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ABSTRACT

The study seeks to review the application of computer assisted mass appraisal in Nigeria
real estate profession as valuation modern technigues with the emphasis on review of
Multiple Regression Analysis, Artificial Neural Networks, Random Forest as among the
valuation modern techniques as most of the valuations are carrying out using traditional
methods of valuation. In Nigeria, most of the real estate has traditionally been valued using
traditional methods such as comparison, cost, investment, profit, and residual methods.
Using a manual valuation method may sometimes contribute or produce a poor-quality result
due to the problem of huge numbers of properties and the massive amount of data involved.
Besides that, is very tedious, time-consuming, and high cost. To restore confidence in real
estate financial assets and securities, property valuation system accuracy can play a key
role in the financial mechanisms and contribute more comprehensive in property price
process formation making in the housing and real estate market. As a result, new approaches
and techniques for real estate mass appraisal have been introduced. The significance of
prediction accuracy in computer-assisted mass appraisal (CAMA) has long been debated,
particularly in the areas of model explain ability and assessed value defensibility. In the last
two decades, the development of alternative automated valuation methods to support price
estimation has grown in popularity. There is need of introducing these modern techniques in
Nigerian real estate for valuation purposes by avoiding time consuming, high cost and
producing a poor-quality result due to problem of huge numbers of properties and massive
amount of data involved because of using traditional methods of valuation.

Keywords: Mass Appraisal, MRA, ANN, RF, CAMA, and Property Value

collateral, are all based on the recent financial
crisis, which has altered the global business

In the process of "knowing the value” is cycle. The accuracy of the property valuation
like that which exists in every other system, which could restore confidence in real
commodities market. However, there is estate financial assets and securities, plays a
widespread understanding that property key role in the new financial mechanism and
market value is difficult to pin down could contribute to making of the formation of
(McParland et al., 2000). Furthermore, property price process in the housing and real
unlimited on property values, the lags estate market more comprehensive (Kauko
presence in acknowledging a property worth and d’Amato, 2010).
causes, as well as a faulty assessment of the In Nigeria, most of the real estate has
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traditionally been valued using traditional
methods such as comparison, cost,
investment, profit, and residual methods
(Selim, 2008). These methods are still useful
for valuing single properties. However, it is
argued in the literature that they are inefficient
for valuing a large number of properties. As a
result, a paradigm shift to more reliable
methods of valuing properties is required. As
a result, new approaches and techniques for
mass real estate appraisal have been
introduced. Using a manual valuation method
may sometimes contribute or produce a poor-
quality result due to the problem of huge
numbers of properties and the massive
amount of data involved. Besides that, is very
tedious, time-consuming, and high cost
(Dzurlkanian, et al., 2006). For mass
appraisal, a group of properties will be valued
at once by taking into consideration all
comparable available and to be completed on
time and use or applied in valuing a huge
number of properties.

The use of computer technology,
mathematical statistic, and geographic
information  technology to create the
mathematical model that reveals their market
value and serves as a systematic appraisal of
a group of real estate properties is known as
mass appraisal, or automatic valuation of real
estate assets (Zhou, Ji, Chen, & Zhang, 2018).
For property information management,
valuations, owner notifications, and taxation
credibility security via uniform valuation
procedures, CAMA (Computer Assisted Mass
Appraisal) systems are automated systems
used. The significance of prediction accuracy
in computer-assisted mass appraisal (CAMA)
has long been debated, particularly in the
areas of model explain ability and assessed
value defensibility. In the last two decades, the
development of alternative automated
valuation methods to support price estimation
has grown in popularity (Lin & Mohan, 2011).

CAMA systems evaluate property
values using statistical methods (e.g., Multiple
Regression Analysis) and control of computer
assisted (IAAO, 2013). They can function
independently or as part of a larger fiscal
system. A CAMA system, according to
McCluskey et al. (1997) must depict the
demand and supply levels of the market in
which single property is located. CAMA
systems should be used when a resource is
adequate, valuation completion time is critical,
objectivity and uniformity are desired, and the
number of properties is large, and its classified
into two broad categories: traditional and
contemporary. Techniques in the traditional

category comprise Multiple Regression
Analysis, Comparable Sales Analysis,
Adaptive  Estimation  Procedure, and
Indexation,  whereas  Artificial Neural
Networks, Random Forest, and Expert
Systems are among the contemporary
categories. Mass appraisal systems should
meet two requirements that include achieving
accuracy predictive capability satisfactory
level and provide adequate predicted property
values elucidation and justification
(McCluskey et al., 1997). Finally, the valuation
technique uses is determined by the data
availability and characteristics, value basis,
and the valuation purpose (McCluskey et al.,
1997; McCluskey, and Borst, 1997; Ibrahim et
al., 2021).

The development of a valuation model
capable of replicating the forces of supply and
demand over a large area is required for mass
appraisal. A mass appraisal can develop a
valuation model that is applicable in valuing a
large number of properties for a specific type
of property in a specific area by using a
computerized system.

McCluskey and Adair (1997) as cited
by Ibrahm et al., (2021) stated that the goal of
developing a valuation model is to evaluate
several properties to generate accurate
estimates that consider supply and demand
factors in the area. Considerations on the
value of a group of properties necessitate
appraisal skills to build, support, and explain
the adjustments made in the valuation model,
such as land use factors, building types,
locations, property types, and other factors
considered. Individual property assessments
may be conducted as part of mass appraisal,
but the primary goal of mass appraisal is to
evaluate many properties at once. It’s at these
backgrounds the study seeks to review
Multiple Regression Analysis, Artificial Neural
Networks, Random Forest as among the
valuation modern techniques to serve as
substitute of traditional valuation methods in
Nigerian real estate profession to as new
techniques for valuation purposes. The paper
critically reviews these three methods and
explained how those methods employed in
valuation purposes in real estate professions
by others developed and developing countries
and get the yielding results in valuation
purposes. The findings highlight the details
explanation of these three methods and how
they employed in property valuation using
mass appraisal to serve as guidelines on how
to be employ in Nigerian real estate.
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In Nigeria, most of the real estate has
traditionally been valued using traditional
methods such as comparison, cost,
investment, profit, and residual methods
(Selim, 2008). These methods are still useful
for valuing single properties. However, it is
argued in the literature that they are inefficient
for valuing a large number of properties. As a
result, a paradigm shift to more reliable
methods of valuing properties is required. As
a result, new approaches and techniques for
mass real estate appraisal have been
introduced. Using a manual valuation method
may sometimes contribute or produce a poor-
quality result due to the problem of huge
numbers of properties and the massive
amount of data involved. Besides that, is very
tedious, time-consuming, and high cost
(Dzurlkanian, et al., 2006). For mass
appraisal, a group of properties will be valued
at once by taking into consideration all
comparable available and to be completed on
time and use or applied in valuing a huge
number of properties. At such this study seek
to review three different methods to serve as
replacement of traditional methods of
valuation in Nigerian real estate profession

i. To review Multiple Regression
Analysis, Artificial Neural Networks,
and Random Forest as valuation
modern techniques in Nigerian real
estate profession

Mass Appraisal (MA) is a group of property
systematic appraisal as of a given data via
statistical testing, and homogenous
procedures (Eckert, 1990; Auwal et, al., 2018;
Ibrahim, et al, 2021). Mass appraisal is also
defined as "the process of valuing a universe
of properties as of a given date using standard
methodology, common data, and statistical
testing" (Appraisal Foundation, 2014).
Similarly, FLCSR (2001) stated that “mass
valuation of real estate is defined as a
systematic valuation of groups of real estate
units performed on a specific date using
standard procedures and statistical analysis,
whereas individual valuation is concerned with
determining the value of individual property
units.” Compared to single valuations, the
mass appraisal model incorporates more

terms because models try to replicate
requirements and supplies of one or more
markets or land uses throughout a wide
geographical area (Eckert et al., 1990). The
mass appraisal therefore includes developing
an appropriate model consisting of standard
methods and adequate statistical tests that
can demonstrate the model's capacity and
reliability in property pricing estimation. When
at the same time many properties must be
valued, such as for -calculating annual
assessment value, a mass appraisal is
needed (IAAO, 2014). Mass valuation is useful
for various purposes, including taxes, price
index construction and understanding of the
operations of the property market (Jahanshiry
et al., 2011).

To achieve study objectives, Secondary
source of data collection was employed, a
thorough review of relevant materials was
employed, where various relevant materials
were downloaded and review to come on how
mass appraisal is useful for various purposes
in real estate. Different journals and articles
was and peer reviewed was done after
gathering of materials, where relevant
materials for a period of 5 t0 10 years and
those within the different region was selected
and included and all those beyond these years
was excluded.

Data was analyzed through reviewing of
various previous research by different
scholars on how CAMA can be used in real
estate profession based on MRA, ANN and
RF.

Multiple regression analysis is a practical
extension of the model that has been
observed and allows the creation of a model
with many independent variables (Dielman,
2011). Gallimore et al., (1996) described the
multiple regression analysis (MRA) as a
technique that seeks to link the value of
several independent variables to a further
variable whose value is supposedly
dependent on the dependent variable.

MRA includes a variable to be explained as the
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dependent variable and additional explanatory
variables that are assumed to produce or be
correlated with changes in the dependent
variable (Rubinfield, 2011). To construct a
valuation model, MRA required a set of data
that included a dependent variable in terms of
a quantitative variable and more than one
independent variable.

MRA has been widely used in international
countries such as the United States, Australia,
the United Kingdom, Sweden, Northern
Ireland, Tasmania, New Zealand, Hong Kong,
and Singapore (Eckert, 1990; Dziauddin &
Idris 2017). Eckert et al., (1993) pointed out
that many of these countries applying the MRA
in the mass appraisal are for tax purposes, but
recently the MRA is useful in other contexts,
including the analysis of the mortgage loan
portfolio.

Benjamin et al., (2004) suggested that multiple
regression analysis is used to test theories
about the relationship between a dependent
variable and two or more independent
variables and to make assumptions about the
dependent variable. This is the reason and
usefulness of the statistical technigque to
assess the selling price or the value of the
property.

Pagourtzi et al., (2003), explained that the
general multiple regression models which
summarized as follows:

Y = a +b1 X1 = boXot..ooonnaal. + b Xn + e,
where

Y = dependent variable

X1, X2 Xn = Independent variables

a = Constant

bibsb, = Coefficient of regression

e = the error term is uncorrelated with one
another

n = number of variables included in the
equation.

