is a 20-years project and the financial crisis is one of the explanations for this delay [30]. Two points
prove this fact: by December 2010, 68.92% of the land was approved to be transformed, whereas in
December 2014, the percentage increased to 70.5% (+1.58 percentage points); regarding the 4600 social
housing units expected, 1520 were already built in 2010, which increased to 1600 in December 2014
(+80 units) [30].

From an adaptive governance perspective, the lack of leadership after the dismantling of the
municipal company slowed down the transformation process, but existence of a bridging organization
has been seen as necessary, as is shown by the creation of the 22@ Coordination Commission in
March 2017.

5.3. Technological Changes

The 22@ considers innovation as a key element of its entire system: finance, infrastructure, public
services, regeneration and economic promotion. Innovation includes the concept of research and
development, where companies and universities play an important role and have the capacity to create
new markets and therefore new jobs. Innovation is the link between the technological aspects and 22@
goals: these aspects have shown a limited power of influence in comparison with the political and
economic elements, mainly due to the public leadership of urban and economic regeneration projects,
directly related to the other external factors. There are two specific elements whose impact could not
be foreseen when the project was planned and that have completely changed the features of the district:
the rise of smartphones, apps and e-commerce and smart technology. In fact, both elements have
characterized the profile of the new companies and the strategy of the city in the last years.

The smartphones, the market and employment generated by the development of apps partially
supported the economic goals of the district in terms of employment and creation of companies.
Barcelona was already an attractive city for startups in general, where the agency of economic
development Barcelona Activa promoted startup incubators and supported the generation of companies
in the technology sector. The city council realized the importance of this sector, obtaining the GSMA
(Global System Mobile Association) Mobile World Congress in 2006 and becoming since 2011 and until
2023 the GSMA Mobile World Capital [31]. Regarding the smart city strategy, this was the main vision
and legacy of Mayor Trias in 2013, the new vision of making Barcelona a smart city acting as a reference.
This strategy was a metropolitan strategy born outside the 22@ strategy, but the infrastructures and
high-tech companies located in 22@ made 22@ the optimal place to develop the model.
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It was not possible to estimate the impact of these technologies on everyday life, but it was clear
that it was important to promote the research and create new markets, giving the private sector and
the market itself the optimal conditions to grow. A modern infrastructure system was crucial, which
made the 22@ the best place in the city to test new smart technology related to phones and sensors. The
Urban Lab (started in 2008) was the main project that connected technology and urban transformation.
According to the website of 22@ project, the Urban Lab was “a tool to facilitate the use of public
spaces in the city of Barcelona to carry out tests and pilot programs on products and services with an
urban impact, which are in the premarket stage and in line with the Barcelona City Council’s aims,
priorities, and lines of action” [32]. It was a win-win situation for the public and the private sector:
the private sector was allowed to test new technology cooperating with the city council, and every
tested solution that works could be implemented to improve the quality of life and to create a new
market and employment. With the promotion of a Smart City strategy through the entire city, the
Urban Lab project was developed up to a certain level, and therefore the impact of technology on the
transformation of the 22@ did not reach the magnitude of the impact of political and economic forces.
In fact, the idea of the municipality was to reduce the singularity of the project by bringing its strategy
to other districts of the city. This loss of priority also explains the lower impact of the technological
aspect of the evolution of the regeneration project, since the area of action was expanded to the entire
city. In terms of adaptive governance, the change of priorities from district to municipal shows how
the governance system of the project was scaled up to the entire city in order to distribute the economic
and innovative activity in the entire district.

A final aspect worth mentioning is the creation of the Center of Urban Innovation in a former
industrial factory in the northern part of the 22@. This center will partner together with Cisco for the
promotion of IoT (Internet of Things) and Smart City technologies. This public–private alliance will
allow developing a project that will contribute to the growth of the existing innovation ecosystem of
the city, stimulating startups, small and medium-sized businesses, involving citizens and universities
in decision-making regarding the improvement of the urban habitat [33]. The technological aspects of
the project regain importance in the development of the 22@ and although its impact is not comparable
to the other external forces analyzed, it is relevant from a strategic point of view.

