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ABSTRACT

Self-driving car technology is no longer a novel idea. Given the rate at
which the technology is developing, fully autonomous cars are predicted
to become readily available over the next three decades. Self-driving
vehicles offer numerous advantages, such as significantly reduced
accidents, provision of automobile access to disabled people, traffic
efficiency, easy parking and safety of movement. On a global scale, self-
driving vehicles are being investigated to determine the legal, ethical and
economic implications of their use. The widespread adoption of
autonomous vehicles will undoubtedly alter land use and influence the
interpretation of relevant land laws. It will also require major adjustments
to the way roads are designed. The aim of this research is to examine the
link between the transportation infrastructure readjustments required for
the deployment of self-driving cars and sustainable land development in
Nigeria. This study adopted the doctrinal research methodology, using
qualitative research techniques to analyse primary sources of law such as
the Nigerian Constitution, 1999, and the Land Use Act, as well as
secondary sources of law such as books written by renowned scholars,
peer-reviewed journals on self-driving cars and relevant policy
frameworks to actualise its objectives. The study noted that transportation
and land use are intertwined, as transportation infrastructure is one of the
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1.0 Introduction

Since the invention of the first vehicle in the early
1800s, engineers, government officials and road
designers have continuously reconsidered their
approach to road construction and adopted fresh
perspectives on infrastructure development. The era
of short commutes and pedestrian pathways evolved
into an age of broad roads, transnational routes and
suburban expansion (Radwan, 2022). Today, we
have entered a new era, as autonomous vehicles are
already here and will be available globally in a few
decades (Pisarov, 2020; UltraDrift, 2016). While
some of such cars are already in the country, their
use has not yet generally been permitted on public
roads, owing to safety concerns. While there are
discussions and potential for testing and pilot
programmes, the current legal framework and
infrastructure may not be suitable for handling
autonomous vehicles safely and effectively.

No doubt, the introduction of self-driving vehicles
will affect almost all aspects of our lives. It will
significantly impact the expansion of the
transportation sector and the development of sub-
urban and urban areas. Specifically, the adoption of
autonomous  vehicles will influence human
movement and transportation within cities by
decreasing the need for personal vehicles, thus
reducing road congestion and travel expenses. In the
long run, it will lower the demand for parking
facilities, increase network capacity and foster the
decentralised development of cities (Rahman,
2023). 1t is therefore imperative to consider the
potential impact of these technologies on
sustainable land development. In that regard, this
study will examine the effects of autonomous
vehicles on urban land development.

2.0 Materials and Methods

This study adopted the doctrinal research
methodology, using primary and secondary law
sources to investigate the effects of self-driving cars
on urban land development and urban land policies.
Primary law sources such as the Constitution of the
Federal Republic of Nigeria (1999, as amended) and
the Land Use Act, as well as secondary sources such
as books written by renowned scholars, peer-
reviewed journal articles on self-driving cars and
urban land development were consulted, alongside
an assessment of relevant policy frameworks. The
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research placed particular emphasis on the
implications of widespread use of self-driving
vehicles on urban areas, especially in terms of
parking facilities, public transport systems and the
anticipated shifts in residential patterns as families
rethink the place of proximity in their living
arrangements. By applying these insights, the
researcher seeks to contribute to the broader
discourse on urban and land-use planning as well as
the future of transportation in a rapidly evolving
technological landscape.

Brief Overview of Self-Driving Cars

Generally, a vehicle is deemed autonomous if it can
function for an extended duration without needinga
human operator (Bartneck, 2021). Self-driving
vehicles are equipped with the capacity to perceive
their surroundings and navigate within designated
lanes without human input (Yoganandhan, 2020).
They use digital technologies to operate
independently, hence their ability to drive and move
on roadways by sensing environmental conditions.
Their design is aimed at minimising road space,
mitigating traffic congestion and reducing accident
risks (Szikora, 2017).

According to SAE International, there are six levels
of vehicle automation: zero to five. At level zero,
the wvehicle exhibits no automation whatsoever.
Levels one and two pertain to semi-autonomous
vehicles, which require a human driver to maintain
a degree of engagement while the vehicle is in
operation. Level three signifies vehicles with
conditional automation, while level four are for
vehicles equipped with high driving automation
(Krysiuk, 2021). Level five means full driving
automation, wherein the driver is not required to
maintain control. Once an autonomous vehicle
attains level five, it is presumed capable of
operating independently under all conditions
(Rosemadi, 2022).

