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Abstract

A city is a large human settlement that have extensive systems for housing, transportation, sanitation,
utilities, land use, and communication. Their density facilitates interaction between people, government
organizations and businesses, sometimes benefiting different parties in the process. Cities have been
seen as the cause of environmental degradation and resource depletion, casting an ecological footprint
across the globe, far beyond their immediate regions. More often than not, cities are seen as
problematic—congested, polluting, with poor housing, collapsing infrastructure, crime and poverty. Yet
it is cities that drive economies and it is within them that innovations occur, and an increasing part of
global output is produced. A new paradigm of city, though not fully defined concept, called the Smart
cities, is gaining momentum. However, the adoption of the Smart city status for Africa and especially
in the context of Nigeria portends a lot of challenges. A key issue in this part of the world is the
challenge, particularly in Nigeria, where there are Planning Authorities and individuals have to abide
by these regulatory codes before developing their private residences. Based on some of their challenges
and many others, this study sets out to examine the feasibilities of smart city adoption in Nigeria,
considering the existing structure of the planning regulation. Using a systematic review of literature,
the study examines the opportunities for smart city application within the Nigerian settings.
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1. Introduction

A city is a large human settlement that have extensive systems for housing, transportation,
sanitation, utilities, land use, and communication. Their density facilitates interaction between people,
government organizations and businesses, sometimes benefiting different parties in the process.
(Cohen, and Garrett, 2010). Cities have been seen as the cause of environmental degradation and
resource depletion, casting an ecological footprint across the globe, far beyond their immediate regions.
More often than not, cities are seen as problematic—congested, polluting, with poor housing, collapsing
infrastructure, crime and poverty. Yet it is cities that drive economies and it is within them that
innovations occur and an increasing part of global output is produced (Godschalk, 2003).

In 1990 there were twenty-one states in Nigeria, with an estimated population of at least
100,000 inhabitants each of which were projected to double every fifteen years (US Library of
Congress,2013). According to statistics 43.5% of the Nigerian people lived in urban areas as at the year
2000. Now we have approximately 50% of our population living in urban cities with predictions that
the urban population will hit 65% mark by the year 2020. Like what obtains in other developing
countries, rapid urban growth in Nigeria has outpaced capacity of government to plan for it (Opoko,
and Oluwatayo, 2014). Often, growth occurs so quickly that government officials do not have relevant
statistics needed for sustainable development (Oyedepo, 2012). Another constraint has been dwindling
national resources which have further been depleted by massive and uncontrolled corruption.
(Babanyara, et al., 2010). Consequently, development is meagre, insufficient and not associated with
the commensurate economic growth and effective redistributive measures required to alleviate poverty
and create economic opportunities needed to improve living standards and quality of life of the people.
(Opoko, and Oluwatayo, 2014). A crucial aspect of this is that city growth and expansion in Nigeria has
been largely uncontrolled thus compounding problems in Nigeria (Mabogunje, 1990). These problems
include inadequate and poor housing; slum areas; inadequate water supply; waste disposal; traffic and
human congestion; high rates of unemployment and underemployment; poverty; crime and other social
problems. Although studies have shown that the problem of housing is universal, it is more critical in
developing countries like Nigeria because of its magnitude and lack of resources to tackle it. About 60-
70% of Nigeria urban dwellers live in slums (Adelekan, 2010). Nigeria is highly vulnerable to the
impact of climate change. Virtually every Nigerian city is vulnerable to natural or man-made disasters.
(Joshua, et al., 2014). The poor however have greater difficulties recovering from disasters.

2. What is a smart city?

The smart city paradigm, (Trencher, 2018), is enjoying growing authority as the benchmark
approach for urban development, widely promoted by governments and corporations in industrialized
and emerging economies (Karvonen et al., 2019; Kitchen, 2014).

Kumar etc (2018) noted that Wey and Hsu (2014) have argued about the new urbanism and
smart growth concept to deal with city problems especially environmental, housing and citizens' well-
being. European Parliament (2014) has defined smart cities as “a place where the traditional networks
and services are made more efficient with the use of digital and telecommunication technologies, for
the benefits of its inhabitants and businesses”. The focuses of smart cities development are
improvements in citizens' life (Neirotti et al., 2014), environment efficiency, security and sustainability
(Bulu, 2014; Niaros et al., 2017) with centrally controlled and monitored technological infrastructures.
Giffinger et al. (2007) have defined smart governance, smart people, smart environment, smart
economy, smart mobility and smart living as six major dimensions of a smart city. The smart cities
would incorporate the ICTs (Kramers et al., 2014) and Internet of Things (loT) (Elmaghraby and
Losavio, 2014) embedded into most of the sector of urban development such as government
functionality, city operations, services deliveries, and intelligent analytics to optimize the services,
production and usability.

