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Abstract

Urban planning implementation is a crucial process of urban planning to improve,
attain, and maintain urban sustainability globally. However, the implementation
process for land use demarcated for various urban functions is being confronted by
various challenges in the Global South. This study aims to integrate questionnaire
surveys of urban and regional planning experts and Geographic Information
Systems (GIS), in order to investigate the level of urban planning implementation
of land use demarcated for various urban functions to support strategic actions for
urban sustainability. Using Abuja, Nigeria, as a case study, an urban plan, urban
impervious surface map, and questionnaire data were collected, and an integrated
method analysis, including qualitative and quantitative (descriptive, Euclidean
Distance Modelling, and Linear Regression Modelling) was deployed. Key findings

show that the vast majority of experts in
urban and regional planning perceive
the implementation of all land use for
various urban functions to be between
moderate and very high levels, except
that of industrial land use perceived to
be between moderate and low levels.
GIS findings show that, while land
uses demarcated for transportation,
commercial, educational, and institu-
tional functions are positively and
significantly associated with the urban
impervious surface, industrial land use
and urban green spaces are negatively
associated. Findings show that abuse
of official privileges by distorting master
plans, political interference, compromise
by public servants, and inadequate
funding are key challenges for urban
planning implementation on land use
demarcated for various urban functions.
The findings in this study are crucial
for strategic decision makers in urban
planning to improve the implementation
process for various urban land-use
functions and urban sustainability in the
Global South, in general, and in sub-
Saharan Africa, in particular.

Keywords: Demarcation, land-use
functions, urban sustainability, urban
impervious surface, urban plan, GIS, land
use, sub-Saharan Africa, Global South

EVALUERING VAN STEDELIKE
GRONDGEBRUIK AFBAKENING
EN IMPLEMENTERING VIR
VERSKEIE STEDELIKE FUNKSIES
DEUR GEBRUIK TE MAAK VAN
GIS EN OPNAME-GEBASEERDE
DATA: DIE GEVAL VAN ABUJA
CITY, NIGERIE

Die implementering van stedelike
beplanning is ’'n deurslaggewende
proses van stedelike beplanning om
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stedelike volhoubaarheid wéreldwyd
te verbeter, te bereik en te handhaaf.
Die implementeringsproses vir
grondgebruik wat vir verskeie stedelike
funksies afgebaken is, word egter
deur verskeie uitdagings in die Global
South gekonfronteer. Hierdie studie
het ten doel om vraelysopnames van
stads- en streekbeplanningkundiges
en Geografiese Inligtingstelsels
(GIS) te integreer om die vlak van
stedelike  beplanningsimplementering
van grondgebruik wat vir verskeie
stedelike funksies afgebaken is, te
ondersoek om strategiese aksies
vir  stedelike  volhoubaarheid te
ondersteun. Deur Abuja, Nigerié, as 'n
gevallestudie te gebruik, is 'n stedelike
plan, stedelike ondeurdringbare
opperviakkaart en vraelysdata
ingesamel, en ’'n geintegreerde
metode-analise, insluitend kwalitatiewe
en kwantitatiewe (beskrywende,

Euklidiese  Afstandsmodellering en
Lineére Regressie Modellering) is
ontplooi. Sleutelbevindinge toon dat

die meeste deskundiges in stedelike en
streekbeplanning die implementering
van alle grondgebruik vir verskeie
stedelike funksies as tussen matige
en baie hoé vlakke beskou, behalwe
dié van industriéle grondgebruik wat
waargeneem word as tussen matige
en lae vlakke. GIS-bevindinge toon
dat, terwyl grondgebruike wat vir
vervoer afgebaken is, kommersiéle,
opvoedkundige eninstitusionelefunksies
positief en beduidend geassosieer word
met die stedelike ondeurdringbare
oppervlak, word industriéle
grondgebruik en stedelike groen ruimtes
negatief geassosieer. Bevindinge toon
dat misbruik van amptelike voorregte
deur verdraaiing van meesterplanne,
politiecke inmenging en kompromie
deur staatsamptenare, en onvoldoende
befondsing sleuteluitdagings is vir
stedelike  beplanningsimplementering
op grondgebruik wat vir verskeie
stedelike funksies afgebaken is.
Die bevindinge in hierdie studie is
van kardinale belang vir strategiese
besluithemers in stedelike beplanning
om die implementeringsproses vir
verskeie stedelike grondgebruikfunksies
en stedelike volhoubaarheid in die
Globale Suide in die algemeen en
in Afrika suid van die Sahara in die
besonder te verbeter.