Self-driving vehicles have a range of sensors and
technologies for achieving autonomy (Campbell,
2018).0ne of such technologies is Light Detection
and Ranging (LIDAR), a remote sensing technique
that uses light beams to highlight an object and then
examine its reflections to create a real-time three-
dimensional map of the surrounding area (Bimbraw,
2015). LIDAR combines an emitter, a mirror and a
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receiver to create a comprehensive 360-degree
mapping of the road structure (Yun, 2019). Another
sensor deployed by self-driving vehicles is Radio
Detection and Ranging (RADAR), which estimates
the relative velocity between the vehicle and any
potentially intrusive object, using electromagnetic
waves (Ondrus, 2020). Unlike LIDAR, RADAR is
limited in its ability to delineate the shape of the
scanned area (Sarkan, 2017).

Autonomous vehicles also use ultrasonic sound
waves to detect nearby obstacles and map out the
surrounding environment (Raza, 2018). Video
cameras are positioned near the rear-view mirror to
provide a multidimensional, real-time image of the
route ahead, thus allowing for the identification of
potential hazards, including passersby and animals.
These cameras also facilitate the recognition of road
markings, such as lane delineations, signboards and
traffic signals (Megha, 2019). Additionally,
autonomous vehicles rely on the Global Positioning
System (GPS) to obtain location information,
including longitude and latitude, from satellites
(Zhao, 2018). These vehicles are in use in many
countries, e.g., the United Kingdom, Germany,
China, and Japan. Some autonomous vehicles have
also been found in Lagos, Nigeria. (Ultra Drift,
2019).

3.0 Urban Land Policies in Nigeria

Land is one of nature's most contentious assets and
a resource of paramount significance upon which
the entire economy of a nation relies. As such, any
regulation concerning land can have either a
positive or negative impact on the nation's economy,
depending on how it is implemented (Uzoamaka,
2021). A piece of land is deemed urban if it is
occupied by cities, towns, business organisations or
semi-dense areas (Dijkstra, 2021). Urban
development is often characterised by the
establishment of policies, it encompasses a rise in
population, expanding urbanisation, environmental
concerns, the hunt for sustainability, and
advancements in technology (Awuah, 2022).

It is worth noting that effective management and
oversight of land ownership, possession and use
cannot be accomplished without well-structured
land laws and their efficient implementation
(Ugonabo, 2023). In Nigeria, Section 43 of the 1999
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Constitution is the fundamental law that guarantees
the right of every citizen to own and acquire
immovable property anywhere within the country.
Similarly, Section 1 of the Land Use Act provides
that every piece of land that is part of a state’s
territory in the federation belongs to the governor of
that state and is held in trust and managed for the
benefit of all Nigerians. Specifically, Section 2 vests
the control and management of all urban areas in the
governor of each state, while the local government
in the area where the land is located is in charge of
managing all other land.

However, it must be noted that the Land Use Act has
not adequately established viable and sustainable
mechanisms for land delivery (Kuma, 2017). Otubu
(2018) identifies some gaps in the administration of
the Act, noting that the administrative framework
established by the Act lacks coherence and clarity in
its functions and objectives, hence the need for
legislative intervention to amend the Act’s
provisions. Udoekanem (2014) observes that the
Act has unintentionally created various forms of
tenure in an effort to unify the multiple land tenure
systems that were previously in operation. This has
resulted in concerns regarding the rights of
occupancy conferred by the Act and the undue
bureaucracy faced in gaining the governor's
approval. Despite this, the reality is that the only
specific federal land law in Nigeria remains the
Land Use Act, 2004,

In addition to the Land Use Act, the National
Building Code provides guidelines for the design of
buildings, parking garages, public streets, and
various other facilities. However, these regulations
were primarily formulated with human users in
mind, as autonomous vehicles had not emerged at
the time. Undoubtedly, therefore, the advancement
of self-driving car technology will induce drastic
changes in the design of facilities, as infrastructure
will henceforth have to be less human-centric to
effectively adapt to autonomous driving (Radwan,
2022).

