N

N
N

HAL

open science

Smart City for Development: A Conceptual Model for
Developing Countries

Luiz Antonio Joia, Alexander Kuhl

» To cite this version:

Luiz Antonio Joia, Alexander Kuhl. Smart City for Development: A Conceptual Model for Developing
Countries. 15th International Conference on Social Implications of Computers in Developing Countries

(ICT4D), May 2019, Dar es Salaam, Tanzania. pp.203-214, 10.1007/978-3-030-19115-3 17 .

02281315

HAL Id: hal-02281315
https://inria.hal.science/hal-02281315

Submitted on 9 Sep 2019

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://inria.hal.science/hal-02281315
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

Smart City for Development: A conceptual model for
developing countries

Luiz Antonio Joia1[0000—0002-5903-5190] and Alexander Kuhl1[0000-0002-9734-2597]

! Getulio Vargas Foundation, Rio de Janeiro RJ 22231-010, Brazil
Luiz.joia@fgv.br

Abstract. The present article addresses how smart city initiatives can positively impact
development, with a special emphasis on developing countries. Extant definitions and maturity
models on smart cities have a very strong focus on the mere use of Information and
Communication Technology (ICT), thereby ignoring the special needs and factors to be
considered in developing countries. Thus, by using the extant literature on Smart Cities and
Information and Communication Technology for Development (ICT4D), a comprehensive
Smart City for Development (SC4D) model is introduced. The article argues that a favorable
ecosystem for SC4D is one that is backed by both national and local sustainability,
infrastructure, human capital, services, apps, and data. Moreover, successful SC4D initiatives
include bottom-up approaches, citizen participation, a fit with both the national and the local
culture, as well as a fit with the United Nations’ Sustainable Development Goals and the
Capability Approach.
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1. Introduction

While the study field of ICT has been receiving increased attention and significance
throughout the past few decades, the conventional wisdom has become that, if they
are conducted efficiently, ICT projects in the public sector enable citizens to access
services of higher efficiency [8]. In developed countries, this translates into increased
productivity, whereas in developing countries the impact of ICT4D is far more
meaningful and may, for instance, help eradicate poverty, handle problems related to
climate change or enable people’s inclusion in economic, social and political life [20].

Recently, a topic closely related to ICT and ICT4D has emerged: the idea of
making cities smarter to take advantage of the benefits of the digital age. As of 2012,
there were around 143 self-declared smart city projects worldwide, most of which
were located in Europe, North America and Asia [31]. These numbers show that the
relevance and existence of smart city initiatives are higher in developed than in
developing countries. Yet, at the same time, smart cities have a lot of potential to
foster sustainable development in developing countries — a potential that is not being
completely achieved so far - and worse, structural problems might even extend the
gap between this potential and the reality [15].

In that context, the present paper aims to provide a framework that may support
developing countries policymakers to recognize the potential of smart city initiatives
to foster development in their respective developing country.

Thus, this article addresses the following research question: How can smart city
initiatives impact development in developing countries?



2. Methodological Procedures

The methodology supporting this article involves three main research stages, namely:

1. Literature review: to identify and discuss the most significant research
literature that treats ICT4D and the smart city knowledge fields;

2. Model development: built upon the knowledge taken from the literature
review, a vision for SC4D and its conceptual framework are determined.
Then, considering this vision, the structure of a conceptual framework for
SC4D is created. This model aims to guide how smart city initiatives in
developing countries must be designed by governments and supported by
ecosystems in order to lead to the desired positive impact on development.

3. Synthesis: implications for public policies accrued from this work.

3. Literature Review

3.1 ICT for development (ICT4D)

The United Nations Economic and Social Council emphasizes the potential impact on
the social and economic development of a country related to ICTs that, if applied in a
strategic manner, can lead to increasing growth, create income sources for poor
people and reduce poverty [48]. In addition to such social and economic aspects, the
European Parliament mentions the possibility of better outcomes in the areas of
healthcare and education for developing countries that make use of ICTs [16]. Thus,
in a wider sense, ICT4D endeavors intend to harness digital technologies in the
service of the world’s most pressing problems, addressing the needs of the poor [20].
In regard to the latter, it is argued that ICT4D initiatives should be inclusive —
including the poor in improved services and opportunities —, enabling — supporting
policies that improve the lives of the poor — and focused — aiming at the poor’s rights,
interests, and needs —, yet at the same time sustainable, scalable and effective [35].