TEKOLO EA MOELI OA
TSEBELISO EA MOBU OA
LITOROPO LE NTS’ETSOPELE
BAKENG SA MESEBETSI E
FAPANENG EA LITOROPONG HO
SEBELISOA GIS LE TLHAISO-
LESELING E THEHILOENG

Enoguanbhor et al. 2023 Town and Regional Planning (83):45-56

LIPATLISISONG: BOITHUTO BA
ABUJA CITY, NIGERIA

TSebetso ea moralo oa litoropo e
bohlokoahali ho ntlafatsa, ho fihlela le ho
boloka botsitso ba litoropo lefatSeng ka
bophara. Leha ho le joalo, tSebeliso ea
mobu e behiloeng bakeng sa mesebetsi
e fapaneng ea litoropo e tobane le
ligholotso tse fapaneng libakeng tsa
Global South. Boithuto bona bo reretsoe
ho kopanya lipatlisiso tsa lethathamo la
lipotso tsa litsebi tsa meralo ea litoropo
le libaka le Geographic Information
Systems (GIS) ho batlisisa boemo ba ho
kengoa tSebetsong ha moralo oa litoropo
oa tSebeliso ea mobu e etselitsoeng
mesebetsi e fapaneng ea litoropo ho
ts’ehetsa ts’ebetso ea maano a teng o
netefatsa ntSetsopele ea maphomella
ea litoropo. Ho sebelisoa Abuja, Nigeria
e le mohlala, ho ile ha bokelloa moralo
oa toropo, ‘mapa oa toropo, le lintlha tsa
lethathamo la lipotso, hoa oetse hoa
sebelisoa mokhoa o kopanetsoeng oa
ho hlahloba, ho kenyeletsoa boleng le
lipalo (e hlalosang, Euclidean Distance
Modelling, le Linear Regression
Modelling). Liphuputso tsa bohlokoa
li bonts’itse hore litsebi tse ngata tsa
moralo oa litoropo le libaka li hlokometse
hore ts’ebeliso eohle ea mobu bakeng
sa mesebetsi e fapaneng ea litoropo e
lipakeng tsa maemo a itekanetseng le
a holimo haholo, ntle le a ts’ebeliso ea
mobu oa liindasteri ho nahanoang e le
lipakeng tsa maemo a itekanetseng le
a tlase. Liphuputso tsa GIS li bontSitse
hore le hoja tSebeliso ea mobu e arotsoe
bakeng sa lipalangoang, mesebetsi ea
khoebo, ea thuto le ea litsi tsa tSebetso
e amana hantle le sebaka sa litoropo,
tSebeliso ea mobu oa indasteri le libaka
tse tala tsa litoropo li amahanngoa
hampe. Liphuputso li bontSitse hore
tSebeliso e mpe ea litokelo tsa molao
ka ho sotha merero e meholo, ho kena-
kenana hoa lipolotiki le ho sekisetsoa
ke basebeletsi ba sechaba, le lichelete
tse sa lekaneng ke ligholotso tse ka
sehloohong bakeng sa ts’ebetso e
atlehileng ea moralo oa litoropo mabapi
le tSebeliso ea mobu e etselitsoeng
mesebetsi ka ho fapana. Liphetho tsa
phuputso ena li bohlokoa bakeng sa
baetsi ba ligeto tsa maano mabapi le
moralo oa litoropo ho ntlafatsa ts’ebetso
e fapaneng ea mobu litoropong le
ts’ebeliso ea litoropo lefatSe lohle ka
kakaretso le ka ho khetheha Afrika e ka
boroa ho Sahara.

1. INTRODUCTION

In the Global South, especially in
sub-Saharan Africa, urban functions,
for which the various purposes of
urban spaces are demarcated (for
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example,residential, commercial,
industrial, institutions, green spaces,
and transportation), are faced with
various challenges such as land-
use distortions that hinder their

full utilisation (Chen, et al., 2020;
Guillaume, 2020). However, urban
planning, which is the deliberate
process of arranging spatial patterns
of urban land use designated for
various urban functions, helps create
a functional urban environment
(Enoguanbhor, 2021) and improve
urban sustainability (Cobbinah,
Asibey & Gyedu-Pensang, 2020).

In this context, urban sustainability
is a condition that allows current
and future urban dwellers to
maximise the cultural, social,
economic, and environmental
benefits provided by various urban
functions without compromising
urban development for current and
future generations (Enoguanbhor,
2021; Cobbinah et al., 2020).

To improve, attain, and maintain
urban sustainability, urban planning
processes, including defining the
goal and objectives, data collection
and analysis, plan formulation,
negotiation and decision-making,
implementation, as well as monitoring
and updating should be handled
adequately, in order to realise the
cultural, social, economic, and
environmental objectives of the plan
(BMZ, 2012). Implementation, which
is the process of using the plan as

a model to transform urban space,
is crucial because it contributes

to the level of actualising urban
sustainability. Thus, a well-designed
urban plan may not be able to provide
fully the cultural, social, economic,
and environmental functions of the
plan if the implementation process is
not handled correctly (Enoguanbhor,
2023). As a strategic action, the
urban planning implementation
process varies widely, but the
general process includes from
master plans to detailed plans, from
detailed plans to permits, and from
permits to developments (Long et
al., 2020). Implementation in the



context of this article' focuses on,

for example, the spatial patterns

of urban impervious surface within
land uses demarcated for various
urban functions, without considering
whether the type of urban elements
or structures built in such demarcated
locations correspond to the plan

for maximum urban functions.