6. Discussion

The adaptive governance approach [21] uses the concepts of scales and levels [26] to illustrate
how flexibility and interrelationships between different dimensions and components of the governance
system are able to deal with the complexity and uncertainty related to complex dynamical processes
such as urban regeneration. In the experience of 22@, it is possible to identify three different levels in a
hierarchical structure:

• District: the level closer to the regeneration process in the Poblenou neighborhood;
• Metropolitan: the level that encompasses all the districts of the city of Barcelona and seeks to

reconcile different priorities for the urban area as a whole;
• City network: the level that represents the economic global network of cities in which different

urban areas are connected and compete with each other.

The three levels influence the 22@ regeneration project since the metropolitan level determines the
priorities of the project in the context of the wider political agenda of the city of Barcelona and the city
network level can shift the focus from citizen-oriented strategies to development approaches that give
priority to competitiveness within a global context. The challenge for 22@ is therefore to reconcile the
demands originating at the different levels. By way of illustration, the integration of the 22@ priorities
within the metropolitan development strategy and with the wider smart city strategy sheds light on
the need to reconcile divergent priorities. The evolution of the innovation district over the years and
the pressures exercised by political, economic and technological factors have implied a shifting focus
regarding the three levels identified [20]. These dynamics are consistent with an adaptive governance
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model where patters, trajectories and lessons learned are continuously negotiated and adjusted across
sectors, issues and contexts [26].

The scales relevant to the analysis of the 22@ experience are related to the two dimensions of
regeneration and innovation:

• Physical scale: this scale includes all aspects related to real estate development, the infrastructure
system and industrial heritage preservation;

• Economic scale: this scale is based on the cluster strategy, generation of synergies, promotion of
economic activity, and the attraction of investors, businesses and employees;

• Social scale: this scale considers the impact of the transformation on the local community.

Innovation and knowledge scale: this scale regards the knowledge-based economy strategy, the
interaction between universities and businesses, the generation of startups, the creation of new products
and services and the opening up of new market opportunities. Examples of cross-scale interactions
are the integration of Urban Labs (economic and innovation) or the construction of social housing
(physical and social). However, there are also instances of tensions and conflicting priorities between
scales such as the needs to promote new economic activities and the related need for infrastructure
interventions versus the protection of the existing industrial heritage. The framing of scales is not easily
achieved and can be regarded as a strategic objective to be obtained through the so-called “politics of
scale”, which stresses that framing policy issues at different geographical and temporal levels involves
strategic upscaling and downscaling based on shifting priorities [34].

The cross-level and cross-scale interactions require the creation of bridging organizations [23].
Figure 4 shows the positioning of the municipal company 22 Arroba BCN SA as a bridging organization
in relation to the identified levels and scales. Since the establishment of 22 Arroba BCN SA there has
been a strong link between the metropolitan and district level, since the company was created with the
objective of operating in a specific district. The link has been reinforced at the in the initial phases of
the project, since the CEO of the 22 Arroba BCN SA was also the planning manager of the City Council
of Barcelona, ensuring an alignment between both levels.Urban Sci. 2020, 4, 16 13 of 18 
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The Barcelona regeneration model and the organizational structure of the 22@ are significant in
order to identify actions for adaptive governance systems. While anticipation does not suit urban
realities based on complex systems with actions, interests and consequences difficult to forecast, the
actions of learning and adaptations are easier to recognize. Learning is a feasible as well as necessary
action and is easy to implement, and the policies and strategies applied can be monitored, evaluated
and modified whenever needed. The 22@ project could not have been possible without the learning
process derived from the organization of the Olympic Games in 1992. Adaptation in the organizational
structure is explicit considering how it was possible to keep developing the project after the dismantling
of the municipal company 22 Arroba BCN SA. In fact, after it was dismantled, the 22@ Network was
responsible for some tasks regarding the economic development of the area until the new public
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institution (i.e., the 22@ Coordination Commission) was created in order to restore the public leadership
of the project.

7. Conclusions

Within the context of complex dynamics related to political, economic and technological changes,
the development trajectory of the 22@ innovation district has been characterized by a high level of
resilience and adaptability, which is typical of an adaptive governance approach. This can be explained
on the basis of the following processes, which have characterized the development of the innovation
district and have allowed it to continuously transform and respond to exogenous factors:

• Dynamic physical transformation according to investor availability;
• Modification of transformation dynamics (from investment and then clients to clients and then

investment);
• Sensibility to opportunities and actors available for potential projects;
• Integration of the project goals to the district reality (brownfield situation);
• Creation of new economic activities aligned with global trends and future developments;
• Inclusion of the city’s overall needs into the project at the district level;
• Effective coordination of stakeholders at different scales and levels;
• Selection of clusters according to existing city assets;
• Adaptation of project goals to different political agendas.