While ICT initiatives have in the past mainly focused on tangible benefits of
ICTs that are easily measurable and quantifiable, there was a shift in that focus
towards intangible benefits, such as empowerment, self-esteem, and social cohesion,
since these are more important from a developmental perspective [19].

A similar approach to the evaluation of ICT4D initiatives is offered by [29], who
argues that instead of trying to make ICTs fit with a linear conceptualization of
impacts and an often economistic view of development, an ICT4D endeavor is a
development process that needs to be analyzed in a holistic way based on Amartya
Sen’s capability approach. Development should be seen from the perspective of
individual freedom rather than as mere economic growth [41,42,43]. In this context,
capabilities are factors that determine the freedom of choice regarding the question of
how to live one’s life. They are therefore the central element to consider in the
assessment of human development.

Eventually, the application of the capability approach to ICT4D has not only
remained an academic idea but also been put into practice, for instance, with regard to
the World Bank’s development strategy: instead of solely considering new



technologies and the introduction of such, the focus of ICT4D projects increasingly
lies on people and on how a meaningful use of ICTs enhances both the individual
human capabilities and the collective social capabilities inside a community [18].This
focus on the people should also be considered in the initial design of ICT4D
initiatives and the way in which they are directed: while top-down approaches may be
necessary to create a favorable environment for the use and diffusion of ICTs, there is
a need for more and innovative bottom-up approaches, since it is crucial to include
and empower local stakeholders in order to create ICT4D projects that are actually
sustainable [37]..

3.2 Digital inclusion

Digital inclusion means to provide opportunities for people to be included in the
current digital society [14]. Yet, merely making ICTs available is not enough and the
political, social, cultural and institutional environment needs also to be taken into
account, since these are factors that influence the access to ICTs and the ability to
make effective use of them [49]. In this context, [26,27] provides a model that
includes the key success factors and processes that should underlie the promotion of
digital inclusion in a country (Figure 1).
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Fig. 1: The Dynamic Infoinclusion Model [25]

According to that model, the primary requirement is economic, political, ethical
and legal sustainability, meaning that the government’s actions need to support a
favorable ecosystem. Secondly, infrastructure and access need to be made available.
Thirdly, local content and education must be provided, being same relevant and
customized for the needs and interests of the local community or target group with the
particular objective of empowering socially excluded groups. Lastly, the model
emphasizes the digital inclusion as a dynamic process. Thus, the model features a so-
called virtuous participation and empowerment cycle that includes four stages: at the
first stage, an ICT initiative and corresponding tools are implemented; subsequently,
at the second stage, people become increasingly aware of the possibilities and benefits
connected to these tools; this ought to lead to the third stage, in which current



participants increase their demand for the implementation of further tools,
applications and IT infrastructure in general; consequently, at a fourth stage, those
people that are already included in the process give feedback on it and, at the same
time, have a feeling of involvement and empowerment, while the number of new
users grows as well [45].

3.3 Smart cities

According to the United Nations, nowadays the resources and energy consumption of
cities are dramatically high [46]. Moreover, while more than 50% of people
worldwide were already living in urban areas by 2008, this figure is expected to
further rise to 70% by 2050; in Europe, about 80% of people are already living in
urban areas, and both the mentioned changes and their impacts are going to be much
more significant in regions such as Asia, Latin America, and Africa, where the
diffusion of megacities of more than 20 million people is already a reality [46].

In light of this, cities worldwide are required to become “smart”, or in other
words, to find intelligent and innovative ways to tackle the upcoming challenges
effectively [9,33]. However, the definition and purpose of a so-called smart city have
led to controversy in Academia, having a variety of proposals on this matter [2]. In
fact, there is no one-size-fits-all definition, neither for the smart city term nor for the
successful conceptualization of a smart city [36]. What is noteworthy is that while at
the beginning, most of the definitions of smart city had a very strong focus on the
diffusion of ICTs and tended to disregard the importance of other crucial factors
besides technology, recent approaches have shifted towards the needs of people and
communities [2], such as the quality of life [4]. Indeed, it is important to acknowledge
that within the concept of successfully creating a smart city, ICTs are just one thread
in the system as the deployment of such must follow an integrative and multi-
dimensional approach [40]. In a truly smart city, adopting new technologies is not an
end in itself as innovation in technology must be complemented by innovation in
management and policy [34]. Besides, progressive smart city initiatives must start
with the focus on human capital — people, their interaction, knowledge, skills, and
participation — rather than with the blind belief that ICTs can automatically transform
and improve cities [23]. Thus, some authors developed one of the most recent
approaches for a unified definition of a smart city and came to the result that there are
25200 potential components of a smart city: the more components a city is composed
of, the smarter it is [39].