The implementation process can be
confronted by various challenges
across sub-Saharan Africa and
other parts of the Global South
(Admasu & Jenberu, 2020; Huang

& Cantada, 2019; Negeri, Guta &
Erena, 2023; Ryan & Gao, 2019).
For example, in Abuja, Nigeria, illegal
conversion of land use, uncontrolled
and unintended development,
inadequate funding, outrageous
implementation cost, lack of political
will, lack of coordination among
government departments, inadequate
consideration of the informal

sector as active stakeholders,

lack of formal public participation,
and inadequate technical experts
are challenges facing the urban
planning implementation process
(Enoguanbhor et al., 2023; Gumel
et al., 2020; Ubani, Mba & Ugwu,
2014). Previous urban studies (Long
et al., 2020; Liu et al., 2020; Admasu
& Jenberu, 2020; Huang & Cantada,
2019; Negeri et al., 2023; Ryan

& Gao, 2019) on urban planning
implementation report low-level
implementation and/or identify
various challenges associated

with the implementation. For
example, low-level urban planning
implementation was reported for
Beijing, China (Long et al., 2020;

Liu et al., 2020). According to
Admasu and Jenberu (2020), lack of
qualified personnel, lack of planning
standards, and inappropriate
implementation of legal frameworks
are key challenges associated

1 The GIS data came from Remote Sensing
that displays the real-world situation of
urban spatial patterns. The authors did not
investigate whether the plan was implemented
fully because they are aware that numerous
factors must be considered for the
implementation of the plan at full scale. The
urban impervious surface from the GIS data
indicates urban development but the authors
did not investigate what kind of development,
especially knowing that illegal land-use
conversions are possibilities, according to
the surveys of urban and regional planning
experts.
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with low-level urban planning
implementation in Arba Minch Town,
Southern Ethiopia. Managing such
challenges could vary among urban
and regional planning experts,
depending on their personal working
environments and decision-making
processes in strategic actions.
Findings from previous studies

are relevant, on the one hand, but
are too general to inform strategic
actions about successes and failures
of urban planning implementation
of individual land use demarcated
for various urban functions, on

the other hand. No previous study
used spatial data to contrast the
perceptions of urban and regional
planning experts about the level

of urban planning implementation
on multiple urban functions for

the purpose of identifying various
urban land uses where the

urban planning implementation
process should be improved.

The current study, therefore, aims

to integrate questionnaire surveys

of urban and regional planning
experts and Geographic Information
Systems (GIS) to investigate the level
of urban planning implementation

of land use demarcated for various
urban functions to support strategic
actions for urban sustainability.
Specifically, the study intends to:

1. use surveys of urban and
regional planning experts to
analyse the level of urban
planning implementation on land
use proposed for various urban
functions;

2. use GIS to quantify spatial
associations between the urban
impervious surface and land
use proposed for various urban
functions for the purpose of
contrasting the level of urban
planning implementation based
on urban and regional planning
experts’ perceptions and spatial
data, and

3. identify key challenges for urban
planning implementation of land
use demarcated for various
urban functions.

2. LITERATURE REVIEW

Urban planning implementation for
workable land use has been the
focal interest of urban and regional

47

planners, urban geographers

and GIS/remote sensing experts,
environmentalists, architects,
builders/civil engineers, and so

on. Urban planning is the process
of organising the use of land and
other physical resources to improve
the quality of life and general well-
being of urban dwellers (Beltrao

& Kessler, 2013: 1). According to
Kassahun and Gobena (2022: 1), it
is a technical and political process
concerned with the development
and use of land, protection and

use of the environment, public
welfare, and the design of the urban
environment, including air, water,
and the infrastructure passing into
and out of urban areas such as
transportation, communications, and
distribution networks. Approximately
4.4 billion people, or 56% of the
world’s population, now reside in
cities. By 2050, roughly 7 out of

10 people will live in cities, with

the urban population predicted

to be more than doubled from its
current level (World Bank, 2023: 1).
Human activities, urbanisation, and
demographic change, predicted to be
strong drivers of growth, are catalysts
for the negative externalities of urban
development (Li et al., 2016: 15).

The challenges of urban planning
implementation of land uses for
sustainable urban development

are on the increase, particularly

in burgeoning countries such

as Nigeria and the causes have
been linked to several factors.
Kassahun and Gobena’s (2022: 1)
study on challenges of urban plan
implementation in small towns of
West Showa Zone, Oromia Regional
State, Ethiopia, showed that poor
plan implementation is associated
with town establishment before
plan, inadequate awareness of the
importance of town plan, lack of
budget, lack of skilled manpower,
and environmental issues such as
conflict with surrounding Kabele? on
paying compensation for land plots.
According to Slaev and Nedovic-
Budic (2017), Sofia’s master plan in
Bulgaria has large inconsistencies
between the plan’s overall goal

and some of its measures and
implementation tools. Among

2 Kabele is a settlement in Ethiopia.



the various challenges, the most
common were high crime levels,
unemployment, health issues,
poverty, pressure on public facilities/
infrastructures, high population
density, as well as poor planning
and implementation policies.

Aribigbola’s (2007: 1) study on
“Urban land-use planning, policies
and management in Akure, Nigeria”
revealed that, although land-use
planning and policies, as well as
mechanisms are in place in the city;
they are not fully implemented by the
State Ministry of Works, Lands, and
Housing, as well as the Department
of Urban and Regional Planning, and
do not have any significant effect

on land accessibility. As such, they
advocated for the reinvigoration

of land-use policies including
amendment of the Land Use Act.
Urban planning implementation is a
critical issue in Nigeria as, according
to the town planners, the continued
neglect of the implementation

and domestication of the law was
responsible for most of the physical,
environmental, social, and economic
challenges afflicting the country.
They pointed out that the absence of
master plans and non-implementation
of existing ones was a major
explanation for the haphazard
physical development and decay
across human settlements in Nigeria
(The Nigerian Tribune, 2021: 1).

