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Abstract
The paper presents the analysis of aims, theories and practices in city planning and in the use of web-based technologies under the light of the three
key dimensions constituting the pillars of Urban Informatics: people, city
and technology. The analysis had been developed focusing first on the misalignments between current web-based technologies and city planning, then
moving to the identification of their convergences. Building on this analysis,
the paper outlines three future directions to rethink the integration of digital
technologies in the planning practice, by enhancing also the contribution
that city planning theories and practices can offer to the design of future
web-based technologies working as planning support systems to manage the
production and use of city data, the orchestration of local activities, and the
integration of global plans with distributed urban initiatives.
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1. Introduction
Digital technologies are nowadays loaded by the weight of the highest expectations concerning the growth of cities, as well as their sustainability and
the improvement of their resilience toward social challenges associated to
the demographic transformation, environmental challenges associated to climate change, and economic challenge associated to the closer interdependence between local and global phenomena. Indeed, digital technologies have
the potential of deeply transforming the governance of urban transformations, and support a comprehensive planning and management of city activities across a multitude of processes at multiple scales. However, digital
technologies are not yet driving these radical changes in the way cities are
planned, managed and governed.
To this regard, it is essential to clarify the distinction between smart city
technologies and web-based technologies when we refer to digital technologies for cities. Smart city technologies remain primarily focused on monitoring the urban fabric [Neirotti et al. 2014] by exploiting the potentialities
of Internet of Things devices, big data processing systems and artificial intelligence support in navigating the ever-expanding data landscape. Smart
City technologies are focused on energy, mobility and environmental issues,
instead than addressing the smart city dimensions of people and communities, local governance, well-being and economic development [Nam &
Pardo 2011] that are more critical because they require systemic transformations of institutions, operational models, responsibilities for public and
private bodies. This self-confinement of smart city technologies in the only
operational spaces that do not necessarily require to deal with social change
challenges is one of the causes of their marginality in city life. On the other
hand, web-based technologies (e.g. sharing platforms and social networking
sites) are having a profound impact on the way people live the city [Aurigi
2016], organise their own activities and made individual decisions. Webbased technologies, differently from information systems centred on data
processing, retrieval and visualisation, are technologies meant to connect
people through information exchange, enable people to learn, activate relationships, collectively build shared meaning of events, processes, places and
rapidly transform them as the initial setting evolve. Nevertheless, webbased technologies are not central in the smart city technology market, and
it is also true that their potentialities in terms of versatility, flexibility, pervasiveness and accessibility are deeply underexploited to implement the
new people-centred smart city visions [Concilio & Rizzo 2016, Lara et
al.2016, Schaffer et al. 2011].

Interestingly, the dichotomy between smart city technologies and webbased technologies reflects some persistent differences between urban planning and city planning, respectively conceived as “design-oriented physical
planning” and “policy-oriented socioeconomic planning” [Gleye 2015]. In
other words, while urban planning is historically linked to the management
of the material aspects of the urban development, city planning looks at the
improvement of community life, public participation, decision-making processes and placemaking as result of social-cultural identities contextualised
in the city environment. With the emerging relevance of bottom-up initiatives to trigger urban regeneration processes [Batty 2012], tactical urbanism
practices [Silva 2016] and collaborative governance paradigms reframing
the City and public spaces as commons [Healey 2000, Foster & Iaione
2015], the distinction between urban and city planning is increasingly fading
because the co-design and co-management of liveable spaces is now widely
recognized as one of the factors for creating local development. As consequence, the new horizon of planning is slowly shifting toward a more holistic approaches in which the traditional land use management strategies (traditionally taken as proxy for managing urban social processes [Healey
2000]) and regulatory plans are integrated into more complex and diversified sets of policy tools and solutions to support social innovation programs.
Nowadays, information technologies applied to the domain of planning,
and in particular smart city technologies, are still oriented to support the
goals of urban planning without providing adequate solutions to face the
new challenges of an integrated city planning [Healey 2006]. On the contrary, web-based technologies, already widely experimented in a variety of
city planning approaches, proved their effectiveness on supporting the active engagement of people [Hanzl 2007, Evans-Cowley & Hollander 2010],
but still requires a profound reframing for overcoming the limitations of the
focus on individuals to permanently infrastructure collective actions, multiactors dynamics and distributed urban and social change processes. Urban
Informatics is the research field in which new solutions to reframe webbased technologies for city planning can be developed.
Urban informatics, differently from Urban Computing, has the broader
scope of rethinking the urban experience through the support or mediation
of technology [Foth & Choi 2011], and to study the context, define new
potential solutions and intervene to sustain technology-driven changes.
While the terms Urban Computing and Urban Informatics are often used
interchangeably, there are fundamental differences in their goals and orientations, as well as on the technological solutions developed relying on them.
Indeed, Urban Computing, like every other sub-domain of computing disciplines, is primarily aimed to extract, organise, elaborate data related to the