Ojo et al. (2014) have discussed the objectives of smart cities such as carbon reduction,
improving energy efficiency, high quality living environment, green urban areas, state-of-art
infrastructure and city evolution as living and innovative laboratory to compete at global standards.
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The smart city transformation is a complex and multidimensional process (De Santis et al., 2014). The
process of city transformation depends upon the collective integration of technological, governance,
Institutional and transitional components. Smart cities can provide infrastructural and information-
based services along with businesses opportunities for the economic development (King and Cotterill,
2007).

The foregoing are some of the perspectives as seen by various authors who have defined
smart city, and the definition is still evolving just as the concept. However , the most comprehensive
so far is the definition reported by Marsal-Llacuna, (2015) which defined a smart city based on the
definitions of the ISO/TMB SAG (International Standards Organization Technical Management
Board, Strategy Advisory Group), launched on January 2015 and which has been adopted by other
international standardization bodies (International Electrotechnical Commission IEC, International
Telecommunications Union ITU, Comite Européen de Normalisation CEN):

A smart city is one that

...dramatically increases the pace at which it improves its social economic and environmental
(sustainability) outcomes, responding to challenges such as climate change, rapid population growth,
and political and economic instability...

...by fundamentally improving how it engages society, how it applies collaborative leadership
methods, how it works across disciplines and city systems, and how it uses data information and
modern technologies ....

... in order to provide better services and quality of life to those in and involved with the city
(residents, businesses, visitors), now and for the foreseeable future, without unfair disadvantage of
others or degradation of the natural environment.

3. Existing Planning Authority Regulations

Town Planning Authority’s Building Regulation is a legal document guiding development control
operations in Nigeria. Development control on the other hand was initiated and later created by Nigeria
Urban and Regional Planning Law No. 88 of 1992 to ensure orderly planning of cities and towns by
stipulating permissible standards for all aspect of planning activities. It ensures that land is properly
allotted and used in a manner that eliminates conflicts. Development control exists in order to regulate,
in the public interest, the development and use of land (Ude, A. D. , Umeh, T. O., Ukwunna, 2017).
However, because this process is not digitalized it has become the nightmare of property development,

3.1 Challenges of making Nigerian Cities Smart

Awuah (2018) observed that the discussion of urbanization in Nigeria is usually centred around many
issues, particularly the negative side of urbanization and the ineffectiveness of urban planning to tackle
these issues. In Nigeria the challenge of urbanization includes urban poverty, inadequate formal land
development, squatter and slum settlements, and absence of essential services (Ogbazi, 2013). These
problems are associated with poor planning and ineffective government at all levels (Egbu etc 2008;
Ogbazi, 2013). There is also the problem of delay and high cost of town planning approval and the
registration of lands as noted by the World Bank 2014 and 2017. These delay in building plan approval
for construction had resulted in people by-passing statutory approval and hence haphazard urban
environment (Egbu etc 2008).

These crisis in the Nigerian urban setting is due majorly to corruption, the lack of human and material
capitals and absence of harmony between the federal and state governments, local and state
governments. The two major laws relating to land administration and urban planning are the Land Use
Act of 1978 and the Urban and Regional Planning Act of 1992 both of which lack innovation and
dynamism for sustainable urban development. Observers like Ogu (1999; 2002), and Ogbazi, (2013)
argued that the laws tend to exclude the majority of urban-sector stakeholders from planning processes.
Hence the formal planning processes, Chorkor, (1993); Ogbazi, (2013), is bereft of input from culture
and the traditions of Nigeria.
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The Local Government is full of many instances of inadequacies of land administration and planning
because they do not have the mandate to apportion lands (Agunbiade and Rajabifard, 2013; Adeniyi,
2013), as the Land Use Act of 1978 converted old forms of estate into right of occupancy and vested
Urban land on state governors. By this, Ikejiofor etc., (2004), existing right of occupancy has to be
covered by the certificate of occupancy issued by the governor. In addition the certificate of occupancy
(C of O) and the Urban and Regional Planning Act, has made the state and the local governments
responsible for survey, planning and provision of infrastructure, as they have to ensure that urban land
is properly surveyed, planned and serviced amidst , Adeniyi, (2013); Deininger etc, (2014), a myriad of
contradictory legal frameworks. Also, UN-Habitat, (2010) and Ogun, (2010), noted that urbanization is
also occurring in small towns, some of which are boundary areas which, Adams, (2016), have
ambiguous jurisdiction.