3. STUDY AREA

The study area of Abuja City
Development Phases I-Ill in the
Federal Capital Territory (FCT)

of Nigeria (Figure 1) was chosen
due to the implementation of

urban planning in the area
(Enoguanbhor et al., 2022). In

1979, the International Planning
Associates (IPA) prepared the urban
plan (FMITI, 2015; Fola Consult
Ltd., 2011) that made provisions

for various urban functions across
various urban development phases
(Abubakar, 2014; Fola Consult Ltd.,
2011; AS&P and Elsworth, 2008).
The city development of Abuja is
divided into five phases, which

are planned to be implemented
consecutively (Gumel et al., 2020). In
the early 1980s, the urban planning

Enoguanbhor et al. 2023 Town and Regional Planning (83):45-56

implementation started in phase

| before the government seat of
power was relocated from the formal
capital, Lagos to Abuja in 1991
(Adama, 2020; Sufiyan et al., 2015;
Abubakar, 2014; Ejaro & Abubakar,
2013; Idoko & Bisong, 2010).

The Abuja Master Plan of 1979 was
designed to guide the development
of the FCT through each stage of its
growth — from Phase 1, which was
designed to accommodate 230,000
residents through Phases Il and I,
which were to accommodate 585,000
and 640,000, respectively, to Phase
IV aimed at accommodating 1.7
million residents (Abubakar, 2014).
The implementation has gone beyond
phases I-lll to IV (Gumel et al., 2020).
Figure 2 shows a sample of land

uses designated for transportation,
which is Umaru Musa Yar’Adua
Road in Lugbe that connects
Phases Il and Il to other satellite
settlements and recreation, which is
the National Arboretum as an urban
green space located in Phase |.

Abuja City, which is the Abuja
Municipal Area Council (AMAC), and
the entire FCT had a population of
776,298 and 1,406,239, respectively
in 2006 (NPC, 2010: 9, 36). Over the
years, the FCT, including Abuja City,
has witnessed a huge influx of people
into the region. Currently, FCT Abuja
has a population of over 3 million
and comprises the fourth largest
urban area in Nigeria. Its ultimate
population in 2023 is estimated at
3.8 million (Macrotrends, 2023).
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Figure 1: Map of Abuja City showing phases | to Il of urban development.
Source:  Adapted from Enoguanbhor, 2023: 67

Figure 2:  (A) Umaru Musa Yar’Adua Road in Lugbe
and (B) the National Arboretum.
Source:  Enoguanbhor, 2021. Images were taken in 2020 by the first author.
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4. METHODOLOGY

4.1 Research design

The study analysed the urban
planning implementation of land

use demarcated for various urban
functions in Abuja City, Nigeria.

The study employed an integrated/
mixed research approach, where
the use of questionnaire surveys

is combined with GIS for data
collection and analysis (Creswell &
Plano-Clark, 2018: 8). The reason
for choosing mixed research data

is to elaborate on specific findings
(coefficient) from the GIS analysis,
and to cross-check the data against
the questionnaire data set such as
similarities or differences in the level
of implementing land use designated
for various urban functions.

4.2 Population, sample, and
response rate

According to the Town Planners
Registration Council, there were 54
registered town planner companies in
Abuja in 2022 (TOPREC, 2022). To
obtain the population of urban and
regional planning experts in Abuja,
various departments and agencies
for Abuja urban management were
identified, including the Department
of Urban and Regional Planning
(DURP), the Department of
Development Control (DDC), the
Abuja Environmental Protection
Board (AEPB), the Department of
Urban Affairs of Abuja Metropolitan
Management Council (AMMC), the
Federal Housing Authority (FHA),
and the Department of Park and
Recreation (DPR), all located in
Abuja, Nigeria. Due to the need for
experienced experts in urban and
regional planning for information
gathering, only experienced urban
planners in Abuja were identified.
Due to the lack of reliable data
about the total population of urban
and regional planning experts in
the identified departments and
agencies and the difficulties in
identifying such experts who were
willing to respond to questionnaires,
the authors decided to sample 22
urban and regional planning experts
(three senior staff and one junior
staff member, each from the different
departments and agencies) for the

Enoguanbhor et al. 2023 Town and Regional Planning (83):45-56

distribution of questionnaires; 19
questionnaires were retrieved, but
16 were valid to analyse. This shows
a response rate of 86.36%, which

is valid, as per built-environment
survey response rates vary between
7% and 40% (Moyo & Crafford,
2010: 68, John-Nsa, 2021: 33).
Considering the questionnaire data
was to complement the secondary
(GIS) data and authors did not plan
to perform inferential statistics with
the questionnaire data, analysing

16 questionnaires is valid for the
current study. Table 1 presents

the sampled population and
questionnaires retrieved from urban
and regional planning experts from
various departments and agencies.