Furthermore, the increasing prevalence of self-
driving vehicles will necessitate the construction of
infrastructure not currently addressed by the
building code. One such requirement is the
development of charging stations for autonomous
vehicles at various locations. The entrances of
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commercial buildings will also need to be
redesigned to incorporate drop-off points where
autonomous vehicles can safely discharge
passengers before proceeding to their next
destination (Stein, 2021). Moreover, the spread of
autonomous vehicles will require the establishment
of intelligent transportation systems, including
smart traffic signals and vehicle-to-infrastructure
communication networks.

4.0 Discussion

The development of land in urban areas will
inevitably be impacted by the expanding use of self-
driving cars. However, there have been arguments
as to whether the disadvantages involved in the use
of self-driving vehicles negate the impact that such
vehicles will have on sustainable land development.
One of these disadvantages include the lack of
liability in the event of an accident involving
autonomous vehicles. In simpler terms, who will be
held liable if an autonomous vehicle is involved in
an accident? Or who will be held liable if a car,
driving itself, crashes into a major infrastructure as
a result of some software glitch? While some
scholars have argued that the manufacturer should
bear such liability (Uzair, 2021), others believe it
should be borne by the software developer (Gurney,
2013). Yet other scholars argue that the owner
should bear the responsibility (Pagallo, 2013).

Accordingly, this study calls attention to the impact
of self-driving vehicles on sustainable land
development. As already observed, autonomous
vehicles will significantly contribute to changes in
road design, urban sprawl, re-purposing of parking
facilities, migration, and changes in land laws.

Parking Spaces

It is clear that the average automobile spends over
ninety percent of its lifetime parked. Nowadays
people prefer to keep their private cars as close to
themselves as possible, hence their utilization of
spaces in the home, office, market or other locations
that they visit (Levinson, 2015). Consequently, the
demand for vehicle storage facilities has surged,
prompting the construction of multiple car parks on
valuable land (Nourinejad, 2018). However, the use
of self-driving vehicles has made it possible for
commercial autonomous cars to pick up passengers
from their locations, transport them to their
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destinations and swiftly attend to the next passenger
without any requirement for parking (Othman,
2022). Personal self-driving cars may opt to return
home until the owner is ready to be picked up. In the
light of this, it is evident that the need for roadside
parking will decline dramatically with the
integration of self-driving cars (Ribeiro, 2023).

The widespread use of these vehicles will not only
decrease the need for parking facilities but will also
present opportunities for repurposing existing
spaces, potentially enhancing living standards
within communities (Huajun, 2023). Vacating
spaces that are being used for parking can facilitate
operational improvements, attract investments in
infrastructure and lead to modifications of land-use
patterns and design (Fagnant, 2015). These car
parks may be converted to urban gardens or to make
space for additional roads (Nikhil, 2020). They
could also be transformed to new public spaces for
sustainable modes of transport such as bridges,
tunnels and railways (Kirschner, 2020), green areas,
extra lanes for traffic or sections designated for
bikes or pedestrians (Silva, 2021).

Furthermore, converting parking areas into
roadways will enhance mobility, which has
historically contributed to urban development and
expansion (Levinson, 2015). In view of this, it is
essential for urban planners and policymakers to
evaluate the implications of autonomous vehicles
for parking infrastructure and land use in order to
them to effectively adapt to these coming changes
(Nikhil, 2020). In summary, the adoption of self-
driving cars will result in fewer parking spaces, a
situation that will have a huge impact on the layout
of cities and how land is used (Zhang, 2017).

Migration

Self-driving vehicles classified as Level 3 and
above are expected to decrease the amount of
overall driving time or time related to driving
activities (Skarbek-Zabkin, 2018). This transition
allows drivers —now functioning as passengers —the
opportunity to engage in alternative activities during
their trips (Anderson, 2016). Time being a crucial
commodity, autonomous vehicles will afford people
more productive time (Lyons, 2007). Additionally,
the capacity of self-driving vehicles to operate in
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close proximity and navigate narrower lanes is
expected to reduce road congestion (Adam, 2019).