The crisis of urbanization in Nigeria was exacerbated by lack of data and outdated city plans
(Aribigbola, 2007) ,lack of coordination amongst planning institutions (Ogu 1999), failure to execute
detailed land-use plans (Gandy, 2005; Bloch, 2014; Sawyer, 2014), absence of cutting edge technology
to facilitate planning and land administration processes (Akingbade et al., 2012), lackadaisical attitude
to new knowledge in the field of planning and poor urban coordination and corruption , Ogun, (2010)
and Idemudia, (2012), as a result of failure of the government to utilize the huge oil income which have
attracted the citizen to the urban centres that were not adequately prepared to cope with the influx
leading to increased pressure on existing infrastructure. With the above scenario on ground how could
the introduction of a smart city be conceived, planned and implemented?

3.2 State of infrastructure in Nigeria

The conditions of infrastructure in Nigeria has not encourage innovation and the adoption of
new technology as observed by Liman (2017) who noted that adequate attention had not been
giving to the development of infrastructure. With the free flow of oil money, prudent
management of our resources had not prevailed, careful planning ignored, and many white-
elephant projects or projects that have no relevance to social growth and development had been
engaged in. In fact, this has set the tone for recklessness that we see in our public places where
shoddy infrastructure that has no bearing on the people or the economic development of our
federating units are put in place. The country has not taken advantages of economic boom and
bust and consequently, all the infrastructure in the country have deteriorated to a very
deplorable situation. This ugly trend was accentuated by our lack of maintenance culture and
the cankerworm of corruption that is destroying anything in its way.

3.3 Challenges of Smart Cities

Harrison & Donnelly (2011, p. 6), stated that “the current ad hoc approaches of smart cities to the
improvement of cities are reminiscent of pre-scientific medicine. They may do good, but we have little
detailed understanding of why. Smart cities are a field in want of a good theoretical base”. Surely as the
smart city practice become more common, the concept will eventually mature. This was the case for
other concepts, for instance sustainable cities (Jabareen, 2008). However, the delay in the
conceptualisation will most likely to result in inefficient policies, poor investment decisions, and not
being able to properly address the urbanisation challenges in a timely and adequate manner.

Besides, the current hype around smart cities tends to be mostly technocratic, beyond speculation, there
is no strong evidence to suggest that a smart city can provide genuine answers to a number of complexes
problems cities face today. As underlined by Mora et al. (2017, p. 20), “the knowledge necessary to
understand the process of building effective smart cities in the real-world has not yet been produced,
nor the tools for supporting the actors involved in this activity”. Desired outcomes from the smart city
initiatives have to be identified and articulated at the initial stage of the planning process. However, the
planning process is not clearly stated in the smart city initiatives (Yigitcanlar, 2016)—for a good reason,
there is no widely accepted sound smart cities framework. The messiness of outcomes is due, in part,
to a lack of clarity of what are we trying to measure and plan for in the first instance.
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4. Necessary conditions for smart city implementation

The conceptual variants of smart city have been identified and clarified by Nam and Pardo
(2011) into three categories of core factors: technology (infrastructures of hardware and software),
people (creativity, diversity, and education), and institution (governance and policy). Given the
connection between the factors, a city is smart when investments in human/social capital and IT
infrastructure fuel sustainable growth and enhance a quality of life, through participatory governance
(Caragliu etc 2009).

The use of Information and Communication Technology (ICT) to enhance people’s living
within the city shows that technology is fundamental to a smart city (Hollands, 2008). A well-
functioning infrastructure is absolutely necessary but not enough to become a smart city. IT
infrastructure and applications are prerequisites, but without real engagement and willingness to
collaborate and cooperate between public institutions, private sector, voluntary organizations, schools
and citizens there is no smart city (Lindskog, 2004). In the case of the planning approval process, the
whole process submission and approval of building plans can be digitalized. This presupposes that that
Planning Authority will have the latest facilities to carry out these digital operations. The submission
of plan must be online coupled with the payment of relevant fees online after the assessment had been
done and the appropriate fees charged and communicated through email to the Architect and approval
or denial can be issued online. The same procedure will apply for the Structural, Mechanical and
Electrical and other service drawings. This would cut down on the bureaucracy of going back and forth
to the Planning Authority office. Progress of work can be monitored by also streaming the construction
process and instructions can be issued to stop or continue with the work where the appropriate
procedures are not properly followed.