urban fabric or produced within systems acting as a proxy for urban social
dynamics such as online social networks [Zheng et al. 2014]. The means to
achieve these goals rely on computational methods based on the definition
of appropriate algorithms to operationalise and make more efficient or effective the data elaboration for specific purposes and applications. On the
contrary, in Urban Informatics, the approach to the development of technological solutions for cities is based on framing the problem to be addressed
as a socio-technical problem based on the three pillars of places, people, and
technology [Foth 2008].
It is important to highlight that urban computing can inform the definition
of future planning support systems focused on urban management issues and
serving urban planning purposes. However, the close connection between
urban informatics and city planning rely on the priority accorded in both
domains to people, their goals, their activities, their values-systems, their
experiences, in urban contexts and can inform not only the definition of new
technologies but also of new planning practices to be supported by technology.
Against this background, this work is aimed to explore how to align city
planning goals and potentialities of web-based technologies under the light
of the urban informatics scope. The alignment of these three elements is
grounded on their shared focus on people, the city as the context of people’s
actions, and technology as a medium for people’s action in the city.
In this paper, the relationship between city planning and web-based technologies is analysed and discussed taking into account the three axes defined
by:
• aims driving planning and technology developments
• theories and methods informing their definition
• practices instantiating principles and goals into specific outputs.
The three other dimensions of city, people and technology characterising
the domain of urban informatics are used as orthogonal axes structuring the
relations between instances, theories and practices in city planning and webbased technologies.
The analysis had been developed focusing first on the misalignments between current web-based technologies and city planning, then moving to the
identification of their convergences across instances, theories and practices.
Building on this analysis, the paper outlines three future directions to rethink
the integration of digital technologies in the planning practice, by enhancing
the contribution that city planning theories and practices can offer to design
future technologies.

Accordingly to this analytic and constructive process, the rest of the paper
is organised in three parts, respectively covering the analysis of the misalignments (section 2), convergences (section 3) and future directions to
make web-based technologies support systems for the governance of urban
transformations.
2. Misalignments
The main limitations of current web-based technologies preventing effective
support to city planning actions are linked to the profound difference between the specificity of each urban context and the generality of the digital
environments defined by existing tools. The dichotomy specific/general is
indeed also reflected toward the development of technology-driven replicable solutions (virtually applicable everywhere) and the more contingent use
of technology in city activities, assessed case by case accordingly to their
intended goals and local constraints. The misalignments between web-based
technologies and city planning resulting from these dichotomies are
grounded on different aims associated with the use of technology in urban
context, different theoretical assumptions and lead to irreconcilable or parallel practices, see Table 1.
Table 1. Synoptic view of misalignments between web-based technologies and city
planning