The interplay of all of these factors and elements has ensured the 22@ project’s successful
transformation over the years. This appears to be a key element of urban regeneration projects taking
place in complex environments characterized by continually changing external conditions. From a
political point of view, the agenda of each government adapted itself to the situation of the city and the
ongoing projects related to the strategic plan at the city level, but at the same time the strategic plan was
modified according to the political agendas of each government. The 22@ project has evolved following
some pre-established goals, which were adapted based on the local government’s vision, which in turn
was adapted in light of the existing assets and advantages of the city. This evolution can be considered
as a dynamic form of adaptability characterized by constant feedback mechanisms. An adaptive
system needs an adaptive governance as the governance systems needs to be able to deal effectively
and efficiently with all forms of flexibility, complexity and uncertainty. The 22@ project started within
the context of a positive macroeconomic situation (Spanish membership in the Eurozone) and was
able to achieve a certain level maturity once the situation worsened (financial, real estate and national
debt crisis). During the 2013–2014 period, Barcelona started to recover from the crisis, generating
employment and increasing real investments into strategic sectors and infrastructures. The lack of
investors and new constructions led to an increase in the value of residential and commercial properties,
thereby creating additional challenges for the development of the project. The technological aspects
have a less relevant impact on the dynamic evolution of 22@ compared to the political and economic
aspects, since they were not directly related to the management or the funding of the project. It should
also be emphasized that the development and evolution of 22@ benefited from its integration within
the smart city strategy of Barcelona. The Urban Lab experiment started in 22@ and was implemented
in other parts of the city, together with the Mobile World Congress and the consequent growth of the
apps market, which has consequently modified the businesses activities of the district.

All of these dynamics show the capacity of the 22@ innovation district to learn and adapt within a
context characterized by continuous change and uncertainty and, in particular, to combine different
sources of knowledge and expertise from actors and stakeholders as a key source of learning to adapt.
The concept of learning is an essential element of adaptive governance since it is important to analyze
and understand how the system works and how it can change before deciding on any adaptive
strategy. This learning process has to be nurtured by all actors and stakeholders involved even if,
as the experience of 22@ clearly shows, the role of a bridging organization can certainly facilitate it
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by acting as a mediating agency within a complex web of actors and stakeholders. Even if adaptive
governance calls for a high level of flexibility, a certain degree of steering is necessary to manage
change and uncertainty.

The article has illustrated the importance of adaptive governance not only as an analytical
framework that allows to interpret and shed light on urban regeneration processes, but also as a
normative framework which can guide and support local decision-makers in the management and
coordination of complex projects and urban transformations. This dual nature of adaptive governance
makes it a very relevant and flexible approach that can be applied in different contexts characterized
by a diversity of institutional and organizational settings. Even though the experience of 22@ is in
many respects unique, not least because of the particular socio-economic milieu in which it originated,
various lessons can be learned from it and these may be relevant to the development of innovation
districts in other urban areas. In particular, with reference to adaptive governance as an approach
to the steering of development processes in the context of dynamic uncertainty, it appears that the
relevance of “bridging organizations” cannot be underestimated. The key question becomes whether
these organizations should be actively nurtured and supported by public institutions or whether they
should be allowed to develop organically from the bottom up. Without generalizing, a mixed approach
seems to be preferable with support provided in the initial stages of development followed by an
increased degree of operational and strategic independence. Only in this way does it appear possible
to ensure the effective and efficient integration and coordination of the multiple dimensions that are
typical of highly dynamic innovation districts, which seek to combine physical, economic and social
urban development.
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Appendix A

Interviews Guidelines

1. Background

• What was your involvement in the project?
• In which period were you involved in the project?
• What is your general opinion about the project?
• Which factors were in your opinion instrumental in relation to the general project performance?

2. Political factors

• Over approximately 15 years of the project, there have been different mayors in Barcelona with
different ideas about the 22@ (Clos from 26 September 1997 to 8 September 2006, Hereu from 8
September 2006 to 2 July 2011, Trias from 2 July 2011 to 13 June 2015 and Colau from 13 June
2015). Broadly speaking, in your opinion which specific powers did each mayor have to influence
the development of the project? What was the level of involvement of each mayor? Could you
summarize the positions, that according to you, each mayor has taken in regards the project?