4. The Vision for a Smart City for Development Model (SC4D)

As the concept of ICT4D was introduced in order to customize the concept of ICT
diffusion to lead to a positive impact on development in developing countries [20, the
idea behind the concept of SC4D envisioned by the present article is to adapt the
concept of smart cities in order to create customized smart city solutions with the
objective of positively impacting development in developing countries. This
customization is important because responses to challenges in cities inside developing
countries will need to be tailored and framed differently from those in cities inside



developed countries, due to the fact that urban growth will be a bigger phenomenon
and therefore a more present problem in the developing world [46]. Because of this
and against the background of the vague and broad conceptualization of smart cities
[39], it is first necessary to redefine and narrow down the term to make it appropriate
for developing countries.

Due to its focus on development, a feasible definition might be one that has been
introduced by the Inter-American Development Bank (IDB) [7]. According to that
definition, a smart city is an innovative city that uses a holistic approach — including
both ICTs and other means — in order to improve the quality of life, efficiency of
urban operations and services, as well as competitiveness, while ensuring that it fulfils
both present and future generations’ needs related to economic, social, urban and
environmental factors, thus placing people at the center and implementing
collaborative planning activities and citizen participation methods.

Yet, if the question is how smart cities can foster development, the term of
development itself needs to be defined as well. The inspiration for this can be found
within the process that the ICT4D movement has gone through: after initially
focusing too much on technology, an increased shift towards other factors took place
over time. Within the context of smart city initiatives in developing countries, this
means viewing development as freedom [43] in a city context, such as an increase in a
city’s citizens’ well-being, as well as in their capabilities [18,42] — capabilities
meaning the different ways of living a life that are possible to be achieved and freely
chosen [29]. A shift towards SC4D also means acknowledging the significance of
intangible benefits of smart city initiatives, such as empowerment, social cohesion,
and self-esteem, as done for ICT4D [19]. The focus on bottom-up approaches [38]
and the society’s poorest [35] should be further points, in which the modern approach
within ICT4D may serve as a role model for the conceptualization of SC4D. With
regard to the latter suggestion — targeting the society’s poorest — the vision of SC4D
suggested in the present article is that instead of improving the lives of those citizens
that are already highly privileged, relevant SC4D initiatives should aim at targeting
those people that are most in need, namely the world’s four billion poorest people
with an income that is too low to sustain a decent life [38]. Moreover, an additional
guideline can be the Sustainable Development Goals (SDGs), which have been
declared by the United Nations (UN) and include “no poverty”, “zero hunger”, “good
health and well-being”, “quality education”, “gender equality”, “clean water and
sanitation”, “affordable and clean energy”, “decent work and economic growth”,
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“industry, innovation and infrastructure”, “reduced inequalities”, “sustainable cities
and communities”, “responsible consumption and production”, “climate action”, “life
below water”, “life on land”, “peace, justice and strong institutions” and “partnership
for the goals” as facets of development [47].

In summary, any smart city initiative that targets the underprivileged citizens of
any city inside any developing country, improves their quality of life, enhances their
capabilities, and significantly and positively contributes to one or more of the 17
SDGs, is a smart city initiative that fosters development and may therefore be
considered a successful SC4D initiative.



4.1 The SC4D model underlying rationale

Considering the implications from the literature review and the defined vision for
SC4D on the basis of ICT4D, a framework that effectively describes the nature and
ecosystem of successful developing countries SC4D initiatives needs to
comprehensively involve the success factors already discussed, be a dynamic model
[25], involve participation [37], focus on development and capabilities
[18,19,29,35,487and also factor the indigenous contextual or cultural component in.
Besides, the model should be based on academic rather than anecdotal, practitioner-
oriented reasoning.

None of the extant smart city assessment models is able to fulfill all of the
necessary characteristics that have been defined before [1,10,12,42,47]. Thus, the
rationale for developing the SC4D model is based on the need of a very dynamic
model that balances ICTs with other crucial factors and has a high level of
visualization, comprehensiveness, development focus and academic background.