Data collection is the first step in constructing
multiple regression models. The data
collection criteria for the development of a
multiple regression model vary with the nature
of the study. The baseline data collected must
be correct to move on to the next steps. If the
data has been collected, the data checks
should be carried out to identify the raw data
error.

The second stage is the specification of the
model. The dependent variables and
independent variables to be used in the
valuation model will be defined in this stage.
Normally, the price will be the dependent
variable, while independent variables will be

the factors that affect the price. The model
specification means the determination of
which independent variables should be
included or excluded from the regression
equation (Allen, 1997). Independent variables
may be first-order or second-order terms,
interaction terms, and dummy variables
(Theresa, 2012). Theresa (2012) also stated
that the step-by-step regression and all-
possible-regression selection process helping
in picking the most appropriate variables that
relate toward the response variable. Also,
Allen (1997) in his view stated that two basic
types of specification errors that miss specify
the model by including in the regression
equation an independent variable that is
theoretically irrelevant and miss specify the
model by removing from the regression
equation an independent variable that is
theoretically relevant. The baseline valuation
model will be built in this step.

The next step is a validation of the model.
when applied to a new set of data, the models
that suit well the sample data may not be
statistically useful due to changes or
unpredictable events that may occur. The
validation of the model performance is very
important when checking model adequacy
(Theresa, 2012).

Once a baseline model has been developed,
statistical tests must be carried out to validate
the model relationship to provide a good
description of the data. Statistical tests such
as t-test, F-test, R? adjusted R2? multi-
collinearity, and dispersion coefficient. After
statistical tests have been carried out, if the
outcome was not sufficient, the model must be
calibrated to achieve a more accurate
outcome (Research into Action 2011).

The next step is the calibration of the model.
The calibration described by Mustafa (2004) is
important to achieve consistency of
measurements. Calibration also involves
creating a relationship between the response
of the instrument and one or more reference
values. Model calibration is the method of
adjusting mass appraisal formulas, tables, and
schedules for the current market. Calibration
may be done using automatic calibration or
manual calibration to adjust the regression
model.

This calibration process was carried out when
a thumb of the rule was not achieved by the
adjusted R? as more than 80 percent implies
that the model developed was not suitable to
be used as a valuation model in the valuation
of the residential properties. This problem of
low adjusted R? can be solved by removing the
outlier in the transaction data (Auwal et al.,
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2018).

Besides, to observe the relationship between
independent variables, the multicollinearity
process should be conducted as if there were
strong relationships or multi-collinearity, one of
the independent variables must be excluded
from the valuation model. Once the outliers
and multicollinearity variables have been
excluded, the MRA process will rerun, and a
new valuation model will be established. This
is a model calibration process.

Model development is the last step. The new
valuation model will be built to indicate the
relationship  between independent and
dependent variables after all statistical tests
have been conducted, dependent and
independent variables have been identified.
This valuation model should also be observed
the adjusted R? which is more than 80 percent,
if adjusted R? is appropriate, then this MRA
model was considered accurate and can be
applied to the case study in valuing the
residential building. Otherwise, the calibration
must be carried out until the result of the
modified R2 achieves the 80 percent accuracy
level (Eckert et al., 1993).

As a statistical tool, MRA has provided several
advantages or benefits in the execution of the
valuation process. First of all, it can be used to
explore the extent to which factors or
independent variables affect the dependent
variable. Multiple regression analysis can be
used simultaneously to determine the
dimension of the dependent variable using a
group of explanatory variables (Clowell et al.,
2009).

Bahar et al., (2011) also indicated that MRA is
a technique that can be used to test the
explanatory variable independently for
analysis towards the dependant variables
influence of each factor assessing. Following
the above statement, MRA is believed to be a
useful tool to enhance the understanding of
property attributes that drive property values.
MRA is often used as a tool to predict the value
of unknown variables (dependent variables)
by using known variables (explanatory
variables). Martin (2009) claimed that MRA
can be used as a predictive tool to estimate
the price of real estate which is a relatively
homogeneous type in an efficient market.
According to Kutner (2004), MRA is one of the
most commonly used statistical techniques to
analyse data to define, control, and forecast
the value of a single variable.

Another advantage of MRA is the accuracy of

the output in the valuation process. Adair and
McGrell (1988) mentioned that the MRA can
provide an accurate result in a very quick
assessment of the values of a large number of
properties. Dzullkarnian et al., (2006) also
noted that it is becoming increasingly
necessary for MRA to be able to demonstrate
the high degree of accuracy within a short
time.

In providing the precision value of the property
or dependent variables, the accuracy of the
MRA output is undeniable. Some statistics
should be carried out to assess the accuracy
of the valuation model construct, such as the
t-test, F-test, R2, modified R2, and
multicollinearity test, by evaluating the
accuracy of MRA.

Moreover, MRA offers versatility and
conceptual consistency in the valuation
process. MRA can increase the statistical
power against error and have more thoughtful
hypotheses about the data. By ignoring the
unnecessary test and more specific
hypotheses created, MRA can be used to
counter the error (Thompson 2006).
Furthermore, MRA can also understand where
the variables are statistically significant and
examine the trend in data, such as
determining the outlier of the variables.
Furthermore, MRA can perform the MRA
method by the use of continuous and nominal
independent variables. In short, the clear and
useful information to be interpreted in solving
the problems facing valuation was provided by
MRA.

Also, MRA has benefits in terms of simplicity
and computation. To develop a valuation
model in determining the value of a dependent
variable, MRA can be performed integrated
with computed assisted known as CAMA
system. According to Griffith (2010), the
valuation model can be replicated using the
CAMA system to assign value to the different
features of a property and then applied to all
properties to ensure that all properties are
treated equitably. Furthermore, MRA is
considered simple because the output can be
easily interpreted, and trivial or unimportant
output can be ignored without affecting
another implementation.

NN (neural network) is a data-
processing model that can uncover and track
relationships between different data sets on its
own (Yasmin Zainun, 2004). It is the artificial
intelligence model that simulates a human
brain learning process. Neurons in the brain
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are the basic processing units that receive and
send signals to many nervous system
channels throughout the human body (Lali,
2006). A neural network is essentially an
information-processing model that is designed
to discover and track the relationships
between various data sets on its own. Carnillo
Golgi's neural cells detection in the brain in
1836, which earned him the Nobel Prize in
physiology or medicine, is a todays Atrtificial
Neuron cornerstone which is the foundation of
Artificial Neural Network Analysis.

Julia, Jose, and Francisco, (2013) explained
that in 1943 McCulloch and Pitts pioneered
ANN models as an alternative to algorithmic
programming, building on earlier work by Karl
Lashley in the 1920s. According to Rumelhart
and McClelland (1986), ANN is a set of
operators or neurons with a small amount of
storage capacity connected numerically one-
way by links called axons. Nodes operate on
limited data supplied by neuron and weighted
with some parameters WIJ, which connect
axons | and j. A propagation rule specifies in
what way a neuron's inputs are valued and
processed. The fundamental model consists
of an input layer, one or more hidden layers
formed by non-observable variables, and an
output layer containing the dependent
variables. Neural networks are utilized for a
variety of tasks, including model estimation,
classification, and forecasting (Julia, Jose, and
Francisco, 2013).

In general, ANN is a human neural brain
segmentation processing data paradigm that
is based on the human biological system. A
certain cell sort known as neuron is the most
basic component of a human brain. NN is
essentially the information-processing model
that is planned to discover and track the
relationships between numerous data sets on
its own. In 1950s, they were created, and they
are known as AIS (Artificial Intelligent
Systems) (Bakhary, 2001). Most of the neural
networks basic components are modelled
after the brain structure. Some neural network
structures are not closely related to the brain
and have no biological counterpart in the
brain. However, because neural networks are
so like the biological brain, terminologies use
mostly are borrowed from neuroscience.
Thinking, remembering, and previous
experience applying to every action are
among the function of human brain
fundamental component, all these are allowed
mostly by these specific types of cells.
Neurons are the general name given to these
fundamental components (cell) and these cells
are able to communicate with almost 200,000

other neurons. A brain power is derived on
these specific cell type and the numerous
connections that exist between them
(Raicevic, and Johansson, 2001). If the input
experience was detected by the body, the
nervous system sends numerous messages to
the brain that describe an input. Information
from these input signals is interpreted by the
brain's neurons via synapses, which combine
and transform the data. When all the
information has been processed, a response
is generated. Also, brain learns the optimal
processing and reaction towards inputting
over stimuli replication and responses
feedback. The exact process of learning in the
brain is still a biological obscure; it is clearly
that learning occurs and recurs via the
repetition of input stimuli and output
responses. Dendrites, soma, axons, and
synapses are among the four (4) natural
neurons components. In essence, input from
other sources were received by biological
neuron, it joints them in some way, and
accomplish a generally nonlinear operation on
the result, and then be an output.
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Figure one: Biological Neuron Simplify.
Source: Adapted from Hussein Arsham, 2001
Artificial neurons, the basic unit of neural
networks, imitate the 4 genuine neuron basic
functions. The artificial neuron is considerably
easier to understand compare to biological
neuron.
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Figure Two; Artificial Neuron Basics

It is worth noting that the mathematical symbol
x is used to represent various “N” (network
inputs). Connection weight denoted by “W”.
“N” is used to multiply each of these inputs.
The result output will come out then after these
products are simply added together through a
transfer function (Panowitz, 2001).

Basically, there are three layers of artificial
neuron network, while sometimes it can be
more than three layers. Input layers that are
made up of neurons received from the external
environment was the first layer. The second
layer was the output layer, which consist of
neurons that communicate the output from the
system to the external environment or user.
Neurons will produce output if an input layer
sends the input to the next layer which
becomes system’s other layers input. The
procedure is repeated until certain criteria are
met (Yasmin, 2004). The neurons in the figure
below are organized based on layers. The
input layer is made up of neurons that receive
input from the outside world. The output layer
produced neurons that communicate to the
user output system or the outside world.
Normally, between the two layers, there are
several hidden layers.
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Figure Three; Simple Structure
Network
Source: Reviewed from Hussein Arsham,
2001
Yusof (2006) in his view stated that before

(here may be several

creating an output, apiece neuron in the layer
must communicate with other input in the next
layer and establish the best possible
relationship between the neurons. The greater
the number of connections between neurons,
the easier it is to train them. The procedure of
putting raw data into the system so that it can
learn and memorize the information among
inputs through a learning role is referred to as
training. Among the neural network model
itemizations that need to know in other to
operate a network includes learning algorithm,
weights and biases, summation function,
activation function, learning rate, and
momentum rate (Yasmin, 2004).