Technology is often publicly represented as “fixer” of urban issues and
complex problems under a tech-solutionism paradigm [Morozov 2013],
even though the aim of web-based technologies in urban actions is more
pragmatically framed only as instrumental in enabling the communication
among the different actors involved in a public arena that can potentially
amplify the impact of their voices [Scholz 2008]. In this sense, while technology is developed to address and overcome problems directly, city actors
are not expecting to rely on technology to refactor their own roles and activities to find solutions to local problems.
The theoretical foundations of this different framing of technology by its
providers and the intended users are based on two opposite visions of local
engagement and deeply affects the related practices. On one side, the principles of the networked individualism support the idea that single users act
individually driven by their own purposes and needs, but potentially achieving goals relevant at social level through technology [Wittel 2001] because
of the intrinsic capabilities associated to the Web. On the other side, city
planning initiatives find their basis in the theories on the civic engagement
as a collective process aimed to increase the social capital at the community
level and based on volunteerism [Pattie et al. 2003]. As a result, web-based
technologies are still intentionally designed to support individual decisions,
both for personal or public purposes such as choosing a restaurant or voting
in digital assemblies, while their use into the public sphere of cities is intended to support collective practices by working as common tools for cooperating, learning and participating [Bødker 2015].
Shifting the focus from the role of technology in itself to people, empowering them seems to be the aim of both web-based technologies and city
planning actions. The empowerment can be direct toward improving the capacity to act of individuals and groups (power-to) or to renegotiate the relations between multiple actors (power-over) [Schneider et al. 2018]. However, the design of technologies, web tools included, privileges forms of
psychological empowerment based on access to information, tools or new
experiences that can improve individuals perceptions, knowledge or activities [Schneider et al. 2018, Zimmerman 1995]. On the contrary, city planning actions are often oriented to support forms of social and political empowerments of local communities, groups or stakeholders over other groups
or local authorities, institutions, norms defining a specific status quo [Friedmann 1992, Rocha 1997]. The empowerment is achieved in this case by setting participatory decision-making processes and structuring collective actions.
The psychological and socio-political framing of the intended outcomes
associated with the use of web-based technologies or the participation in city

planning actions find their basis respectively in behavioural theories and urban governance theories. Indeed, behavioural sciences (often associated
with cognitive sciences) are constitutive of the leading research fields and
practices domains concerning the design and development of digital technologies, such as Information Systems [Hevner & Chatterjee 2010], HumanComputer Interaction [Rogers 2012], Computer-Supported Cooperative
Work [Schmidt & Bannon 2013]. Differently, planning theories historically
rely on a plurality of philosophical and political standpoints informing the
construction of interpretative frameworks for the urban realities as shaped
by institutions, organisations, and structured forces [Friedmann 1987, Innes
& Booher 2010]. Recently, the stakeholder theory provided the basis also
for a new conceptualisation extending previous theories on Urban Governance models taking into account also the fluidity of city relationships [Andersen & Nielsen 2009, Schragger & Schragger 2016].
The adoption of the theoretical lens focused on the psychological aspects
of individuals for digital technologies and relational dynamics in planning
determine two completely different representation of people acting through
the web or operating in the city. On one side, technology users are decontextualized respect to their operative environment [Lamb & Kling 2003] and
have assigned roles and identities existing only in the virtual environment
of web applications, while on the other side each individual is considered as
embed in a dense set of networks in which they operate as part of groups,
communities, organisations and classes of stakeholders [Castells & Cardoso
2006]. These two different representations deepen the gap between the individual practices supported by technologies and the collective actions and
decisions constituting the core of city planning practices.
As regarding the underlying vision of the city supported by web-based
technologies and city planning, the analysis of current misalignments highlighted how they focus on two opposite directions: from the city to people
in the first case, from people to the city in the second case. In other words,
the city in web-technologies is often framed as a set of commodities, services, resources providing users what they need or want to know, while in
city planning is the object of people’s actions. Indeed, as the aim of webbased technologies is often to monitor the urban fabric (e.g. for traffic, pollution, consumptions) or the services supply (e.g. reservations, delivery, administrative tools) [Kitchin 2014], the one of city planning is to enhance the
potentialities of specific context by leveraging on punctual or systemic urban transformations.
Consistently with these aims, the emerging model for urban information
technologies is the Cognitive City, a city enabled by technology in com-