4.3 Data collection

Empirical data was collected from
urban and regional planning experts
through online questionnaire
administration between 30 August
and 22 September 2022.

The questionnaire consisted

of three sections. Section A
elucidated information on the
respondents’ profile regarding
education, qualification, and work
experience. Section B contained
six Likert scale items presented

in the form of matrix questions on
urban planning implementation for
urban land-use functions. Section C
consisted of open-ended questions
regarding the key challenges for
urban planning implementation

on various urban functions.
Respondents were requested to
rate, on a 5-point scale, how strongly
these land uses as demarcated
have been implemented and how
strongly the challenges affect their
implementation. The closed-ended
questions were ideal to reduce
respondents’ bias (Akintoye & Main,
2007: 601; John-Nsa, 2021: 33).

Regarding the GIS application data,
an urban land-use plan of Abuja

City Phases I-lll (Fola Consult Ltd.,
2011) was collected from DURP,
Abuja, and an Abuja city map of the
observed urban impervious surface
for 2021 produced by Enoguanbhor
(2023) was used. Using supervised
classification with maximum likelihood
algorithm (Vijayalakshmi, Kumar &
Arun, 2021; Campbell & Wynne,
2011; Enoguanbhor et al., 2019; Lu
et al., 2011; Tso & Mather, 2009) on
Landsat 8 satellite image acquired on
09/02/2021 (USGS, 2021), the user,
producer, and overall accuracies of
the map were estimated to be 90.2%,
87.3%, and 88.7%, respectively.

4.4 Data analysis and
interpretation of the findings

While analysing the questionnaire
data, a qualitative analysis (coding,
sorting, synthesising, and ranking)
for open-ended questions and
descriptive (percentages calculations)
for closed-ended and matrix
questions were deployed (Babbie,
2013; Bryman, 2016; Maxwell, 2013;
Secor, 2010). The percentages

of responses were generated

and reported, in order to describe

the respondents’ profile and to
evaluate the level of urban planning
implementation of various urban land-
use functions based on urban and
regional planning experts’ opinions on
the following scales measurements,
where 1 = Very low (21.00 and
<1.99); 2 = Low (=2.00 and <2.99);

3 = Moderate (=3.00 and <3.99); 4 =
High (=4.00 and <4.99), and 5 = Very
high (=5.00). Likert-type scales use
fixed choice response formats and
are designed to measure attitudes

or opinions and even perceptions
(Leedy & Ormrod, 2014: 185).

The percentage calculation was
performed by using a simple
percentage formula: A/B * 100/1,

Table 1:  Sampled population and questionnaires retrieved
Departments/agencies Sa.m pleq pOpl?l|at.i0r‘I/. Questionnaires retrieved REEPENED G
questionnaires distribution (%)

DURP 5 4 80.00
DDC 4 3 75.00
AEPB 4 4 100.00
AMMC 3 3 100.00
FHA 3 3 100.00
DPR 3 2 66.67
Total 22 19 86.36
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where A is the number of respondents
that identified a variable and B is

the total number of respondents
(sampled population). The coding,
sorting, synthesising, and ranking
methods were used to identify

key challenges for urban planning
implementation. For the interpretation
of the qualitative analysis, the ranking
method developed by Enoguanbhor
et al. (2021) was deployed, where
the number of times a variable is
identified is ranked as follows: x =
Very low (1-2 times), xx = Low (3-4
times); xxx = Moderate (5-6 times),
and xxxx = High (7 times and more).

Spatial associations between

urban impervious surface and

land use demarcated for various
urban functions were analysed
using ArcGIS version 10.8.1 and

R version 4.1.1. The analysis was
performed by digitising the urban
plan for various urban functions.
The Euclidean distance modelling
(Yenisetty & Bahadure, 2021) was
used to generate parameters for all
digitised variables as independent
variables and the urban impervious
surface as the dependent variable
(Enoguanbhor, 2022). In addition, a
simple and multiple linear regression
modelling on all parameters (Fotang
et al., 2021) was used to identify the
associations between the observed
urban impervious surface and urban
land use proposed for various urban
functions. Simple and multiple linear
regression can be expressed as:

Y=B,+B, X, +¢

Y =Bt B X B X+ By X+ +B X+ e

where Y is the dependent variable
(the observed urban impervious
surface), X is the independent
variable (land use proposed for
various urban functions by the urban
plan), B, is the intercept, B, is the
coefficient, and ¢ is the random error
terms. To reduce bias in the model,
the Variance Inflation Factor (VIF)
was used to check multicollinearity
problems, where VIF values of 5
and above are defined to identify
and eliminate such problems and

to ensure independent effects

of independent variables on the
dependent variable (Visser &

Jones, 2010; Fotang et al., 2021;
Enoguanbhor et al., 2022). Where the
model returns a positive coefficient,
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it is interpreted that the urban
planning implementation of land
use demarcated for various urban
functions is likely corresponding

to the urban plan. Otherwise, the
model returns a negative coefficient.