4.2 The SC4D model

Based on the literature review and the vision for SC4D and taking the rationale for
developing a new model into consideration, the SD4D model has been developed and
is depicted below in Figure 2. Most of the model’s components, especially the
empowerment and participation cycle surrounding the pyramid, have been inspired by
the digital inclusion model introduced by [25,27], due to its comprehensiveness and
dynamic nature. However, some elements have been adapted or added with regard to
the topic of smart cities. Besides, the research areas of ICT4D and digital inclusion, as
closely related to the research area of smart cities, served as sources of information
for the development of the SC4D model. Thus, all of the SC4D model’s constituent
components are further explained in the upcoming section.
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4.3 The components of the SC4D model
Sustainability

An economic, political, ethical and legal sustainability is fundamental to a successful
development project in the areas of ICT and digital inclusion [25]. Nevertheless, there
are different understandings of what sustainability actually means. In a developmental
context, it is understood as meeting the needs of the present without compromising
future generations’ ability to meet their needs, or more basically, something is
sustainable if it is capable of being sustained [5]. Applying the latter definition to the
before mentioned areas that need sustainability, an SC4D initiative requires a stable
economy and a predictable political setting, as well as a legal system and ethical
values that are coherent with the well-functioning of the project. This also implies that
the situation in terms of sustainability might differ from city to city. Thus, in the
assessment of a smart city project, both national and local sustainability play a role.
Past failures of ICT4D initiatives have taught that a short-term focus on the initial
investment can be fatal and instead, project managers must consider the sustainable
viability of the respective initiative [30]. Apart from the financial aspect, a sustainable
effect of ICT implementation can only be achieved if the ICT initiative also
encompasses the creation of economic, social, political and cultural capabilities [18].

Accordingly, among the leading questions for the assessment of an SC4D
initiative regarding this component must be:

e How economically, politically, ethically and legally sustainable is the

country?
e  How economically, politically, ethically and legally sustainable are the city
and its region?

Infrastructure

This component addresses the ICT infrastructure, including available high-quality,
high-security and privacy-ensuring wireless infrastructure and service-oriented
information systems [9]. The implementation of ICT infrastructure may lead to
economic growth and development and thus significantly contribute to the eradication
of poverty [6]. Simultaneously, it gives low-income people the opportunity to partake
in the digital society and to profit from it both economically and socially [12]. Thus,
ICT infrastructure and access potentially offer the chance to increase citizens’ levels
of choice and are therefore of crucial value from a capability approach point of view
[29]. After all, infrastructure is a key input inside any ICT4D value chain and a
necessary element to ensure the readiness for ICT4D projects [21].

Accordingly, among the leading questions for the assessment of an SC4D
initiative regarding this component must be:

*  How developed is the city’s ICT infrastructure?

e [s the ICT infrastructure sufficiently developed for a smooth functioning of

the smart city project?



Data, apps, and services

The significance of data for smart cities has been made clear in several of the extant
smart city assessment models: a smart city should aim at achieving an ever more
sophisticated and comprehensive [13] as well as centralized data analytics system
[10]. And though highly developed data systems are more common in highly
developed countries and cities, an effective usage and processing of available data is
also a precursor [21] and likely to have a positive impact on SC4D initiatives. Indeed,
advanced data systems should be complemented by apps and services for citizens.
Modern and digital services that target the poor underlie the idea of inclusive
innovation [22], which translates into the use of digital services to empower same —
the core of the vision for SC4D.
Accordingly, among the leading questions for the assessment of an SC4D
initiative regarding this component must be:
e How developed is the city in terms of data collection, integration and
centralization?
e Are there services that facilitate citizen engagement with smart city
initiatives?
®  Does the local government support smart city initiatives through apps?
Human capital

By definition, human capital comprises people’s education, skills, competencies, and
knowledge [28]. One emphasizes the importance of education within the context of
digital inclusion, underlining however that education involves more than simply
training the citizens and should be considered as more important than ICTs
themselves [25]. Accordingly, the objective is that people become aware of the
opportunities offered by ICTs or, in the present case, SC4D initiatives. A lack of skills
and knowledge, however, might prevent any development initiative from achieving its
purpose of inclusion [22]. One emphasizes other factors related to human capital apart
from education, such as participation, quality of life and accessibility of ICTs for
everyone [9]. Besides, what can be learned from ICT4D initiatives is that educating
people about the initiative and its possible benefits for them is even more important
than providing ICT infrastructure and access itself [17]. Relating this to the concept of
SC4D, for a successful SC4D initiative, citizens need to be sufficiently educated and
know about the opportunities the SC4D initiative brings about, while users should be
skilled and competent enough.