Zainun (2009) stated that if the input was
received by the input layer, the output will be
produced via its neurons and it becomes other
layers system input. The process will continue
repeating pending to the meeting of the
condition or till the invoked of output layer and
send its output to the external environment.
The trial-and-error method is wused to
determine the number of hidden neurons that
the network should have in order to perform
optimally. The network will become overfit and
have a difficulty generalization where a hidden
neuron is too large. Since the data set training
to be memorized, the network will be unusable
on new data sets. The network is presented by
the data through learning role so that it can be
learn and memorized the data among the
inputs. Through supervised or unsupervised
environment, the learning will take place.

The network is given the definite outputs to
compare output values created in supervised
learning, which will allow the network to notice
the differences and modify. The weights of the
arcs between the nodes are changed using
learning algorithm, to reduce the disparity
among the produced and actual values. To
achieved further reduction after that, the
network will receive a new input and continues
the cycle. While the desired output for
comparison is not given by the network in
unsupervised learning. For it to discover
connections and relationships within the data
on its own the learning process entails feeding
the network a large amount of data input and
thus differentiate the various patterns for
identification.

Zainun, (2019) also noted that the
appropriately designed neural network
includes a ‘self-training’ mechanism that
permits it to analyse virtually data amounts
incomprehensible, test for and discover
relationships or connections among the data
and wuse these discoveries with its
programmed formulas to make predictions
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about future trends or events. Based on this,
ANNSs is set apart and got much attention both
in academic and business. Like a person learn
over time by modifying its formulae to lessen
future disparities between forecasted and real
results, the projected result from ANN may
also be compare to actual results.

Fischer (1992) stated that the processing
elements are usually divided into three “levels”
(layers): an input layer, one or more
intermediate (so-called hidden) layer(s), and
an output layer. The below figure depicts a
neural network with three layers of processing
units, which is a common organization for the
popular back-error-propagation neural
network architecture. The input pattern values
represented as a vector which is input to the
network are assumed by the processing input
layer units. The processing components that
accept and transmit the input signals make up
the intermediate layer. There may be extra
than one intermediate layer in some cases.
These intermediate layer processors are
linked to the output layer's output neurons.

Input Layer intermediste Layer Output Layer

Figure Four; Three Fully
Interconnected Layers of an ANN
Source: Adapted from Fischer, 1992
Every connection among processing elements
serves as a communication path. Numeric
values are passed from one processor to the
next via these interconnections. They are
weighted by the connection strengths
associated with each interconnection and are
adjusted during training to produce the final
neural network.

Back propagation, often known as back-pro, is
the most popular and commonly used neural
network paradigm (Zainun, 2019; Bohkha,
1996). According to Rumelhart and
McClelland (1986), supervised feedback
neural network is a BPNN, because of its
capacity to handle nonlinear issues, and for
forecasting of time series it also been used
and multiple regression and many other fields.
In BPNN, there are two methods for error

propagation that include learning and
mapping. The data travels from the inputs to
the output layers in mapping mode. The
information flow by the learning mode fill-in
between forward and backward. The error
signal travels backwards in the network as the
difference between the output and the target
output. The connections are modified in
response to the error signal, resulting in a
lesser error the next time the network receives
the same input. There are three layers in
BPNN that include input layer, hidden layer
and output layers.
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Figure Five; Back Propagation
Neural Network (BPNN).
Source; Adapted from Zainun, 2019.
NOTE: at the above figure, Input layers
symbolizes |, while the hidden layers
symbolize H, output layers symbolize O,
weighted matrix linking the input nodes to the
hidden nodes symbolize Wi, and the weighted
matrix connecting the hidden nodes to the
output nodes symbolize Whe.

In the property valuation, the use of artificial
neuron network was traced back in the early
1990s (Rotimi and Albert, 2017). In 1991,
Borst remained the first to use the ANN
technique in real estate appraisal. The ANN
technique explanation was presented by the
study and investigated the ANN model
predictive accuracy in four different
circumstances using different  network
architecture. The study concluded that
forecasting ANN accuracy model is reliable,
and the model would produce outstanding
results by more research efforts directed on
the ANN application in real estate appraisal.
Difference studies was applied ANN in Real
Estate profession after Borst 1991 for various
valuation purposes which yield an accuracy
result.

Mora-Esperanza (2004) stated that in real
estate valuation, ANN is typically working with
variables ranging from 10 to 50. On the other



GBES 2023

hand, the input neurons number must be
proportional to the variable’s numbers.
Although hidden layers input number and
neurons can be varied, existing literature
indicates that at least one hidden layer with the
number of neurons specified in the model is
effective (Lokshina, et. al., 2003). In the same
vein, ANN experts frequently use the following
property characteristics and attributes as
useful variables in real estate valuation. These
are the number of bedrooms, the size of the
building, the age of the building, the size of the
land, the position convenience (main road or
city centre distances) and building materials
quality. Parking facilities, road type, number
of toilets and bathrooms, building floors
numbers, space arrangement, physical
condition, attractiveness of the
neighbourhood, house interior, structural
guality, recreational facilities, among others
are among the other useful variables
(Lokshina et, al., 2003; Parscharayanich et,
al., 2000).
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Figure Six; neural network model in real
estate

Source: Adapted from Lai, 2006

The three layers of nodes are depicted in the
diagram above: the input layer, the hidden
layer, and the output layer. The input layer
contains data from explanatory or independent
variable measures. The data is passed from
the hidden layers' nodes to the output layer,
which represents the dependent variables. A
nonlinear transfer function weights information
as it passes through the hidden layer nodes,
simulating the transformation of information as
it passes through synapses in the brain. The
artificial neural network model's goal is to
demonstrate the true relationship that exists
between the input, independent variables, and
the output, or dependent variables.

Random Forest (RF) is a collection of decision

trees created using a particularly efficient
strategy aimed at increasing the diversity of
the trees (Granitto et al., 2007). RF is an
ensemble learning method based on the
decision trees (DTs) (Breiman, 2001; Ho,
1995) that necessitates supervised training.
As a result, training dataset containing
response and explanatory factors is required.
The DT is created by recursively splitting the
samples depending on the significance and
effectiveness of the variables in the training
data set using the growing tree technique (Fan
et al., 2006). The construction of DTs begins
at the tree's root node and continues down to
internal nodes and the latter part of the leaves
(Granitto et al., 2007; Quinlan, 1986).
Decision trees (DTs) are decision support
tools based on tree-like graph models, with
each branch representing a decision result
and its threshold. Assume that a node has a
branch based on a feature C with a threshold
N. If the feature C of a new sample is less than
N, it takes the left branch; otherwise, it takes
the right (Jengie, Heeyoul, and Woo0-Sung,
2020). Classification or regression models are
created by DTs. Each leaf node of the tree
represents a class in classification models,
and classification is based on following the
branches from the root node to a leaf node. As
in classification, regression is based on local
linear regression in divided subspaces defined
by leaf nodes after following the branches. To
train trees, one feature and one threshold
should be chosen at a time to create a branch
at a node, with similar samples on each branch
following the split. There are a few metrics to
consider when selecting a feature for a new
branch, including standard  deviation
reduction. The depth of the tree is increased
by adding one additional node at a time
Jengie, Heeyoul, and Woo-Sung, 2020).
Jengie, Heeyoul, and Woo0-Sung, (2020)
explained that RF is a group of DTs that makes
a forecast by average in the case of
regression) the predictions generated by each
tree in the group using some input data. RF
starts with the trees when provided training
data. The following algorithm is used to build
all of the trees in the ensemble individually. Let
X stand for the entire collection of predictors.
To grow each tree using a bootstrap sample of
the training data, a subset of X, randomly
chosen predictors, is employed. A non-pruned
regression tree is created for each of the
bootstrap samples. Predictions are averaged
across all trees when a large number of trees
have been formed.
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Figure Seven; Two decision trees (DTs)
assemble with four to five features depth
as an example of RF.

(Adopted from Jengie, Heeyoul, and Woo-
Sung, (2020)

According to Jengie, Heeyoul, and
Wo00-Sung, (2020) random forest techniques
can be useful in predicting the value of a
property. RF also can deal with nonlinear links
and the variable influence unsteadiness
across different segments. RF is better suited
to dealing with level of complexity that did not
deal by many different mass appraisal
methods. The interpretability of the trained
model is also determined by DTs and RFs:
persons can understand how the trained
model works. Trees are also easier to train and
make faster inferences than other machine
learning algorithms. DTs number and tree
depth are the only two hyperparameters to
train RF models. The computation cost is more
stable with more DTs, and by dividing the
sample space into smaller parts, deeper trees
find more accurate results which may lead to
overfitting.

Decision trees are very unstable methods,
which means that a minor change in the
dataset can result in large changes in the
developed model (Breiman, 1996). Then, to
increase the diversity of the ensemble
members, RF fits each tree on a bootstrap
replicate of the entire set of samples. A
bootstrap replicate (Granitto et al., 2007; Efron
& Tibshirani, 1983) is a random subset of the
available dataset of the same length that is
taken with replacement (i.e., each sample is
chosen at random from the full original dataset
regardless of whether it has been chosen
previously). Through the growth of each tree,
a second source of diversity is introduced. The
method selects a small random subset of m
attributes (from the total M attributes available)
for each node and searches for the best split
using only this subset. The combination of
these two sources of diversity (fitting on
bootstraps plus selecting only from a subset of
attributes at each node) results in easy-to-
build ensembles with excellent prediction
performance.

Granitto et al.,, 2007 stated that Controlling
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overfitting is one of the most important
properties of RF, even when ensembles
contain thousands of individual trees. When
the number of trees is infinite, its error rate on
unseen samples shows a smooth
convergence to a limiting value. In practice,
the RF algorithm has only one free parameter,
the number m of attributes made available at
each node during tree growth. However, as
Breiman (2001) demonstrated, its results are
not strongly dependent on this parameter, and
the default value of m (the square root of the
total number of attributes M) usually yields
near optimal results.