municating with humans, self-monitoring its functioning, learning, and continuously improving the efficiency of resource management [Portmann &
Finger 2016]. In parallel, other models framing the city as an ecosystem or
a dual-complexity system in which the complexity of the multitude of interrelated urban systems and components is exponentially increased by the uncertainty associated with people’s actions in the city [Portugali 2011] reflects the inseparability of the physical system of the city from the social and
functional ones that distinguish planning visions of the city.
Analogously, the representation of city activities in web-technologies is
deeply fragmented and the support to practices is boxed within thematic silos corresponding to the narrow goals of each application (e.g. parking app,
shopping app, online guides) or to a specific component of the physical system of the city (e.g. streets, museums, parks). This fragmentation contrasts
with the interdependence of urban activities and the intersectionality of city
practices in which a plurality of local actors, functions, spaces are involved
in implementing the desired transformations.
The misalignments analysed in this section can be summarised in the distance between web-based technologies aimed to fix urban problems, but focusing on users as individuals even though actions in the city are shaped by
multi-level social structures, and planning practices relying on a comprehensive relational vision of the city, but limiting the use of web-based technologies to communication purposes because of the underestimation or under-exploitation of their capabilities for structuring local actions.
3. Convergences
Despite the misalignments indicated in the previous section, new emerging
trends in research and design of web-based technologies and the definition
of new paradigms for planning theories and practices highlight the touchpoints between these two domains. Indeed, there is an overall convergence
on recognising the complexity of intervening in urban contexts through technology and local transformation and on the ambition of reconstructing the
overall picture of city dynamics for informing better choices, decisions, actions. The effort in the development of future web-based technologies is oriented toward the integration of tools through their modularity and interoperability [Schaffers et al. 2011], and the harmonization of the provided
digital services within systemic visions taking into account the social impact
of Web solutions into the real world [Hendler et al. 2008]. At the same time,
there is a growing attention in the planning domain to understand and experiment the use of technology as a support for managing the complexity

and the ever-increasing flow of information generated in cities [Kominos et
al. 2013, Psyllidis et al. 2015, Riggs & Gordon 2017].
Table 2. Synoptic view of convergences between future web-based technologies
and emerging city planning orientations

Analysing the underlying aims of these efforts to outline the future of webbased technologies and city planning practices accordingly to the three dimensions of technology, people, and city, the essential convergences reflect:
• the goal of fostering social, institutional, economic, cultural, environmental change by instantiating new visions through pilots projects and
working prototypes of avant-garde technologies
• the purpose of generating new opportunities for people by enabling not
only the exchange of information, but also the activation of new connections, services, jobs, investments, initiatives
• the ambition of improving the quality of life in cities at the individual and
collective level, overcoming the vision of urban contexts as an aggregation of problems to enhance their role of being places for innovation, see
Table 2.
The main theories supporting these aims frame the processes to implement the necessary steps as collective, distributed and cooperatives processes. As regarding the development of web-based technologies, the old