The combination of these two factors may encourage
commuters to extend their travel distances to and
from work, resulting in a tendency to reside further
from urban centres. Indeed, the advent of
autonomous vehicles is set to transform urban
communities, as individuals and families may seek to
relocate from central cities to more affordable areas
(Nikhil, 2020). The underlying rationale for this shift
is that if individuals can work while travelling, the
perceived value of saving time diminishes compared
to when they must concentrate solely on driving.
Conversely, some scholars argue that the increase in
travel demand may ultimately negate the time and
cost savings associated with self-driving vehicles in
the long term (Milakis, 2018). Nonetheless, at
present, the reduction in travel time is likely to foster
a willingness to live in locations farther from the
workplace (Levinson, 2015).

Road Designs

Historically, road networks have been designed with
human drivers as the primary consideration. The
majority of road designs reflect the characteristics of
human drivers, including factors such as reaction
time and eye height, which significantly influence
how roads and highways are structured (Othman,
2021).This indicates that the integration of
autonomous vehicles into road systems will
necessitate modifications to road design, as existing
standards and guidelines may need to be revised and
certain driver-centred requirements may become less
relevant in the context of self-driving vehicles (Intini,
2019). Consequently, the transition from
conventional vehicles to autonomous cars is likely to
prompt changes in road geometric design parameters,
including lane width and stopping sight distance
(Pham, 2021).

Another crucial matter in driving is the stopping
sight distance, which is the distance required by
drivers to safely come to a complete stop in the
event of a dire situation (Gargoum, 2020). It
comprises the sum of distance travelled during the
reaction time and the braking time (lvancev, 2022).
Research indicates that the average reaction time for
human drivers is approximately two seconds,
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although it can be slightly less (Fambro, 1998).In
contrast, autonomous vehicles are expected to
demonstrate significantly faster reaction times.
Dixit (2016) posits that the average reaction time for
a self-driving car to regain control after
disengagement is approximately 0.83 seconds.
Othman (2021) suggests that the reaction time could
be 0.5 seconds and Aryal (2020) offers a more
aggressive reaction time of 0.2 seconds. These
varying estimates underscore the necessity of re-
assessing human driver characteristics as the market
penetration of self-driving vehicles increases. It is
therefore imperative to revise the road geometric
design and associated guidelines, as certain driver-
based requirements may diminish as a result of the
shift from conventional to automated driving
(Tenglimoglu, 2023).

Urban Sprawl

Urban sprawl refers to a pattern of unregulated
development on the outskirts of a city. This concept
entails a developmental process that alters land use
patterns, resulting in a diverse array of shapes and
sizes (Yasin, 2021). It can be characterised as the
swift rise of towns or cities in undeveloped land
surrounding a relatively populated city (Resnik,
2010). Urban sprawl! often manifests as low-density
residential developments, featuring clusters of
population and economic activities at the urban
fringe, which may lead to the establishment of
business enterprises such as office buildings, retail
spaces and even manufacturing facilities. It can also
result from the sporadic construction of individual
homes across previously rural landscapes (Nechyba,
2004). It bears noting that while these areas have
lost their rural attributes, they cannot yet be
classified as fully urban (Zuhal, 2016).

It has been previously established that the
integration of self-driving vehicles will result in
migration from urban centres to low-income
housing on the outskirts, as commuters may be more
inclined to travel longer distances while engaging in
productive activities during their journey (Nikhil,
2020). This shift will cause less densely populated
areas to become significantly more populated and
developed, a situation that can contribute to urban
sprawl (Milakis, 2018).The anticipated increases in
travel utility resulting from self-driving vehicles
will predominantly benefit suburban and exurban
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regions by improving job accessibility, potentially
driving further urban sprawl in cities (Pimenta,
2023). In the end, self-driving cars will induce
individuals’ willingness to commute across longer
distances, leading to possible sprawl aggravation
and complication in the process of providing
adequate transit services (Gruel, 2016).