• What was the level of autonomy and power given to the municipal company 22 ARROBA BCN
S.A. by each mayor?

• The 22@ district has promoted the policy to facilitate the concentration of companies and research
centers. Is this still a priority? Has a similar approach been implemented in other areas of the
city? Who has driven such initiatives? Could you provide examples?
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• What is the specific position of 22@ within the “triangle of centralitat” (area of economic
development involving different city areas)?

• The project tries to regenerate and transform the area with a possible tension between the past
and the future. Which measures have been taken in different stages of development to safeguard
the historical heritage? How has a balance between innovation and regeneration been achieved?
How have conflicts been managed?

• The Barcelona model in the field of urban regeneration is characterized by a high level of citizen
participation. What role has been given to the inhabitants of the district in the decision-making
process? What relationship has been maintained with the ‘Associació de Veïns i Veïnes del
Poblenou’?

• Considering the different documents that form the 22@ Barcelona plan (Modification of the
Municipal General Plan (MPGM), Special Infrastructure Plan (PEI), Modification of the Special
Plan of Architectural Historic-Artistic Heritage sites of the city of Barcelona), which powers did
the city council have in each phase of the project to adapt these? What was the position of the city
council regarding these documents?

• The project has been characterized by a high level of flexibility. What have been the advantages
and disadvantages? Could you please provide concrete examples?

3. Economic factors

• How has the project been financed? Which funding sources have been used? What has been the
role of value capture financing?

• What has been the relationship between the public and private sectors in terms of financing the
project? How has the relationship evolved over the years? How has the real estate and financial
crisis affected the project? How did the project react to such crises? (e.g., alternative financing,
reduction of project activities)? Have there been other financial or macroeconomic factors that
have affected the development of the project?

• The international promotion of the neighborhood has managed to attract foreign businesses and
investors. Which strategies have been followed to attract international companies? How about
financial incentives also for local businesses?

• Considering startups and the technological incubators, how was their relationship with larger
businesses and with the academic sector?

• Has there been an explicit attempt to promote clusters? Has the attempt been successful? What
have the advantages and disadvantages of cluster creation been? Have the different clusters
generated synergies?

• What has the relationship of the project with the building sector and private developers been?
• Has the project been successful in generating local employment? Have local businesses and

universities played an active role in training provision to reduce local unemployment? Has the
project attracted foreign workers?

• What has the role of technological innovation in the district in terms of promotion of the smart
city discourse been?

4. Technological factors

• What has the effect of the ongoing technological innovations (e.g., big data, smartphones, sensors,
IoT, 3D printers) been on the development of the project? What role did the 22 ARROBA BCN SA
have in this process?

• Have the technological innovations changed the way of operating of the public sector involved
with the development of 22@? To what extent has the public sector in the district been a beneficiary
of technological innovations?
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• Technological advances and the principle of sustainability have driven research and the creation
of green infrastructure in the district. To what extent has this influenced the development of 22@,
for example in terms of renewable energy, pneumatic waste collection and environmental sensors?

• What has the role of cooperation between the public, private and academic sector been in term
of promotion of technological innovation in the district? What have the key facilitating and
constraining factors been?

5. Adaptive processes

• The company 22 ARROBA BCN SA has functioned as a “bridging organization” in the development
of the project. Could you explain how the company reacted to the changes that have been
mentioned above?

• During the adaptive process it is important to learn and, if needed, change the course of action.
How did the company 22 ARROBA BCN SA achieve this? How did the company relate to all
local stakeholders and decision-makers? How did the company mange conflicts and overcome
stumbling blocks?

• Flexibility has been a key characteristic of the urban restructuring of 22@ (dynamic management
of the territory, open time frames). What other elements have characterized the flexibility of 22@?
What have the positive and negative aspects of this approach been? What have the lessons learned
been? To what extent can these by applied to different contexts?

• The company 22 ARROBA BCN SA has streamlined the process of decision-making thorough
autonomous powers and responsibilities. Has this happened to the detriment of accountability
and transparency?

• Adaptive processes may benefit from making use of local knowledge. Has this happened during
the different phases of development? Which relationships were established between the company
22 ARROBA BCN SA and organized and non-organized citizens? To what extent have they
improved the adaptive capacity of the development process?
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