Marjan et al.,, (2018) stated that the RF
regression approach, regression trees are
utilized as base learners. Each regression tree
is generated using a different bootstrap
sample derived from the initial training data
after the number of trees in the forest has been
determined. A binary test against the selected
predictor variable is represented by each node
in a tree. There are no more than the given
maximum number of samples in terminal
nodes from which the target value is
calculated by averaging. To avoid high
correlations among the trees in a forest, a
technique for selecting the best splitting
predictor in each node of a tree is changed to
choose amongst only m randomly picked
predictors, resulting in the selection of a
random subspace of the original n-
dimensional issue. The R package random
uses a fixed parameter, m (m n), to generate
random numbers. When dealing with
regression difficulties, Forest defaults to m =
n/3 (Liwa and Wiener, 2002). Running down
both branches for instances, the variable is
chosen to minimize the residual sum of
squares (left and right). See below figure.
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Figure Eight; Random Forest Regression
Approach
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Zeffora, and Shobarani, (2019), stated that the
accuracy of the Random Forest model in
estimating residential property prices has
been used in various parts of the world. They
also investigated the effects on average
forecast error when outliers were removed
from both the test and training datasets. The
study found that when outliers are removed
from the data set, the RF model performs well
in predicting the value property. It is worth
noting that the absolute error was averaged.
Nonetheless, not all studies have reported
positive or favourable outcomes from the
application of this technique. Several authors
reviewed a number of these project studies
and presented a paradigm of what can happen
when various RF models are used to predict
the value of real estate properties. According
to the findings, the best random forest models
are purely dependent on the time period and
data sets used. They also discovered that
when the same data sets are merged with
different model settings, the outcomes can
change. As a result, it is advised that
researchers use caution when developing and
applying random forest networks to real estate
value appraisal. In many previous studies on
mass appraisal, models based on
nonparametric methods, such as neural
networks or support vector machines,
outperformed OLS-based models in terms of
predictive power. There appear to be
significant market complexities that cannot be
fully explained by the traditional hedonic
pricing model. RF is better suited to dealing
with this level of complexity.

Statistical Package for Social Sciences
(SPSS) is a software work with several kinds
of computer files, output files, and syntax files.
For types of windows will be encountered
while using SPSS which include data editor
window, output viewer window, chart editor
window, and syntax editor window (Garba &
Finn, 2005). The main aim of using mass
appraisal is to value many properties fast and
accurate. In many countries both developed
and developing countries CAMA using
deference modern techniques such MRA,
ANN, random forest among others was
applied and produced yield results in real
estate profession. In Nigeria there is need of
introducing these modern techniques in
valuation purposes by avoiding time
consuming, high cost and producing a poor-
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quality result due to problem of huge numbers
of properties and massive amount of data
involved because of using traditional methods
of valuation.
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ABSTRACT

The study aimed at assessing the level of developers compliance on the
development control in Zuru town. To achieved this aimed two objectives was
achieved which are (i) to examine the awareness of the development control in
Zuru town and (ii) to assess the level of compliance of the development control in
the study area. both primary and secondary sources of data collection were
adopted as sources of data collection. Property owners in Zuru town was used as
the study population. 400 questionnaires were administered. And 387 were able
to be retrieved. The findings of the paper revealed that Room size, building height,
and plot coverage has the least compliance in the study area. Compliance on the
provision of ventilation adequacy has the highest compliance. The study
recommended that there is need for Kebbi State government to provide a
document which will serve as planning regulation instruments to use by the
planning administration in the state as guidelines for the control of development in
the state, and Planning authority in the state need to be well equipped with all
needed facilities within the state for proper implementation of the development
control in the state.

Keywords: Development, Control, Land, Planning, Compliance, Development Control

reap the full benefits of the land stock. In

. _ any country or societies, land also serve as

Land is one of the most importance a major factor of production and critical

for human lives, almost all his activities are component of socioeconomic growth

carrying out on it (Ibra_him et al.,, 2021). (FMH&UD, 2006). Land always has high
Land is necessary for diverse purpose for competition for various purposes when a
both urban and rural areas societies. It is country developed in size, rural areas

essential for the nation’s growing and become urban centres, and urban centres
development. When the land is not used in become large metropolitan areas. For this,

a harmonious and orderly manner, both sufficient planning and management are
the urban and rural areas in nation cannot required so as to ensure harmonic
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development and functional effectiveness
for various wuses and settlement
(Aribigbola, 2008). Cities must be
prepared to accommodate new residents,
which necessitates more forward-thinking
measures such as updating urban
planning regulations to allow for density
while avoiding excessive demand for
scarce housing and land (Freire, 2006).

Development controls are thus
increasingly used by nations around the
world to achieve effective and efficient land
use (Aribigbola, 2008, Boama, et al.,
2012). Land-use regulations establish the
legal boundaries for both public and
private land uses in each area (Arimah &
Adeagbo, 2000, Boama, et al.,, 2012).
Development control is a type of planning
that involves town planners regulating and
managing human activities through the
Local Planning Authority (LPA). Its goal is
to ensure the arranged and logical
development of land, as well as the
creation of sustainable developments and
human settlements which will
accommodate a diversity of land uses in
order to suit the demands of the people
who live there. Development Control is
implemented using layout plans, master
plans, environmental impact assessments
(EIA), zoning and zoning rules, and other
tools (Jimoh, Al-Hassan, Imimole, and
Ahmed, 2017)

African countries that include
Sahara and Sub-Sahara development
control has been criticized as providing
little benefit to the people (Boamah,
Gyimah, and Nelson, 2012). According to
Arimah and Adeagbo (2000), plot
coverage ratio compliance is poor in high-

quality residential neighbourhoods,
medium-class areas violate zoning
restrictions, and low-income

neighbourhoods have no plot coverage
ratio compliance.

The continual increase in human
population has been demonstrated as the
equivalent outcome of expanding urban
sprawl around most cities. People begin to
build structures in order to protect
themselves and their families without
contacting any local authorities. The few
developers who may be consulted may not
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follow the protocol in its entirety. However,
several regulating mechanisms are in
place, directed by a plan, to encourage
effective use of urban areas, enforce
physical development standards, and
provide a balanced spatial distribution of
human activities. These mechanisms
ensure that urban activities are structured
in space with aesthetic, health, safety,
convenience, efficiency and energy
conservation, environmental quality, and
social equality in mind (Amler & Betke,
1999; Avogo, 2015).

Zuru city, headquarters of Zuru
Emirates are among the cities that been
congested due to  migration  of
neighbouring villages surrounding it, the
migration of people due to the activities of
terrorisms (Kidnapers) that use to come
and burned their villages killed and
kidnaped them for collection of ransom
which resulting peoples from that villages
living their towns sprawling endlessly into
Zuru with the desires to be secured against
the terrorist activities where some are
migrating for getting better lives with dire
consequences for the provision of
essential urban infrastructure. The rate of
expansion or development growth in the
town led to emergence of uncoordinated
land uses, traffic congestion, winding road
network, among others. Rapid growth of
the city needs to be controlled to prevent
disordered and haphazard physical growth
and development, and it can be controlled
if the developers are fully aware and abide
by the development control. It is at this
background, this study aimed to assess
the level of compliance of the development
control in Zuru town.

I.  To examine the level of awareness
of the development control in the
study area

. To access the level of compliance
of the development control in the
study area



Development has been
characterized in a variety of ways by
different persons, based on their academic
backgrounds. Development means the
process of making changes in the physical
environment and the changes could be
good or bad. (Waziri, 2006). Development
is the amount of country resources brought
into full productive use by an area
(Fellmann, et, al., 2005). British Town and
Country Planning Act 1963 Section 12
sees Development as carrying out of
building, engineering, mining, or other
operations in, on, over, or under land, or
the making of any material change in the
use of any building or other land.
Development control refers to a physical
planning tool that generally entails rules,
retraining, and maintaining order, as well
as monitoring changes in land materials
(Ogundele, Ayo, Odewumi, and Aigbe,
2011). Aluko (2011) Define development
control as a technique for maintaining
standards. It is a legal mechanism that
governs land development and structures.
Development control also refers to town
planners professional task adopted to
ensure all developments are in
accordance with areas master plan and
maintain properly. Kebbles (1961) Sees
development control as the process
ensuring that zoning and subdivision
regulation are complies with by the
developers, all plans prepared of both land
private and public sector developers in
respect of land development are,
examined by the planning authorities to
determine what the consequences of
allowing their implementation would be to
occupier of the property and users nearby
land. Development control is the process
by which a planning authority utilizes its
statutory powers in regulating
development within its jurisdiction in line
with the requirements of development
control plans/plans regulations (Waziri,
2006).
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1). Development Plan and Planning
Scheme: The terms planning scheme and
development plan are interchangeable
(Planning Aid for Scotland, 2013; Jimoh,
et. Al,, 2017). PS (Planning Scheme) is a
legal document that outlines the goals,
policies, and procedures for the use,
development, and protection of land in the
area to which it applies. A planning
scheme wuses planning provisions to
regulate the use and development of land
in order to attain certain objectives and
policies (Victoria State Government,
1998). On the other hand, a development
plan is a document that outlines how
locations should evolve and what they
might look like in the future. It specifies
which types of development should take
place there and which regions should not.
Maps- working drawings, sketches, and
diagrams that show the town's size,
boundaries, direction, and features, as
well as the town's growth trajectory; written
document or report that lays out the
objectives, policies, and provisions, such
as zoning ordinances, that explain when
and how to implement the plan.

2). Planning Standards: It has two primary
section “Prescriptive Standard” and
‘Regulatory  Standard”. Prescriptive
standards are guidelines or specifications
used to reduce catastrophe dimension risk
or any other development plan. Planning
standards are used as imitations standard
model in town planning. They are legally
mandated standards that are in most
cases rigid and inflexible. Through
development control negative effects of
physical developments are reduced; it is a
delicate activity that requires caution,
firmness, and a strong sense of
responsibility on the part of the authority in
charge (Aluko, 2011).

Robert, 1975 as cited by Jimh et., al.,
(2017) stated that Planning standards are
devices that specify the percentage of
coverage of all developments—housing,
structures, and roads—as well as the
setbacks and density of dwellings. They
are classified into two categories:
prescriptive and regulatory standards.



