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Abstract

This policy brief examines the indicators for the development of a Smart Cities Plan and presents a new model (MODIS)
for its implementation covering transport and mobility, urban planning, governance, information and communication
technology, quality of life, creative economy and environment. The model comprises 20 indicators and 74 sub-indicators
and can be applied comparatively between cities in different chronological periods and analytical categories.

Smart Cities concept

According to World Development Indicators (WDI),
issued by the World Bank, the proportion of the urban
population reached 53.857% in 2015 and this number
was expected to reach 60% by 2030. It has been
suggested that this number would increase significantly
in developing countries such as China. However, it is
widely appreciated that rapid urbanization has
generated many problems, such as lack of energy,
environmental pollution, traffic congestion, social
inequality, unavailability or shortage of public service
and loss of land. These problems cause cities to become
disorderly and disorganized, hindering their
sustainable growth (SHEN et al, 2018).

The idea of a smart city is a motivator for the
development of policies that contribute to a better
society and, consequently, to improving the quality of
life of citizens. It can be emphasized that the basis of a
smart city is the combination of human capital, social
capital and an information communication technology
infrastructure, in order to generate economic
development, improve the well-being and quality of life
for its citizens (GUIMARAES et al, 2020).

The implementation of a Smart Cities plan has two
different perspectives: one as an objective for urban
development projects while the other is concerned with
the support of specific development policies. In the
current context, the smart city concept has taken this
endogenous model to another dimension: one that is
based on the knowledge economy and using the
integration of information and communications
technologies as the main instrument for economic
growth (BARBA-SANCHEZ et al, 2019).

Smart Cities is not a strictly defined concept (SOLANAS
etal, 2014), but is a term commonly used to refer to the
convergence of technology and city (YIGITCANLAR et

al, 2018). Although it is often confused with other
similar but more specific terms such as information
cities’ or ‘virtual cities’, Smart Cities aims to cover all of
these whilst including that most important and often
missing component, the people who live within them
(ALBINO et al, 2015).

Smart cities are built on complex and intelligent
frameworks of ubiquitous digital networks, connecting
citizens, governments, and objects that simultaneously
send and receive data. Generally, smart city proposals
comprise four main attributes: sustainability, quality of
life, urbanization and intelligence, with some sub-
attributes of these being more closely related than
others (SILVIA; Khan; HAN, 2018).

Smart City models

Modeling the complex implementation of a smart city
plan is challenging and there are several components
that vary at different levels from one model to another
according to their focus (MOHANTY et al, 2016). These
components constitute several domains of the city
where the meaning of the label ‘Smart’ has different
connotations in each (OSMAN, 2019). Today,
conurbations and districts large and small are
proposing Smart City models, as the way to develop an
interconnected, attractive, safe, comfortable and
sustainable community (LAZAROIU; ROSCIA, 2012). A
brief survey of ten such city models reveals the
conceptual aspects between sustainable cities and
smart cities and the indicators and strategies for
implementing proposals for them. These models and
their respective attributes are summarized in Table 1.

Smart Cities models have at their core the integration
between the municipal management areas and
information technology, this being a fundamental pillar
for the economic, social and environmentally
sustainable growth that are essential foundations
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Table 1. Summary incidence of categories in international models for Smart Cities
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permeating them. The participation of the population in
the development of the city is recurrent as is the
accessibility to information. Cited often, all of them lead
to decreased economic inequality and orderly urban
growth

MODIS - A new Smart City paradigm

Smart Cities can be seen as cloud-based entities that
receive, manage and analyze data transforming it into
intelligence that, ultimately, helps to improve the way
we live, travel and work. They are in fact cities based on
silicon technology or, in short, they are ‘Silicon Islands’
where a complex network of interconnected sensors,
devices, and software collect and analyze mass
quantities of data from a wide variety of industries, from
urban planning to the collection and disposal of waste.

Our overview has led us to develop a new model for
planning and implementing Smart Cities using practical
performance indicators for a metropolitan capital that
covers not only technological aspects, but also a wide
range of components directly related to the
management of a city. Using the idea of a Silicon Island
Model, MODIS adopts an analytical approach based on
an active local innovation system permeated by
initiatives such as meetups and hackathons, incubation
and acceleration of startups, angel investment, venture
capital funds and actions promoting a high density of
startups per inhabitant. MODIS encompasses the
attributes of Smart City fit for purpose in a modern
society today.

MODIS is more easily visualized as a circle of categories
(Figure 1) that were identified as having the highest
incidence of importance in the models analyzed the
survey. Additional, indicators and sub indicators were
also selected, analyzed individually and those that best
contributed to the analysis of a Smart City plan were
selected and validated from the literature. Table 2
presents the structure of MODIS which can be thought
of as a map depicting the locations for the collection of
data from the sub-indicators and indicators in the
various principal component axes. It is then possible to
evaluate of the quality of municipal services by
stratifying from the micro detail through to the
comprehensive macro-overview via these levels of
indicator and axes. The model is constructed in such a
way that it can be applied in different periods of time
with data collected by different chronologies.

Figure 1. Categories for the deployment of Smart Cities
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Table 2. Silicon Island Model (MODIS) map
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Summary

The applicability of MODIS allows a diagnosis of how
much a city fits into the concept of Smart Cities. From
this structured approach it becomes possible to perform
an evolutionary analysis and design incremental
improvements for each indicator in detail. In turn, it
becomes possible to identify the main deficiencies in
urban development, and, consequently, guide the
direction of actions that public and private managers
can make to develop cities that are smarter,
environmentally sustainable with a better standard of
health and well-being.

From another perspective, a comparative analysis can
be performed between different municipalities that is
especially useful for analyzing localities that are
recognized a reference or beacons of good practice in
certain areas. For example, the category of Governance
can be analyzed individually between two or three
municipalities, considering one of them as a reference

to be achieved. Similarly, another category such as
Transportation and Mobility can be analyzed for other
different municipalities in order to obtain the best
performance in relation to the generalized model for the
implementation of Smart Cities. As a means of making a
comparative analysis, MODIS can identify which
municipalities stand out in certain segments,
stimulating in-depth research on their quality, causal
parameters and opportunities for adoption into public
policies or reasons why they have fostered the success
of a region.
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