5. RESULTS AND
DISCUSSION

5.1 Respondents’ profile

Table 2 presents the level of
education and work experience of all
the participating urban and regional
planning experts. Regarding the
level of education, the vast majority
of the respondents (87.5%) had

a Master’s degree (75.0%) or a

PhD degree (12.5%). Concerning
their work experience, most of the
respondents (75.5%) had between
11 and 20 years’ (50.0%), and
between 21 and 30 years’ (25.5%)
work experience. This shows that
the respondents had the necessary
education and work experience in
urban and regional planning to make
valid statements on urban land-use
demarcation and implementation

for various urban functions.

5.2 Urban planning
implementation of land use
demarcated for various
urban functions

Table 3 shows the results on the level
of urban planning implementation
on various urban land-use functions

in Abuja City, based on survey
results from urban and regional
planning experts. Although no
land-use implementation levels
were perceived as very low, the
respondents showed contradicting
opinions on the implementation
levels of all the land-use functions.

Over half of the respondents (62.5%)
perceived the level of transportation
land-use implementation as

high (50%) to very high (12.5%)

and 37.5% of the respondents
perceived it as moderate (25%) to
low (12.5%). Respondents rated
commercial land-use implementation
equally on the basis of very high,
high, and moderate with 33.3%

for each level. Two-thirds (66.6%)
of the respondents perceived the
implementation level of industrial
land-use moderate (33.3%) to

low (33.3%). Just over half of the
respondents (55.7%) perceived the
implementation level of institutional
land use as moderate (33.3%) to
low (22.2%) and the implementation
level of educational land use as high
(33.3%) to very high (22.2%). Of
the respondents, 55.7% perceived
the implementation levels for
residential land use as very high
(33.3%) to high (22.2%) and 44.4%
of the respondents perceived it as
moderate (33.3%) to low (11.1%).

Although the respondents perceived
the urban planning implementation
level for five of the land-use

Table 2:  Education and work experience of experts
in urban and regional planning
Variable Category Frequency (n=16) %
Advance level/National Diploma 0 0.0
. Higher National Diploma/Bachelor’s degree 2 125
Education
Master’s degree 12 75.0
PhD degree 2 12,5
Less than 10 years 2 12,5
. 11-20 years 8 50.0
Work experience (years)
21-30 years 4 25.0
More than 31 years 2 125

Table 3:  Level of urban planning implementation for
various urban land-use functions
Urbfi:('_;gi's“se \vazl 'E[,Z')‘ High level (%) ':2‘\’/2?;:’,2? Low level (%) I\Sg '(‘:/0‘"; Total (%)

1 | Transportation 12.5 50.0 25.0 12.5 0.0 100
2 | Commercial 333 33.3 33.3 0.0 0.0 100
3 | Industrial 111 22.2 33.3 33.3 0.0 100
4 | Educational 22.2 33.3 33.3 1.1 0.0 100
5 | Institutional 222 222 333 222 0.0 100
6 | Residential 333 222 33.3 1.1 0.0 100
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functions as moderate, the level
for transportation, commercial,
educational, and residential
land-use functions were generally
perceived as high. This finding
differs from the findings of Long et
al. (2020) and Liu et al. (2020) who
reported low-level urban planning
implementation for Beijing, China.

5.3 GIS-based spatial
association between the
urban impervious surface
and land use demarcated for
various urban functions

Table 4 and Figure 3 show the spatial
association results and patterns
between the urban impervious
surface and land use designated

for various urban functions by the
urban plan, respectively. The level

of a simple linear model generated

a positive association for all land
uses, except the industrial function
(r=-0.012). The multiple linear models
generated a negative association for
land uses designated for industrial
(r=-0.018) and educational (r=-
0.009) functions. The low standard
errors for both models, the residual
standard errors for the multiple
linear models, as well as the multiple
and adjusted R-squares show the
model’s goodness of fit. The high and
low values in Figure 3 indicate the
Euclidean distance measurements
between sampled points and
variables, including urban land cover
and land use demarcated for various
urban functions. Although these high
and low values on the maps should
be read to interpret the final results
in Table 4, it was not reported in
Table 4 because these values were
processes to generate parameters
for the regression modelling and

did not present the final results

of the model. Table 4 presents

the final results of the model.

The findings (Table 4 and Figure 3)
show that land uses in the urban
plan proposed for transportation,
commercial, educational, institutional,
and urban green space functions are
associated with urban impervious
surfaces as expected. This indicates
that the implementation of the urban
plan for those urban functions,
particularly within the implemented
urban planned areas, corresponds
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Table 4:

Spatial associations between the urban impervious surface for

2021 and land use designated for various urban functions of Abuja

Land uses designated for various Simple linear model Multiple linear models

urban functions by the urban plan | Coef. | P-value | Std. error | Coef. | P-value | Std. error | VIF
Transportation land use 0.027 | 0.000*** | 0.003 0.027 | 0.000*** 0.003 1.139
Commercial land use 0.028 | 0.000*** | 0.002 0.029 | 0.000*** 0.003 1.599
Industrial land use -0.012 | 0.000*** | 0.001 |-0.018 | 0.000*** 0.002 1.091
Educational land use 0.008 | 0.001*** | 0.002 |-0.009 | 0.002*** 0.003 1.434
Institutional land use 0.020 | 0.000*** | 0.002 0.013 | 0.000*** 0.002 1.243
Urban green space land use -0.061 | 0.000*** | 0.007 | -0.068 | 0.000*** 0.007 1.026