Prescriptive  norms  specify  which
amenities may be supplied at specific sites
in order to avoid conflicts and foster
peaceful and positive inter-relationships
(Adeyeye, 2010). Regulatory guidelines
ensure that houses and compounds have
enough sunshine, ventilation, sunlight, and
parking. They are setbacks that serve as
instruments or specifications prior to the
law's approval of building operations.

Zuru town as headquarters of Zuru

Emirates (one of the four emirates of Kebbi
State) lies between paternal grid line of
Longitude 44000E to 56000E and Latitude
42000N to 56000N, and it is located
towards the eastern part of the state. It has
an area of 653 km?2. It is topographically an
undulating upland region 350-100m above
seas level. Sudan Savanna that is shrub
savanna of lone acacia trees and shrubs
with grasses mainly prophetic in nature is
the type of vegetation of the town. the five
months period of rainfall and seven
months of dry season support the
development of savanna kind vegetation
along river basin. The winds are
predominantly NT and SW due to the
passage of the interest tropical
convergence zone.
For this study, primary and secondary
sources of data collection were adopted as
sources of data collection. Different
relevant literature was reviewed as
secondary source, while reconnaissance
survey and opened closed questionnaires
were used as primary source of data
collection. Property owners in Zuru town
was used as the study population. In
administering  questionnaire,  stratified
random sampling was used as method of
sampling, were Zuru town was grouped in
to two (based on the 2 districts within the
town, Rikoto & Rafin Zuru), in which each
district was divided in to four sub-groups.
Where 50 guestionnaires were
administered to each, where 400
guestionnaires were administered. And
387 were able to be retrieved.
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For respondent biodata and level of
awareness of the development control,
Descriptive methods were used as
analysis method, while 5 points Likert
scale were used to access the level of
compliance of the development control in
the study area.

S/ | Variabl | Options | Respo | Perce | To
es nde nta t
nt ge a
(%) I
1 | GEND | Male 304 79
ER
Female | 83 21 100
2 | AGE Under 62 16
30
31-55 231 60
56 & | 94 24 100
abov
e
3 | EDUCA | SSCE 46 12
TIO
N
ND & |221 57
Grad
uate
S
Postgra | 52 13
duat
e
Others | 68 18 100

Source: Field Survey, 2022

Table one above shows age and gender of
the respondent. Out of 387 questionnaires
retrieved, 304 (79%) respondents are
males and 83 (21%) are females, the
lowest numbers of females respondents
has to do with religious and culture of the
study area. 44 of males and 18 female’s
respondents are under 30 which represent
16% of the total numbers of questionnaire
retrieved, while respondents between 30-
55 years are 173 males and 58 females
which represent 60% of the total number of
guestionnaires retrieved, and 87 males
and 8 females are above 56years which



represent the 24% of the total number of
guestionnaires retrieved. It shows that the
respondents males are more participant
than female and are capable or matured
enough to provide any information needed
for this research.

TABLE 4.2: LEVEL OF AWARENESS OF
DEVELOPMENT CONTROL

Awareness Respondent Percentage
(%)

Yes 245 63

No 142 37

Total 387 100

Source: Field Survey 2022

From the above table it shows that 63%
are aware of the development control rules
and regulations, while 37 are with the
opinion that they are not aware of the
development control rules. These has to
do with lack of proper public awareness of
the planning authority to the masses, or
due to negligence of the people to know
some of these rules provided by the
government which will  make our
environment to be safer, healthier, and
conducive for a living. And this will affect
the compliance of the masses to the
development control because you cannot
adhere to a thing that you are not aware of
it.

TABLE 4.3: WILLINGNESS TO COMPLY
WITH DEVELOPMENT CONTROL

Complianc Respondent Percentag
e S e (%)

Yes 241 62

NO 146 38

Total 387 100

Source: Field Survey 2022
From the above table above, it shows that
that 62% of the respondent has an opinion
that they are willing to comply with the
development control in the study area, only
38% are not willing to comply. Based on
this, it shows that most of the non-
compliances in the study area are as the
result of either non fully awareness of the
regulation or any other factors hindering
the developer to complied with the
regulations, there is for the authorities
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responsible for the development control to
create awareness so as all the
development will be in accordance with the
planning within the study area.

.
Land Uses 5 244 165 U6 ] EE 410 2
Bulldeng Herghe 12 g ) 242 14 asl pES "
Kaom Sqae o0 188 I oo 4 ) 144 4
Construction Matorsals 48 152 ML 96 21 865 358 5%

Note: SC (Strongly Complied), C
(Complied), PC (Partially Complied), NC
(Not Complied), U (Undecided).

Source: Field Survey, 2022

From the above table, it constructed based
on the table4.3 where 62% of the
respondents said they are compliance of
the development control in the study area,
where they were asked on their level of
compliance. Development control
compliance are very importance as it helps
in providing conducive, healthier, and
aesthetic environment, various factors that
includes Plot Coverage, Development
Permit (Planning Approval), Set Back
Between Buildings and Road, Ultilities
Availabilities, Land Uses, Building Height,
Room Size, and Construction Materials
Ventilation Adequacy were used to access
the respondents level of compliance in the
study area.

Compliance on the provision of ventilation
adequacy come first with 4.70 mean, it
shows that most of the building are well
ventilated, the buildings are in good
position in bringing in fresh outdoor air and
removes the contaminated indoor air to the
occupants. Land uses compliance by the
respondent come second with 4.10 mean,
where the respondents are with the view
that they are following the designation of
different land uses in the study area, they



used to make their construction based on
the approval by the planning authorities,
Development permit comes third with total
score mean of 4.07, they respondent are
in the view that they complied in the
seeking of the approval from the planning
authorities before embarking into any
construction so as to avoid the illegal or
unplanned development that will cause
environmental problems, nuisance,
misused and land and landed property
degradation in the study area.

Setback between buildings and roads
come fourth position with total score
means of 3.99, setback is the minimum
space required between buildings, or from
structure to roads, flood area, rivers
among others, so as to ensures that
buildings within the region can receive
natural light, better air, protection of
building from shadow of another, and also
to ensure that the buildings are not infringe
on another. Used of standard construction
materials come fifth with 3.59 mean score,
people are using quality materials not only
to make their buildings very strong, but
also to contributes to the safety, security
and health to the occupant. Next in
compliance by the respondent is utilities
availability as sixth with 3.47 means score.

Room size, building height, and plot
coverage has the least in compliance in
the study area, with seventh eighth and
nineth with the mean score of 3.46, 2.83
and 2.55, most of the respondent are
neglecting them because of one reasons
to other, the prepared to make their
construction based on their needs without
looking of the benefit of following standard
in their building height, plot to cover and
sizes of rooms for the ease of movement,
ventilation and other benefit driving from
implementation of them as part of the
development control in the study area.
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TABLE 4.5 Reasons for non Compliance

i Respendent Opinion Scale TMean | Ranking

Reasons [SATA [PATD [N |5 X=} FX |

TF

152 [0 |6 (278 6%

£ Bl
. |

55116

“Tack of Awareness

| | |
Note: SA (Strong Agreed), A (Agreed), PA
(Partially Agreed), D (Disagreed), NK (No
Idea)
Source: Field Survey,2022

From the above table, it constructed based
on the table 4.3 where 38% of the
respondents said they are not willing to
comply with the development control in the
study area, where they were asked their
reasons for non-compliance. Human
Resources Capacity, Properties Owners
Ignorance, Lack of Regulation Flexibility,
Corruption from Regulatory Bodies,
Political Interference, Lack of Awareness
are among the reasons used by the
researcher to access their opinion of non-
compliance. Human Resources Capacity
that includes level of incomes,
knowledgeable, and experience of the
respondent on the development control
with 4.56 mean score is the first reasons of
the respondent for noncompliance, then
followed by the Political Interference with
mean score of 4.13 as second,
developers are using their political powers
to make their construction without
compliance with the development control,
and the planning authorities are scared to
stop them or to enforce the development
control measure to them as they will
removed them or change them from their
position. Corruption from Regulatory
Bodies with mean score of 3.92 as
third reasons, due to the corruption of most
of the planning authorities in the study area
developers used to carrying out their
development best to their needs, as they
will give the planning authorities whose
has a responsibility of ensuring proper
compliance a little amount of money as



bribe to make their construction whether it
complied or not. Next is Lack of Regulation
Flexibility as fourth with mean score of
3.84, most of the respondents are seeing
development control regulation as very
complex which will prevent them from
during their construction to satisfy their
needs despite that the land and
construction materials are belongs to them
without providing or getting any support
from the government that is why they are
not compliance. Properties Owners
Ignorance, and Lack of Awareness are fifth
and sixth reasons for noncompliance with
the 3.41 and 2.78 mean score in the study
area. Developers are ignoring to comply
simply because they are not fully aware or
they are seeing it unnecessary in the study
area.