paradigm of a closed, centralised, stable and sequential software development process aimed to produce a finished product [Balaji & Murugaiyan
2012] had been largely marginalised by agile and lean methods, oriented to
advance the definition of solutions through an iterative and incremental development cycles involving the intended end-users to cooperate in the progressive refinements of software requirements, technology scope and expected applications [Beck et al. 2001, Dingsøyr et al. 2012]. As the same
time, the influence of the Open Source movement emphasized the potential
outcomes of the coordination and cooperation in developing new web-based
solutions alternative to the mainstream commercial ones, but also more
adaptive and resilient and therefore competitive from the perspective of
technology companies [Bonaccorsi & Rossi 2003, Carillo & Okoli 2008,
Söderberg 2015]. Similarly, the theories associated to a top-down planning
of cities are slowly losing ground compared to more open visions of planning pointing toward intensive participation processes of the local actors to
the prioritization and implementation of city development goals, both following the ideals of the collaborative planning or the modelling of the city
as agonistic space [Gunder et al. 2018]. At lower scale, the management of
community resources and public spaces is invested by the influencing ideas
and initiatives associated to the principles of the “commoning” as a path to
share responsibilities and benefits in the cooperative implementation of urban transformations [Borch & Kornberger 2015, Foster & Iaione 2015].
The support of theories centred on the importance of coordinating collective efforts to foster the desired changes also informed new practices, revolutionising the way technology and local actions are implemented, and also
their scope. Indeed, values-first approaches in software development [Ferrario et al. 2016] and critical practices calling technology designer to be
aware of the implications of their design choices [Dourish et al. 2004] are
highlighting the clear connection between values and identities socially established and their representation mediated by digital technologies. At the
same time, issues related to the construction of collective memories, shared
values and local identities in urban actions are increasing becoming a strategy to achieve more practical goals, such as urban regeneration or support
to community vulnerabilities or economic development [Neill 2003]. In
these processes, the use of web-based technologies, while limited, proved to
outline new operational spaces for reshaping the practices of participation
in urban transformations [Hanzl 2007, Evans-Cowley & Hollander 2010,
Falco & Kleinhans 2018].
The centrality of values and identities in emerging web-based technologies and city planning initiatives is also linked to the practices of humancentred design [Maguire 2001] and community-driven projects converging

in the domain of Urban Informatics to build new solutions based on the
needs of the prospective users of technology in their context of action [Foth
2008]. In addition, the growing attention to diversity supported by critical
theories such as feminism or postcolonialism [Bardzell & Bardzell 2011,
Irani et al. 2010], as well as the policies and standards to improve the accessibility of digital services [Kelly et al. 2009], significantly expanded the previous reductive and universalistic conceptions of what users’ needs are. At
a higher level, looking at the relationship among city stakeholders, new
models support a pluralistic representation of local dynamics as open and
fluid processes to balance the diverse goals and needs of governments, public agencies, business sectors, and civil society organisations [Calzada
2016]. This pluralistic representation is the prerequisite for a radical shift in
the use of technology in the city from being the mediator between public
administration and citizens to become a shared space for the negotiation and
redefinition of local instances among multiple actors.
The plurality of needs, instances, goals of people in the city, as well as
the variety of the urban activities in which they are involved, can be modelled in technology design by relying on the theoretical framework and operational protocols of User Experience and Interaction Design research
[Preece et al. 2015]. They are characterised by expanding the study of technology to its context of use, the applicative scenarios, the various types of
users, their goals and expectations by focusing on the interactions among all
these elements and on the interaction between user and technology. Building on those frameworks within the domain of city technologies, the goal of
design practices appears to be oriented to fluidify the experience of urban
spaces and services, making easier to overcome practical constraints and
contingencies. A similar focus on the interactions between systems and city
components is envisioned by planning theories looking at the city as a multiplex entity in which space and time relations act as cohesive for a multitude
of interdependent and distributed functional and social components. The
multiplex city model calls for relational planning practices based on the definition of evolutive governance forms to connect urban realities [Healey
2000].
The convergences between future web-based technologies and emerging
city planning orientations can be summarised in a common focus on:
• collective processes and identities
• a comprehensive understanding of people’ needs open to the plurality and
diversity of individuals and communities
• designing or establishing connections among and across different systems
putting in the foreground relations and experiences in their context.

4. Future Directions
Looking at possible strategies to overcome the misalignments and building
on the convergences analysed in the previous sections, here we present three
new visions for aligning the development of web-based technologies and
city planning [see table 3]. These three visions are instantiated by the conceptual models of the City Data Plan, City Mirror and Fluid Planning.
Table 3. Synoptic view of the aims of the proposed models

The City Data Plan is a planning instrument aimed to manage the production and use of city data.
The City Mirror is a technology framework to orient the design of webbased technologies toward the compliance of the virtual environment with
the complex social, functional and physical environment of city activities.
The fluid planning is a structured process aimed to connect global plans
and local plans for city development [Portugali 2011].
The three models outline a sequence of progressive steps to define a common action space for web technologies and planning under the light of Urban Informatics research, see Table 4.