Residual standard error = 110.5 on 11993 degrees of freedom (multiple linear regression)

Multiple R-squared = 0.397, Adjusted R-squared = 0.393 (multiple linear regression)

P-value = 0.000*** (multiple linear regression)
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Figure 3:

with the plan with regard to urban
spatial patterns. The negative
association of the land use for
urban green space (Table 4) with
the observed urban impervious
surface indicates that the green
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A) urban impervious surface (built-up) for 2021

B) land use designated for transportation functions
C) land use designated for commercial functions
D) land use designated for industrial functions

E) land use designated for educational functions
F) land use designated for institutional functions

G) land use designated for urban green space

spaces are being protected from
urban development to a large extent.
This finding does not support the
opinions of Dinda, Chatterjee and
Ghosh (2021) for Kolkata, India,

and of Munyati and Drummond



(2020) for Mafikeng, South

Africa, who reported urban green
space degradation due to urban
expansion. The finding is in line

with Enoguanbhor et al. (2023) and
Enoguanbhor (2022), who opined
that urban green spaces in Abuja are
protected mostly within implemented
urban planned areas. In addition,
the finding supports those from Liu
et al. (2022) on greening policies
and urban green space spatial
patterns in Xuchang and Shanghai,
China. However, the negative
association between land use for
industrial functions and the observed
urban impervious surface (Table 4)
indicates that the implementation
does not correspond to the urban
plan for industrial urban functions.

5.4 Key challenges for urban
planning implementation
of land use demarcated for
various urban functions

Table 5 shows key challenges for
urban planning implementation

of land use demarcated for
various urban functions based

on questionnaire surveys. Key
challenges perceived to highly
affect planning implementation
include abuse of official privileges
by distorting master plans, political
interference and compromise

by public servants, as well as
inadequate funding The challenge
of “inadequate professionals”

was perceived as moderate.
Other challenges perceived at
low levels include corruption,
change in government policies, a
lack of political will, and so on.

The finding on inadequate funding is
consistent with those of Enoguanbhor
et al. (2021). The challenge
perceived as moderate is inadequate
professionals and supports those

of Admasu and Jenberu (2020)

who reported a lack of qualified
personnel as a key challenge for
urban planning implementation

in Arba Minch Town, Southern
Ethiopia. The challenges perceived
at the low level include corruption,
change in government policies,
bureaucracy, a lack of political will, a
lack of private investments in public
sectors, and low law enforcement.
The findings on corruption, lack of
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political will, and low level of law
enforcement are consistent with the
findings from Enoguanbhor (2021).

5.5 Implications of the findings

The general implication of the
findings can be deduced from

the integrated method of GIS

and urban and regional planning
respondents’ survey to evaluate
urban planning implementation on
land use demarcated for various
urban functions. The contraction
between GIS and the questionnaire
survey shows that findings largely
support each other. For example,
the GIS finding on industrial land-
use function, which is negatively
associated with urban impervious
surfaces, supports the respondents’
opinions that perceived the
implementation level of industrial
land use as moderate to low. The
GIS findings on transportation and
commercial implementation level,
which are positively associated with
urban impervious surfaces, support
respondents who perceived the
implementation of transportation land
use as high and commercial land
use as very high to moderate. An
important implication of the findings
can be linked to the awareness of
the implementation level of individual
land use, especially considering that
no previous study was conducted
at this level in the study area.

Key challenges for land-use
implementation (for example,
abuse of official privileges by
distorting master plans and political
interference and compromise by
public servants) may also have

Table 5:

economic and environmental
implications, especially on

land uses demarcated for, for
example, industrial functions,

which is perceived as low-level
implementation by respondents and
negatively associated with the urban
impervious surface as revealed by
GIS. Distorting a master plan, which
may be associated with conversions
of land use from the original purpose
to other uses, may lead to high and
low economic efficiency in the short
and long terms, respectively (Su &
Jiang, 2021). The high economic
efficiency in the short term may

give rise to land-use competition,
where an increase in the abilities

of some human beings, as drivers
of land-use dynamics to put land

into use leads to a decrease in the
abilities of others to put the same
land into use (Niewohner et al.,
2016). Those with economic or
financial capabilities may be able

to compete for such distorted land
uses. This may, in the long term, lead
to low economic and environmental
efficiencies (Su & Jiang, 2021),
making it difficult to realise the
economic and environmental
objectives of the plan. Similarly,
distorting a master plan at the
implementation level of land use may
have negative impacts on the cultural
and social life of the current and
future urban dwellers, especially if
such land uses have been converted
from, for example, green space to
residential or commercial functions,
making it difficult to actualise the
sociocultural objectives of the

plan. If land uses demarcated for
urban green infrastructures are not

Key challenges for urban planning implementation of

land use demarcated for various urban functions based
on surveys of urban and regional planning experts.