Changes in Land Laws

Autonomous vehicles will significantly alter land
use and the legal frameworks governing real estate.
As previously noted, the prevalence of self-driving
cars will result in a marked reduction in the
necessity for parking facilities (Tscharaktschiew,
2022). Self-driving cars will drop off passengers at
their destinations and subsequently navigate to
remote parking areas, creating opportunities for the
repurposing of spaces that were previously used as
car parks (Heinrichs, 2016). This shift will
necessitate significant modifications in roadway
design (Park, 2021). Increased adoption of
autonomous cars will also promote shared mobility,
potentially replacing individual vehicle ownership
with  fleet-based systems (Othman, 2022).
Concurrently, individuals will become more
amenable to longer commutes, utilising this time for
work while travelling (Zhong, 2020).

These changes associated with the use of self-driving
vehicles will demand corresponding adjustments in
urban policies and land-use law (Levine, 2023). For
example, zoning regulations and building guidelines
will require updates to accommodate the evolving
parking landscape. The prospect of extended
commutes may also necessitate more stringent
environmental regulations. Jurisdictions must
navigate these developments amidst considerable
uncertainty, as the future adoption of various
technologies remains unpredictable (Stein, 2021).
Nonetheless, it is essential for government entities to
modernise land-use laws to align with this
technological and societal transformation.

One of the first countries to amend their road laws
as a result of the rapid development of autonomous
vehicles is Germany. The German Road Traffic Act
was amended by Article 2 of the Act of 12 July 2021
through the insertion of sections 1d-11(Sever,
2024).Specifically, this section defines an
autonomous vehicle to mean a motor vehicle that is
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able to autonomously perform the driving task in a
determined  operational area  without the
involvement of a driver; the vehicle must have
satisfied the required conditions as provided by the
Act. The determined operational area has also been
defined by the Act to mean the geographically and
spatially delimited public road environment in
which a motor vehicle with autonomous driving
functions is permitted to operate if the requirements
set out in the Act are met. Additionally, if the
requirements set out in the Act are met, the Federal
Motor Transport Authority is expected to grant an
operating permit for an autonomous vehicle upon
request by the manufacturer. The filing of the
application and the approval procedures have all
been provided for in the amended Act.

In Japan, the regulations guiding traffic and traffic-
related offences are contained in the Road Traffic
Vehicle Act and the Road Traffic Act (Imai, 2019).
These laws have been amended to accommodate
autonomous vehicles (Chinen, 2024). One of these
amendments is the addition of the term ‘automatic
operating device’ to the inventory of equipment
that, if installed in a vehicle, must meet safety
standards. Specifically, Section 41 states that a
driving recording device is a requirement for any
vehicle equipped with an automatic operating
mechanism. The Ministry of Land, Infrastructure,
Transport and Tourism is empowered to set the
conditions of use for each autonomous driving
device based on the performance of the said device.
The Road Traffic Vehicle Act also introduced the
concept of specified maintenance, that is, the
maintenance necessary for achieving autonomous
driving (Section 49).

5.0 Recommendations

Self-driving vehicles are advancing rapidly, with
their influence on wurban policies and land
development being unavoidable. The most prudent
approach is to proactively adapt to these changes.
Thus, this study recommends comprehensive
planning to optimise the functionality of self-driving
cars. A first step would be to revise policies by

making them less human-centric and more
accommodating to autonomous vehicles. Also
recommended it the establishment of legal

frameworks that facilitate the seamless incorporation
of autonomous vehicles into current transportation
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systems. Such policies steps could include offering
incentives to developers for providing infrastructure
that supports self-driving cars, including dedicated
drop-off zones and charging stations.

Additionally, urban planners should integrate the
anticipated effects of self-driving vehicles into long-
term land use and development strategies. This
integration involves identifying opportunities to
repurpose existing parking facilities into mixed-use
spaces and green areas, thereby promoting more
efficient land use. This study also stresses the need
to modify infrastructure, e.g. roadways, to meet the
specific requirements of autonomous vehicles.
Cities should prioritise the development and
installation of smart traffic lights and vehicle-to-
infrastructure communication networks, while
updating road signage to enhance safety and
efficiency for autonomous vehicles.

6.0 Conclusion

The emergence of self-driving cars presents a
profound opportunity to reshape urban land
development in ways that enhance efficiency,
accessibility and sustainability. As this technology
continues to evolve, it is clear that its integration
into urban environments will necessitate a re-
evaluation of existing infrastructure, land-use
patterns and transportation policies. The findings of
this study show that self-driving vehicles could
significantly reduce the demand for parking spaces,
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