The availability and quality of the IT infrastructure is not the only definition of smart city
(Caragliu etc 2009). Importantly, other definitions stress the role of human infrastructure, human
capital and education in urban development (Boulton and Stanley , 2012). For urban development,
Florida (2002) suggested 3T (tolerance, technology, and talent), of which two are germane to people
and their relationship. Smart people is an important component of smart city (Giffinger and Fertner,
2007), (Giffinger, etc 2010). The smart people concept comprises various factors like affinity to lifelong
learning, social and ethnic plurality, flexibility, creativity, cosmopolitanism or open-mindedness, and
participation in public life. Problems associated with urban agglomerations can be solved by means of
creativity, human capital, cooperation among relevant stakeholders, and their bright scientific ideas: in
a nutshell, “smart solutions” (Caragliu etc 2009). The label smart city therefore points to clever
solutions by creative people.

The support of government and policy for is governance fundamental to the design and
implementation of smart city initiatives. This category comprises a variety of institutional factors
drawing from the discussion of smart community or smart growth initiatives: not just supportive policies
but also the role of government, the relationship between government agencies and non-government
parties, and their governance. It is necessary to establish administrative environment (initiatives,
structure, and engagement) supportive for smart city (Yigitcanlar and Velibeyoglu, 2008). To enable
smart city initiatives, the category should also include integrated and transparent governance, strategic
and promotional activities, networking, and partnerships (Odendaal, 2003).

4.1 The conceptual framework of smart city in Nigeria

Based on the definition by Marsal-Llacuna, (2015), the conceptual framework of Nigerian smart city
should function based the eight factors proposed by Chourabi et al., (2012) for a smart city. These are
government, management and organization, technology, policy context, people and community,
economy, built infrastructure and natural environment. Each of these factors is significant to be
considered in benchmarking the extent of smart city and when assessing the smart city initiatives. In
Nigeria, the people and community factor are the most paramount as they could heavily influence each
of the other seven factors.
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The Government is the core of smart city. It must be ICT based, Giffinger et al (2007). Its success and
failure hinges on it. The government must be honest ,participatory, (Giffinger et al 2007; Odendaal
2003), accountable, (Johnston and Hansen, 2015; Mooij, 2003), transparent (Johnston and Hansen,
2015; Mooij, 2003; Nfuka, 2010), leadership ( Johnston and Hansen, 2015) for all the stakeholders.

Management and organization, considering the processes in the country today would be by far the most
challenging. However, this can be overcome by ensuring that it is driven by private initiatives with
minimum participation by the government.

Technology: it is hoped that the IT system, with advanced analytic to help people make more intelligent
decisions about alternatives and actions, supported by the latest generation of interconnected hardware,
software, and network technologies that provide real-time awareness of real world in order to optimize
the socio-economic life of the citizens Chourabi et al., (2012).
The policy context involve the institution , legal , environmental , regulatory,(Gil-Garcia and Pardo,
2005), political and social bottlenecks that must be overcome by public administrators and other
stakeholders across all the level of government in Nigeria.

The people and communities that the smart city is expected to serve must be adequately involved in
every step of the process so that it can positively impact on their quality of life so that their input into
the process can be more informed, educated and supportive.

The Economy of the smart city must be well integrated in the national and global market, it must be
innovative, competitive, productive, flexible, trademark and entrepreneurship. This is because
,economy, Giffinger, et al, (2010), is one of the major drivers of the smart city initiatives.
Built infrastructure , particularly power, and others like wireless hotspots, Wi-Fi networks, kiosks and
fibre optic channels must be reliable, steady, and efficient. The human capital to operate and coordinate
these facilities must also be provided for. Because of the environment, adequate security must be
available

The natural environment is one of the cardinal points of smart city, that is, sustainability and optimal
management of natural resources and related infrastructure such as green open spaces, sewer and
waterways. The smart cities, Giffinger, et al., (2007), are expected to protect and conserve the
environment.

Conclusion

The paper begins by narrating the challenges of cities which has necessitated the inevitable development
of smart cities and then goes on to define a smart city as the benchmark approach for urban development
as it is widely promoted by government and corporate bodies in the world. It goes on to explain the
functions of the Town Planning Authority Building Regulation and later delves on the difficulties of
making Nigeria cites smart such as removing the bottleneck created by the existing Land Use Act of
1978 and the Urban and Regional Planning Act of 1992 that vested the right of land ownership on the
Federal and State governments and have ended up in creating barrier to development leading to the
terrible state of inadequate infrastructure to catalyse the development of new initiative like smart cities.
Even though the smart cities initiative in still fraught lack of consensus on its definition and conception,
the smart cities are field in want of a good theoretical base in order to fully take advantage of its benefits.
The paper then identifies the condition for smart city implementation such as a very strong IT base after
which the conceptual framework of smart city in Nigeria was proposed. With these situations, the
implementation of smart cities in Nigeria can be facilitated.
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