Identified variables

Ranking

Abuse of official privileges by distorting master plans XXXX

Political interference and compromise by public servants XXXX

Inadequate funding

XXXX

Inadequate professionals

XXX

Corruption

Change in government policies

Bureaucracy

Lack of political will

Lack of private investments in public sectors

X | X | X [ X | X

2O N O|dWN| =

0 Low-level law enforcement

Ranking: x = “Very low”; xx = “Low”; xxx = “Moderate”, and xxxx = “High”
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distorted, besides the environmental
benefits such as cooling urban heat,
regulating air quality, and reducing
noise pollution, such land uses
provide socio-psychological benefits
such as alleviation of negative
emotions and relaxation to urban
dwellers (Enoguanbhor, 2023).

The detailed baseline information
provided in the current study is
crucial for strategic decision makers
in urban planning and development to
improve the implementation process
for urban sustainability in sub-
Saharan Africa and other parts of the
Global South. By combining GIS data
and data from urban and regional
planning experts’ surveys to evaluate
urban planning implementation

on land use demarcated for

various urban functions, this study
provides detailed insights into

the level of implementation on
individual land use designated for
urban functions. This study thus
contributes to urban planning as a
strategic action for improving and
achieving urban sustainability.

5.6 Limitations and
recommendations

The current study is limited by the
low number of urban and regional
planning experts identified to
respond to the questionnaires. The
lack of reliable data about the total
population of urban and regional
planning experts from various
departments and agencies made

it difficult to identify urban planning
experts who were willing to respond
to questionnaires. However, 19 out
of 22 questionnaires retrieved are
useful for the analysis, considering
no advanced statistics were
performed on the questionnaires in
the current study. The study could
not classify the observed urban
impervious surface into different
urban land uses to evaluate the gap,
if any, between land use proposed
for various urban functions by the
plan and the actual implementation
in the real world. In addition, the time
difference between the urban and
regional planning experts’ surveys
and the date of the remotely sensed
data acquired, which is roughly one
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year and six months, may also have
an impact on contrasting results from
both GIS and the experts in urban
and regional planning surveys due
to some changes, if any, that may
have occurred in the real world.
However, the time difference shows
that there may not have been much
change on the ground, indicating

the validity of the comparison.
Furthermore, due to the thematic
scope of the current study, other
relevant factors/impacts of land-use
implementation, including cultural,
social, economic, and land-use
competition impacts, and so on were
not covered in detail in the study.

Based on the findings and the
limitations of the study, the following
are recommended. First, the urban
planning implementation on land

use demarcated for the industrial
function should be monitored and
guided correctly corresponding

to the urban plan. Secondly, key
challenges for urban planning
implementation, including abuse

of official privileges by distorting
master plans, political interference
and compromise by public servants,
inadequate funding, and so on
should be addressed, in order to
improve the implementation level

on land use designated for various
urban functions. Thirdly, reliable
data about the total population

of experts in urban and regional
planning should be made available
for proper sampling and such experts
should always be encouraged

to respond to questionnaires, in
order to incorporate opinions from
many of them into similar studies.
Fourthly, future research should
reduce the time gap between the
remotely sensed data acquisition
and data from the urban and regional
planning experts’ surveys, in order to
improve the validity of the contrasting
results between the surveys and
GIS-based on current real-world
situations. Finally, future research
should be conducted by classifying
the observed urban impervious
surface into different urban land uses
to investigate their transitions and
incorporate factors/impacts such

as cultural, social, economic, and
land-use competition, and so on to
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evaluate the level of implementation
for urban land-use functions.

6. CONCLUSIONS

The current study integrated surveys
of urban and regional planning
experts and GIS to investigate

the state of urban planning
implementation on urban land

use demarcated for various urban
functions to support strategic actions
for urban sustainability. The findings
showed that the vast majority of

the respondents perceived the
implementation of transportation land
use to be on a high level, commercial
land use to be on very high, high, and
moderate levels, industrial land use
to be on moderate and low levels,
and educational land use to be on
high and moderate levels. While
residential land use is perceived

to be on very high and moderate
levels of implementation, institutional
land use is perceived to be on a
moderate level, and no land use is
perceived to be on a very low level.
GIS findings showed that, while land
uses proposed for transportation,
commercial, educational, and
institutional functions are positively
associated with urban impervious
surfaces, industrial and urban green
spaces are negatively associated.
Findings on key challenges for
urban planning implementation

on land use proposed for various
urban functions showed that abuse
of official privileges by distorting
master plans; political interference
and compromise by public servants,
and inadequate funding are key
challenges. Other challenges include
corruption, change in government
policies, bureaucracy, a lack of
political will, a lack of private
investments in public sectors,

and low-level law enforcement.

The current study created awareness
of the implementation level of
individual land use demarcated

for various urban functions, which
may be similar to other cities in the
Global South, including sub-Saharan
Africa. This study contributes to
urban planning as a strategic

action for improving and achieving
urban sustainability, by integrating



urban and regional planning
experts’ surveys and GIS to provide
detailed insights into the level of
urban planning implementation

on land use demarcated for

various urban functions.

The information provided in the
current study is crucial for decision-
making processes in urban planning
implementation to support urban
sustainability in sub-Saharan African
cities and those found in other parts
of the Global South. Future research
should focus both on incorporating
factors/impacts such as cultural,
social, economic, and land-use
competition and on classifying the
observed urban impervious surface
into different urban land uses to
investigate the gap between land
use demarcated for various urban
functions by the plan and the level
of the real-world implementation.
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