Table 4. Three steps of refocusing, reframing and reforming web-based technologies and city planning practices.

The first step, instantiated by the model of the City Data Plan, relies on
existing planning practices and existing technologies. Although, the goal of
this step is refocusing the object of planning from the elaboration of spatial
and sectoral plans to the management of the production and use of city data,
by adopting strategies, theories and objectives not too different from those
used for land use plans and oriented to manage urban resources in the public
interest to pilot the city development. In this step, city planning is called to
establish a governance framework and collective goals for the use of webbased technologies fostering the production and exchange of city data.
The second step, instantiated by the model of the City Mirror, stresses the
potentialities of web-based technologies in terms of accessibility, versatility,
flexibility and pervasiveness. The goal of this step is reframing the forms of
support provided by web-based technologies from individuals to groups, organisations and communities operating in the city. This step can be achieved
by strategically using the inputs of urban theories to restructure the users'
models and the city model to adhere at the reality of existing urban practices
and inform the action patterns enabled by technology in multi-actors settings.
The third step, instantiated by the model of the Fluid Planning, projects
the capabilities of new web-based technologies mirroring city dynamics toward new planning practices in a joint restructuring process of both the
scope of technology and city planning. In other words, a process aimed to
define new planning practices based on the possibility to capture, represent,
and integrate the different aspects and specificities of city activities and harmonising the planning capacities and agencies of all the stakeholders involved in urban transformations.

The incremental achievement of these three steps, refocusing, reframing
and restructuring, provides the necessary conditions to translate into operational terms the new planning theories based on complexity, openness of
processes and looking beyond spatial planning [Gunder et al. 2018].
5. Conclusions
This paper presented the analysis of instances, theories and practices in
city planning and in the use of web-based technologies. The analysis had
been performed by structuring a framework based on the three axes of people, city and technologies that constitute the pillars of Urban Informatics.
The contribution of this paper to the research on the advances in city planning and urban informatics is two-fold. By building on the misalignments
and convergences highlighted in the analysis, this work envisions three future directions to address the challenges of governing urban transformations
by effectively reframing the application and scope of both city planning
principles and web-based technologies. Moreover, the paper outlines how
these future directions could be implemented taking into account the current
status of urban practices and digital technologies, but also the innovation
paths driven by people-centred smart city visions and new orientations in
planning.
The significance of the visions based on the concepts of City Data Plan,
City Mirror and Continuous Planning rely on the definition of a common
action space for urban researchers and computer scientist to activate synergic relationship between the two domains and fill the gaps between technological advances and planning practices through joint operative scenarios.
The role of these three concepts is also to support the design of future planning support systems addressing:
• the governance of data productions and use in urban contexts in a systemic way and by keeping the aim of the public interest that distinguished
planning practice
• the knowledge discovery as one of the steps in the processes of organising
coordinative, cooperative and collaborative practices at the urban level
• the enlargement of the subjects actively engaged in planning urban transformations (tangible or intangible, permanent or temporary) to all the city
stakeholders operating in the city and impacting through their action on
the quality of urban spaces.
Future works will analyse the contextualization of the City Data Plan into
the planning systems of different countries as regulatory or policy tool and
its technological implementation. As regarding the City Mirror, on-going
empirical studies and prototyping experiments will help in defining the

boundaries for the design of such technologies taking into account the complex interdependence between multi-level social structures, city activities
and forms of support that technology can provide. The testing of City Mirrors technologies in real working environments will allow to further details
the vision of the Continuous Planning in different applicative domains
where the integration between global plans and local plans is crucial to address city challenges.
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