The paper is based on the assessment of
the compliance of development control in
Zuru town, with the emphasis on the
developer's compliance, the main reason
of written this paper is to know whether the
migrant to Zuru towns from neighbouring
local government within and outside the
Kebbi state due to banditry and insecurity
that force them to leave their villages and
town to start a fresh lives in Zuru which
resulted the urban expansion and rapidly
development whether they are aware of
the development control and to know their
extent in compliance with it. The findings of
the paper revealed that 63% of the
respondent are aware of the development
control in the study area, where only 37%
respondent are not aware, also out of
100% of the respondents 62% are willing
to comply with all the development control
measures. It also found out that Room
size, building height, and plot coverage
has the least compliance in the study area.
Various factors that include Plot Coverage,
Development Permit (Planning Approval),
Set Back Between Buildings and Road,
Utilities Avalilabilities, Land Uses, Building
Height, Room Size, and Construction
Materials Ventilation Adequacy were used
to access the respondents level of
compliance in the study area. Compliance
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on the provision of ventilation adequacy
has the highest due to peoples need in
bringing in fresh outdoor air and removes
the contaminated indoor. Factors that
explained the reasons for noncompliance
are Human Resources Capacity,
Properties Owners Ignorance, Lack of
Regulation Flexibility, Corruption from
Regulatory Bodies, Political Interference,
and Lack of Awareness. The study
recommended that there is need for Kebbi
State government to provide a document
which will serve as planning regulation
instruments to use by the planning
administration in the state as guidelines for
the control of development in the state, as
since the creation of the state are still using
the Nigerian Urban and regional Planning
Law Decree N0.88 of 1992 so as to ease
the compliance of it by the indigenous
developers, as other state that include
Lagos, Edo, Oyo among others come up
with up-to-date and flexible regulations in
their state, consideration of socioeconomic
status in the provisions of the regulation is
very important for easy compliance by both
the low income, medium and high income
in the state. Planning authority in the state
need to be well equipped with all needed
facilities within the state for proper
implementation of the development control
in the state not only equipped there is also
need for good offices which will help them
in executing as most of the planning
authorities in the state including the study
area are living in dilapidated temporary
areas as offices without having a
conducive and healthier offices, and there
is need for planning authorities in the state
to create forum which will help them in
enlighten their selves on the planning
regulations so as to make their selves up-
to-date on any development control
matters in the state. Also, villages, and
towns need to be prepared up-to-date land
use plan and strategic plans by the
government to effectively guide their
growth and the development. Finally public
enlighten also need to be organised from
time to time to make the citizens aware on
any matters regarding development
control.
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ABSTRACT

In alignment with prior research, the present study, focusing on private placement
events spanning from 2006 to July 2023 within the Chinese real estate sector,
corroborates the prevailing trend of negative long-term returns among companies
in this domain. Remarkably, companies achieving successful trade execution
concurrently exhibit more favorable long-term performance compared to their
counterparts who do not. Furthermore, our analysis reveals the substantial
influence of Tobin's Q and leverage on long-term excess returns, with a
particularly pronounced effect observed within the realm of private firms.

Keywords: Private placement, China Listed-property firm, Negative Long-Term Abnormal

Return, Ownership

Private placements serve as a significant
avenue for publicly listed firms to secure
vital funds for refinancing purposes.
Following their initial public offering (IPO),
corporations can raise additional capital by
offering additional shares to a select group
of sophisticated investors. The
attractiveness of this method lies in its low
information dissemination costs, primarily
due to the limited target audience, making
it a preferred choice for listed firms.
However, existing research in this domain
has predominantly focused on market-
wide implications, with limited studies
examining the long-term effects of private
placements. This paper intends to
commence its investigation by examining
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the real estate sector in China, shedding
light on the extended performance
outcomes of private placements within
specific industries.

One prevalent notion posits that the long-
term performance of stocks differs
markedly from their short-term reactions
during the announcement period, which
tend to elicit favorable responses. As
indicated by Hertzel, Lemmon, Linck, and
Rees (2002), the mean values for the first
and second years following a private
placement event are -0.107 and -0.086,
respectively. These findings align with
numerous other studies, such as those
conducted by Barclay et al. (1993),
Krishnamurthy Krishnamurthy et al. (2005)
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in the US, and Baek et al. (2006) in Korea
and Jun et al. (2016) in China.

The divergence of stock movements
intrigues the curiosities. Regarding the
phenomenon of private placements,
prominent theories encompass Wurck
Wruck (1989)'s Monitoring Hypothesis,
Hertzel and Smith (1993) ‘s Certification
Hypothesis, as well as perspectives
stemming from the lens of managerial
conflicts, including the Tunneling and
Entrenchment Hypotheses (Barclay et al.,
2007). Lastly, Marciukaityte et al. (2005) et
al. propose the Over-Optimism
Hypothesis.

Habib and Bruce argue that private
placement could be used to provide
information. They indicate that the
externals not only ease the gap of
information, but also the real estate
corporation itself needs comments from
those skilled investors on the planned
project Habib and Bruce Johnsen (2000).
Brophy and Ouimet exhibit that
institutional investors, particularly hedge
funds, are more likely to participate in
private placements Brophy et al. (2009).
Introducing hedge funds to participate in
the private placement of a real estate
company with significant risks on an
ongoing project may give more steady and
valuable cash reserves.

The study sample for this paper is A-share
real estate businesses that implemented
the private placement between January 1,
2006, and July, 2023. The event data is
mostly sourced from the China Stock
Market & Accounting Research Database
(CSMAR) and the TongHaShun Finance
Database. We excluded the following
samples: samples related to ST and PT;
samples conflicting with other SEOs; and,
in cases where multiple events occurred
on the same day, only one instance was
retained. In the end, we obtained a total of
201 samples, comprising 108 samples
where transactions were successfully
executed and 82 samples representing
failed transactions.
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Table 1 presents the statistics of the sample.
For example, the average market value of a
company is $5.996 billion. At the same
time, companies have high leverage, with
an average of 65.08%. In addition, the
average ROE of the company is 6.8%. It is
worth noting that the equity concentration
of China's real estate is high, for example,
the largest shareholder holds 38.62% of
the equity on average, implictily that the
large blockholder are less concern of
lossing  control right via  private
placements.

Simultaneously, we employed a market
model to calculate the expected returns
and subsequently computed the excess
returns.

Rjt = aj + BiRme + ;¢ 1)
ARjt = Rjt - (aj + ,Bijt) (2)
CAR] = Y_, AR;, (3)

Day measured relative to the
event
Return on company j on
date t
Daily return of the Shanghai
Real Estate Industry Index (a
proxy for the market portfolio
of risky assets)
Estimated period intercept of
firm j
OLS estimates of company j’s
market model parameters
Daily return of the Shanghai
Real Estate Industry Index (a
proxy for the market portfolio
of risky assets)
AR The abnormal return of

Jjt i

company j on date t

The cumulative abnormal

t =

Rjt =

Rmt -

CAR] = return (CAR) of the company j
forT
3 _ The error term of company j
jt

on the sample event day t

We used eq (4) to explore the factors
which influecen the long term CAR of
proerty firms. Table 2 demostrates the
variables that will be used for further
regressions.

CAR] = a + B,ROE; + B,Leverage,;
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+BsTobing , + BiSOE; + B5POE;
(4)

+,86Fim_sizej + ¢

Table 3 shows the excess returns for
different time Windows. It can be seen that
in different time periods, the average
return is negative. It can be seen that the
CAR in the period (10,250), i.e one year, is
-3.97%, which is consistent with the
findings of Hertzel et al. (2002) in the
United States and Kato Kato and
Schallheim (1993) find in Japan . The
outcomes of testing with other Chinese
academicians on the market are also
similar Jianxin et al. (2011) Jun et al.
(2016). Another noteworthy trend is that
post-event firms are averaging lower CAR
over time. In particular, the excess returns
are -48.53% percent and -110.98%,
respectively, and are  statistically
significant at the time intervals of two and
three and a half years. Panel B shows a
similar phenomenon.

We also find that the returns of those
companies that successfully implement
private placements are generally higher
than those of the failed sample, which
shown in Panel C and Panel D. Due to
space limitations, this paper does not
present the full results of these two groups
of CARs.

Table 4 shows how each influencing
aspect affects the long-term stock price
performance of publicly traded real estate
companies. The firm's leverage and Tobin-
Q values have a positve and statistically
significant impact on the firm's long-term
cumulative return in all samples. A 1%
incrument in leverage, for example,
enhances cumulative abnormal returns by
around 0.8%. This suggests real estate
firms with lower debt ratios have higher
cumulative returns, showing that such
firms run more effectively rather than
increasing debt ratios to achieve higher
profit margins.

Table 1 Descriptive Statistic

Variable N Mean Median SD Max Min
MV 201 59.9638 19.4712 152.8491 1360.665 1.1759
LEV 201 0.6508 0.6825 0.1895 0.9396 0.0876
ROE 201 0.0679 0.0757 0.1292 0.3634 -0.6567
TOP1 201 38.6246 38.6200 16.3680 82.6100 7.1200
SIZE1 201 23.4111 23.3766 1.6857 28.0157 18.524
Table 2 Definition of Variables
Variable Proxy Definition

Return On Equity. Calculated As: Net Profit/ Average Balance of
Shareholders' Equity, Where the Denominator is Calculated as

Average Balance of Shareholders' Equity = (Ending Balance of

Shareholders' Equity + Beginning Balance of Shareholders'

Profitability ROE
Equity) /2
capital Leverage
Structure g
Relative Value  Tobin_Q
SOE )
Ownership SOE is equal to 1.
POE equal to 1.
Firm Size Fim_size

Debt Ratio, Calculated as Total Debt/Total Asset

The ratio of Tobin Q. Calculated as Market Value / (Total Assets -
Net Intangible Assets - Net Goodwill)

Dummy variable, if the company is a state-owned company, the
Dummy variable, if the company is private-owned, the POE is

Market Value of The Firm (Billions of Yuan)
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Table 3 CAR for Various Time Intervals

Panel A: Long-term ACAR from +10 days

Variable N Mean p-value Median SD Max Min
[10,50] 108 -0.0397 0.1370 -0.0284 0.3987 0.6232 -5.3537
[10,150] 110 -0.1056 0.1850 -0.0148 1.1395 1.0027 -15.4545
[10,200] 110 -0.1650 0.1297 -0.0651 1.5416 1.4114 -20.8649
[10,250] 108 -0.2132 0.1133 -0.0281 1.9007 1.4658 -25.7863
[10,500] 108 -0.4853* 0.0797 -0.1261 3.8872 3.5126 -52.8031
[10,900] 106 -1.1098**  0.0341 -0.4451 7.1283 4.5006 -94.931

Panel B: One-year Interval

Variable N Mean p-value Median SD Max Min
[0,250] 108 -0.1611 0.2526 0.0278 1.9905 1.9365 -26.7427
[1,250] 108 -0.1898 0.1750 0.0263 1.9772 1.8738 -26.6169
[3,250] 108 -0.1942 0.1596 0.0006 1.9509 1.8163 -26.3647
[5,500] 108 -0.4714* 0.0911 -0.0935 3.9162 3.7653 -53.161
[3,750] 107 -0.8171*  0.0554 -0.2122 5.904 4.4965 -79.5014
[5,900] 106 -1.0953*  0.0372 -0.4206 7.1562 4.7533 -95.2889

Panel C: CARS for Implemented Samples

Variable N Mean p-value Median SD Max Min
[10,200] 110 0.0306 0.4278 0.0578 0.4030 1.0027 -1.5132
[10,250] 108 0.0300 0.5413 0.0592 0.5081 1.4114 -1.9994