Accordingly, among the leading questions for the assessment of an SC4D
initiative regarding this component must be:

*  How developed is the city in terms of human capital?

e Is the level of education in the city sufficient for a successful smart city

initiative?
e  What kind of training is offered in order to enable people to engage with the
smart city initiative?



Contextual fitness

The importance of respect for the local context has been emphasized before with
regard to digital inclusion [25]. The same is valid for SC4D initiatives: those projects
that are in line with the indigenous culture are more likely to be widely accepted and
spread among the community. An example for this can be taken from the area of
ICT4D: one found that in certain communities, certain individuals have influence and
therefore play a decisive role during the process of popularizing innovative digital
technologies [3]. There are several ways how ICTs and culture are intertwined:
culture has an impact on the way ICTs are developed, adopted, diffused, used and
managed, as well as on their outcomes, which may lead to vision, system or
contribution conflicts [32]. Thus, the conclusion with regard to SC4D projects is that
what works well in some cultural areas might not necessarily be appropriate for
developing countries and what is in line with one city’s local context is not
necessarily applicable to all cities in the respective country.

Accordingly, among the leading questions for the assessment of an SC4D
initiative regarding this component must be:

e Isthe SC4D initiative compatible with the national indigenous context?

e s the SC4D initiative compatible with the local indigenous context?

Development

This component of the SC4D model is the most important one, on the top of the
pyramid. Development is the objective behind the concept of SC4D and all other
components within the pyramid are supporting ones. The development component
derives directly from the vision for SC4D. This vision is defined by three main ideas
of development. Firstly, any SC4D initiative should work towards one or more of the
SDGs [47]. In this context, the International Telecommunications Union [24] gives
concrete examples regarding each of the 17 goals for ICT4D projects that had a
significant and positive impact on development. Secondly, development means
increasing people’s capabilities and freedom [41,42,43]. The choice framework [29]
involves a successful example taken from the area of ICT4D and serves as a role
model for what an SC4D initiative needs to take into account to meet this second
requirement. Thirdly, development means focusing especially on those people at the
BOP [38].

Accordingly, among the leading questions for the assessment of an SC4D
initiative regarding this component must be:

®  Does the SC4D initiative contribute to the fulfillment of the SDGs?

®  Does the SC4D initiative improve people’s capabilities and levels of choice?

Empowerment and participation cycle

The dynamic way in which the SC4D model respects the integration of citizens in
SC4D initiatives is one of its main differentiating factors compared to formerly
developed assessment models for smart cities. This dynamic approach is adopted
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from [25] and — adapted here to the concept of SC4D — means that after the
government implements an SC4D initiative, the targeted citizens should become
aware of the initiative and the benefits for them related to it. They start giving
feedback and feel involved and empowered by the SC4D initiative, consequently
engaging more and demanding for an expansion of the SC4D initiative, while the total
number of engaged citizens grows as well. It is expected that the government and
project managers react and interact appropriately. Indeed, three of the stages of the
virtuous cycle of empowerment and participation — increased awareness, increased
demand, and feedback and growth — can be seen as capabilities inside the whole
SC4D system [27]. When it comes to citizens’ freedom and their opportunities of
choosing on how to live their lives [29,41,42,43], said components of the pyramidal
SC4D model have a direct and positive effect. At the same time, there is a direct link
between the background of the empowerment and participation cycle and
development.

Accordingly, among the leading questions for the assessment of an SC4D
initiative regarding this component must be:

e Up to which extent does the SC4D initiative include bottom-up elements?

*  Does the government take measures in order to increase people’s awareness

and demand?
e Is the initiative open to receiving and implementing citizens’ feedback?

5. Conclusions

The SC4D model might be a helpful tool for governments and smart city project
managers in developing countries to implement and/or evaluate SC4D initiatives.
Governments might use this model because it offers a holistic approach that balances
ICT with other needs. Smart cities have in a recent past been established with a bias
towards the mere diffusion of ICTs. Yet, the SC4D model changes the focus towards
further components, such as sustainability, infrastructure, data, apps, services, human
capital, cultural and contextual fitness, and citizen empowerment and participation.
Thus, governments of cities in developing countries might adapt their smart city
endeavors accordingly in order to ensure that same are successful, targeting people
most in need.
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