Panel D: CARS for Halted Samples

Variable N Mean p-value Median SD Max Min
[10,200] 82 -0.4462* 0.0860 -0.2039 2.3247 1.1166 -20.8649
[10,250] 82 -0.5216 0.1042 -0.1869 2.8742 1.0053 -25.7863

Table 4 Regression Results
CAR[10,250]:Implemented ALL Private State-Owned
ROE -0.331 -0.393 -1.969 0.617
(-0.402) (-0.488) (-1.548) -0.487
Leverage 0.891* 0.873* 1.664** 0.366
-1.962 -1.937 -2.426 -0.508
Tobin-Q 0.197* 0.184* 0.275** -0.075
-1.975 -1.889 -2.452 (-0.268)
Size -0.053 -0.048 -0.163* 0.06
(-0.888) (-0.824) (-2.007) -0.545
-0.099
SOE (-0.478)
-0.158
POE (-0.783)
Intercept 0.543 0.355 2.556 -1.592
-0.397 -0.269 -1.402 (-0.645)
N 108 108 56 41
R’ 0.055 0.049 0.175 0.046
Adj R® -0.001 0.012 0.11 -0.06
F 0.98 1.317 2.7 0.431
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Tobin-Q has a detrimental impact on long-
term cumulative abnormal returns as well.
This is similar to the findings of Barclay
and Holderness in the United States,
which discovered that the relative market
valuation is inversely connected to
whether a firm uses private placement
(Barclay et al., 2007). Our findings suggest
that the higher the market valuation of real
estate, the better the long-term success of
private placement. This conclusion
supports the certification hypothesis,
which states that the market may believe
the private placement transaction convey
the signal that the firm is high quality. It is
worth noting that there are variances in
leverage and Tobin-Q in terms of long-
term CAR between firms with the nature of
ownership. Private firms have a higher
influence coefficient than state-owned
enterprises, and both figures are
statistically significant. State-owned firms,
on the other hand, are insignificant in
Tobin-Q and leverage. This distinction
may stem from that SOEs have inferior
managerial skills, and their nature as
SOEs will reduce the pressures from the
debt as a hard constraint. At the same
time, they have more financial channels
(such as banks) and options than private
firms.

Table 4 further reveals that in the entire
sample, ROE is adversely connected with
long-run anomalous returns. Despite the
insignificant results, private sector ROE is
positively  connected with  long-run
anomalous returns, which is consistent
with Ding and Gao (2013) 's what they find
in the Chinese market. However, the effect
of private and state-owned firms on firm
size is opposed. Our research results do
not alter when different event study
intervals are selected.

Based on an empirical analysis of private
placement events in China spanning from
2006 to July 2023, this study discerns a
prevailing trend among publicly listed
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companies within the real estate sector,
characterized by negative long-term stock
returns. However, it is noteworthy that
those companies successfully executing
these private placements tend to exhibit
superior long-term performance compared
to those that do not. Furthermore, our
findings indicate that factors such as
Tobin's Q and leverage exert a substantial
positive influence on the post-event long-
term stock price performance. Importantly,
this influence is more pronounced among
private real estate firms as opposed to
state-owned counterparts.

For future research avenues, it is
advisable to delve deeper into the
examination of long-term price

performance across distinct time periods.
Additionally, further exploration of factors
that may influence long-term returns
warrants investigation.

Thanks to Prof. Rohaya for revising and
guiding this paper. At the same time,
thanks to my family for their support to my
work!
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ABSTRACT

The housing crisis in Ghana has led various governments to implement numerous
interventions and programmes. However, it appears that only a small proportion
of needy individuals have been able to benefit from these initiatives. This
suggests that the programmes have not adequately addressed the housing needs
of a significant portion of low and middle-income households. This assertion is
grounded in the observation that the formal procedure utilized in the
implementation of affordable housing policies has not been optimal. The objective
of this study is to conduct a review of literature and suggest a framework to
enhance the current policy implementation process with the goal of facilitating the
provision of cost-effective housing options to the populace of Ghana. This study
employed a comprehensive search of both published and unpublished
documents to gather relevant information for the research. The paper's findings
indicate that the policy implementation process for affordable housing in the
country has consistently relied on a top-down approach. This approach, however,
may have a discouraging effect on the participation of the targeted households in
the policy-making process, ultimately leading to programme failure or a lack of
benefit for the intended beneficiaries. It is noteworthy that the involvement and
perspectives of these households are pivotal for the effective execution of policy
implementation. It is therefore recommended that an integrated approach,
encompassing both top-down and bottom-up approaches, be considered as a
viable solution to tackle the issue of affordable housing in Ghana. The proposed
approach entails a decentralized and participatory implementation of affordable
housing policy, wherein both the government and the intended households are
involved in sharing their perspectives and requirements. This collaborative effort
will facilitate the achievement of the policy's objective of providing affordable
housing. The paper presents a conceptual framework for policy implementation
process for a successful affordable housing policy.

Keywords: Affordable Housing, Integrated Approach, Policy Implementation,
Households, Ghana.
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Access to affordable housing has become
problematic for low and middle income
households (Lum and Zhou, 2019). For
this reason, development of housing
policies to address the affordable housing
situation have been on various
governments' agendas in recent years
(Leishman and Rowley, 2012).
Unfortunately, many governments in their
guest to develop affordable housing
policies have neglected the important role
of the beneficiaries’ in the process
(Ramovha and Thwala, 2012). In Sub-
Saharan Africa in which Ghana is a
member, many public housing policies
have been developed over the years to
help address the housing needs of the low-
and middle-income households.
Nonetheless, these efforts have been
proved inept of meeting the housing needs
of the increasing urban population.
Apparently, only a small section of the
population, parting most of the low-income
households to live in dilapidated homes
(Arku, 2009). The fact is that, the people
who designed the policies do not know or
understand the special needs of the
beneficiaries; hence leading to housing
that does not meet the real needs of the
intended beneficiaries (de Pacheco Melo,
2017). Clearly, success of housing
programmes depends not only on the
supply of housing, but also the inputs of
the intended beneficiaries that should be
considered in the housing development
process (Aigbavboa and Thwala, 2018).

The study reviewed about 30 articles in
about 25 academic journals from 2000 to
December 2020. The findings from the
reviewed literature indicates that, most
housing policies have inherently used a
top-down approach (Jaiyeoba and Asojo,
2020). The top-down approach is based
on the discretion of the State and the other
associated bodies who decides upon the
matters without the involvement of the
beneficiaries (Bardhan et al., 2015). This
in effect makes the developed programme
to have a hierarchical structure in which
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the beneficiaries are unable to influence
the policies based on their needs
(Roitman, 2016). Although, Singapore is
best known as a successful case of top-
down initiatives. The bottom line of
Singapore public housing development is
verticalization of space to fully utilize
limited land. In addition, it has several
characteristics that set it apart from its
competitors and contribute to its success
(Chee, 2017). But same cannot be said in
developing countries like Africa and for
that matter, Ghana. Because, this
approach has been a major reason why
many projects have not been effective in
the past in achieving their objectives. It has
failed to meet the needs of the
beneficiaries and moreover had an impact
on the overall performance of affordable
housing projects (Adeogun and Taiwo,
2011). Since colonial times, the
government of Ghana has taken several
policy steps to aid the housing market
(Boamah, 2014). The gap between plans
and actual implementation has been large,
however, in both rural and urban settings
(UN-Habitat, 2010). Addo (2014) gave a
simple reason to the failure of these
several housing policies and programmes.
She indicated that, governments’ housing
policies over the years have practically not
been based on the needs assessment of
the intended beneficiaries. Moreover,
beneficiaries have no say in their making.
Therefore, the implementation of these
top-down policies normally ends up
benefiting the upper classes rather than
the originally intended low- and middle-
income urban employees (Bangdome-
Dery et al., 2014).

Importantly, the weakness of the top-down
approach called for numerous studies to
advocate for a bottom-up approach, which
involves the beneficiaries in decision-
making (Bardhan, 2015; Pissourios, 2014;

Muraya, 2006). This approach was
acknowledged to promote enabling
strategies in an effort to overcome

obstacles encountered under the top-
down approach. The argument made by
Nguyen (2019) is that, the bottom-up
approach pays more attention to the policy
actors participating in the implementation
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and their strategies to pursue their
objectives rather than the policy itself. For
instance, Liu and Ravenscroft (2017)
indicate that, when beneficiaries are
empowered to participate in the policy
process, there is a possibility to reach a
broader consensus on the best approach
to address the problems, while protecting
and monitoring beneficiaries’ interests.
Similarly, demands for more participation
in decision-making, account for more
accountability on the part of local
politicians and officials and increasing
criticism of technical expertise (Murray et
al., 2009). The major distinction between
top-down and bottom-up approaches
appears is the level of user or beneficiary
participation in  policymaking and
implementation (Yi et al., 2020). Ironically,
the adoption of only bottom-up approach
for affordable public housing policy
implementation was also criticized for its
sub-optimal policies, delays the project,
and often deflects centrally mandated
programmes toward its own purposes (El
Asmar, 2012).

Therefore, drawing from the different
studies and each approach shortcomings,
this current study calls for an integrated
approach. Murray et al. (2009)
emphasized that responsive public
decision-making involves the building of
bridges between these two camps. Thus,

the benefits of top-down and bottom-up
perspectives and real descriptions called
out for common ground between them
(Chand, 2011). Research has shown that
combining the two methods into a single
strategy yields better policy results. For
instance, in  post-disaster housing
reconstruction (Yi et al., 2020), land
transfer policy (Liu and Ravenscroft,
2017), urban and regional planning
(Pissourios, 2014), urban redevelopment
policy (EI Asmar, 2012), and urban village
redevelopment modes (Yang et al., 2020).
All these policies were implemented to
improve the lives of low-income
households. Therefore, looking at Ghana
situation and the country’s political nature,
the integrated approach can be adopted to
help address its affordable housing

challenges. Even though, certain
conditions and factors differ in terms of
socio-cultural and political differences

from these countries, the study believes
that it can be modified to fit into the
Ghanaian context. Therefore, the research
framework shown in figure 1 below is
being proposed for this study. The
intention of the framework is to help
address the gap in the literature based on
involvement of beneficiaries for effective
policy implementation for affordable
housing to the Ghanaian public.

Development of Affordable Public Housing Policy (Policy Stages)
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Figure 1 Proposed Integrated Approach Framework (Adapted from Howlett (2019) and Modified by Authors)
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The policy stages as indicated in the
framework were advanced by Howlett
(2019) as a process for public policy
development. These stages have been
briefly elaborated below:

Agenda-Setting Stage: This is the stage
where the problem recognized is
actually put on the agenda for serious
consideration of public action (Fischer
and Miller, 2017). This stage is seen to
be the most important part of the policy
process since it decides on the issue to
be addressed during the decision-
making stage (Princen, 2007). The
inclusion of beneficiaries in the agenda-
setting process is widely recognized as
crucial to its ultimate success. Abma
and Broerse (2010) argued that,
depending on the make-up of the
participants, beneficiaries’ involvement
can result in substantial enrichment of
agenda-setting.

. Policy Formulation Stage: This refers to

the stage where policy options are
explored by stakeholders and then
reduced to some set which are relevant
and useful in providing possible
solutions to the affordable housing
problem (Howlett, 2019). It is worthy to
note that, the interaction between the
government and beneficiaries is the
most important aspect that might affect
the policy formulation of the policy
(Savard and Banville, 2012). In this
case, understanding the needs of the
beneficiaries during this stage is crucial
(Turnpenny et al., 2015).

Policy Decision-Making Stage: This is
the stage where stakeholders adopt a
particular course of action or non-action
to address the problem. Nguyen (2017)
argued that, in genuine and complex
decision-making situations, decision
makers may run the danger of making
an incorrect estimate and may be
hampered by a lack of time and
information. This demonstrates the
need of  establishing effective
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. Policy

coordination between government
actors and beneficiaries that are
expected to reap the policy's benefits. In
addition, this concerted public effort will
allow stakeholders to weigh the pros
and cons of several options before
making a call (UNDP China, 2017).

Implementation Stage: This
relates to how stakeholders adopt
course of action on affordable housing
and put into effect. Because this
concerns the means through which
governments put policies into practice,
policy implementation is regarded as a
crucial phase of the policy process
(Howlett, 2019). A policy's players,
especially the public officials who are
charged with responsibility for its
implementation, are established to be a
major contributor to the gap between
the policy's goal and its outcome. For
this reason, a call has been made for
beneficiaries to be involved in this stage
since the outcome will directly have
impact on them. Therefore, their views
and decisions on how to implement the
policy is paramount (Savard and
Banville, 2012).

. Policy Monitoring and Evaluation

mechanisms are essential for effective
policy implementation (United Nations,
2017). The implementation concerns
beneficiary’s satisfaction with the
outcome of the project and how well the
programme has met its goals (Johnson
and lweka, 2019). For this reason,
Fischer and Miller (2017) indicate that,
results of the implementation must be
evaluated against the objectives and
adjusted if needed. To this end, the
intended beneficiary’s involvement in
monitoring and evaluation is to help
better define and implement the
interventions  under  consideration.
Government and intended beneficiaries
are both called to assess how the
affordable housing is effectively
implemented and whether there are
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gaps between the

achieved results.

planned and

The developed framework is based on the
premise that, whereas it is good for the
government and policy makers to develop
affordable housing policies, it is also better
to do so based on an understanding of the
factors that influence the needs of
beneficiaries and their ultimate satisfaction
with the affordable housing product. The
proposed framework can be used by
stakeholders in the housing sector:
government, policy makers, developers as
well as intended beneficiaries to achieve
better affordable housing implementation.
In so doing, the affordable housing which
boils down to income and affordability will
be addressed. Therefore, in future, the
proposed framework will be validated
through focus group discussions to
streamline the framework with specific
scope that will be significant to all
stakeholders.
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ABSTRACT

The increasing number of buildings that have embraced urban farming is
evidence that it has begun to gain popularity in Malaysian cities. The increasing
number of buildings that have adopted urban farming practices reflects the
growing acceptance of this trend in Malaysian society. They began to put this into
practise because it has contributed to the growth of a variety of environmental,
economic, and social benefits for the surrounding communities. However, it
should be highlighted, that this tendency has the potential to harm and deteriorate
building structures without proper management. Therefore, the aim of this study
is to perform a comprehensive review of the urban farming issues that arise due
to inefficient management teams. To achieve this aim, papers published from
years from 2011 to 2023 are searched on various platforms. The result of this
search identified seventeen articles suitable for review. The findings indicate that
urban farming may have negative effects on buildings and occupants, but these
issues can be minimised through identification that has been made in this study.
Hence, further research is required to gain a better comprehension of the
correlation between urban farming and building management. This research can
result in the formulation of efficient implementation tactics that can alleviate the
consequences of climate change in urban regions.

Keywords : urban farming, issues urban farming, impact of urban farming

forests, wetlands, and green belts as the

_ o area of primary forest worldwide has

In recent years, rapid urbanisation has led decreased by over 80 million hectares
to significant changes in landscapes since 1990 (FAO & UNEP, 2020). As a
across most countries, transforming once consequence, cities have experienced the

green areas into _concrete_for_ests and emergence of urban heat islands and
causing a substantial reduction in natural Various environmental challenges,

spaces (Shafique et al., 2018). Startling prompting a shift towards a sustainable
statistics by the Food and Agriculture and greener approach. The decline of
Organisation of the United Nations show nature areas due to rapid urban

that nature’s footprint has diminished development and climate change related
considerably, with an alarming decline in issues has sparked a global interest in
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urban farming to counterbalance the
environmental impact and bring back
nature's touch within the city confines
(Czemiel Berndtsson, 2010; Fioretti et al.,
2010; Joshi & Teller, 2021; Shafique et al.,
2018). Implementing urban farming as
means of nurturing green spaces within
cities is a sustainable solution to address
environmental challenges such as the
urban heat island effect, promote eco-
friendly practices, and align with the
broader goals of the SDGs (Joshi & Teller,
2021).

According to Sam & Hui (2011), urban
farming, as a practice, involves cultivating
plants and crops within urban settings, be
it on rooftops, balconies, or vacant spaces.
Al-Kodmany (2018) and Astee & Kishnani
(2010) added that this approach not only
enhances food security and reduces food
miles but also aligns with the Sustainable
Development Goals (SDGs) of creating
sustainable  cities and  promoting
responsible consumption. Chaminuka &
Dube (2017) stressed that, when more
urban dwellers embrace urban farming, it
contributes to localising food production,
which can constitute food security, and
fostering a stronger sense of community
and self-sufficiency. In addition, one of the
significant advantages of urban farming is
its potential to mitigate the urban heat
island effect (Hui, 2006; Joshi & Teller,
2021; Sam & Hui, 2011). The vast
expanses of concrete and asphalt in cities
absorb and retain heat, leading to higher
temperatures  within ~ urban  areas
compared to their surrounding rural
regions. By introducing green spaces
through urban farming, more vegetated
surfaces can be created that can absorb
heat, release moisture, and bring down
temperatures (Gagliano et al.,, 2016),
making cities more livable and ecologically
balanced.

However, the successful implementation
of urban farming within high-rise buildings
necessitates careful consideration and
proper management. Without adequate
planning and maintenance, the weight of
soil and vegetation can strain the
building's structure, potentially leading to
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deteriorating conditions and safety
concerns (Whittinghill & Starry, 2016).
Hence, a cautious approach is necessary
when implementing high-rise  urban
farming to prevent potential damage to
buildings, ensuring that this progressive
movement remains a positive force in
shaping the cities for a greener and more
sustainable future. To ensure the enduring
sustainability of urban farming, effective
management is essential. This involves
proactive attention from dedicated teams
to identify and address common
challenges inherent in this practice, which
can impact the overall building conditions.
These challenges are systematically
categorised into four key elements:
management, technical aspects, human
resources, and financial considerations.
This classification has been devised to
streamline the subsequent phase, which
aims to assist management teams in
identifying solutions to address individual
iIssues as they arise.

Therefore, the aim of this paper is to
perform a comprehensive review of the
iIssues of urban farming that arise due to
inefficient management teams. The
objective of the research is to identify the
issues that arise in the high-rise urban
farming practice. To accomplish the
intended objective, the paper presents its
findings, which serve to augment the
existing body of knowledge which
currently places greater emphasis on
aspects such as benefits, design and
impact. The organisation of this paper
unfolds as follows: The second section
expounds upon the employed
methodology for this paper. The third
section  furnishes the results of
comprehensive literature review of
existing literature pertaining to urban
farming issues. A discussion of the
resultant outcomes follows in the fourth
section. The final section encapsulates the
study’s conclusions.

This study aimed to provide a
comprehensive understanding on how the
issues of urban farming affects building



conditions and occupants. To achieve this
goal, the most up-to-date information
within 10 years was available, articles and
journals published between 2013 and
2023 were prioritized and a review of the
literature on issues on urban farming in
high-rise buildings was conducted. The
review included articles and journals from
leading publishers, as well as conference
proceedings were obtained from Scopus,
Web of Science (WOS), ProQuest,
Research Gate, Google Scholar and
others platform. By using following search
terms: ‘urban farming’, ‘urban farming

issues/challenges/impact’, and ‘urban
farming maintenance’, ‘building
maintenance’, a search on Google
Scholar's multi-database and cross-

disciplinary online citation services are
conducted as a process of reviewing the
literature. The papers were selected and
reviewed to identify the issues of the urban
farming at high-rise residential buildings in
the context of the current situation and the
existing literature.

Hence, it is necessary to draft clear and
concise Research Questions (RQ) which
drive the entire review methodology. As
the objectives of this article are; to
analyses the issues of urban farming
affects building conditions and occupants,
the research questions addressed by this
study are as follows:

RQ : What is the research evidence
indicating the existence of issues of urban
farming that affected building condition
and the occupants?

*To address RQ, the number of
documents published will be analyzed.

As a result, about seventeen research
papers were selected as it seems to be
relevant to the topic of issues of urban
farming. Hence, the structure of this paper
is started with The Introduction, and Urban
Farming Practice in Malaysia, to provide
the necessary conceptual understanding
for the reader about the study. Next will be
focused on the Issues of Urban Farming
which will strengthened by the results as
well as the recommendations for the
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directions of future research.

Introduction of Urban Farming

Urban farming has gained significant
recognition worldwide due to its myriad
benefits to communities. According to
Salim et al. (2019) urban farming, also
known as urban agriculture, is the practice
of growing food in urban areas. It can be
used to connect food production with the
built environment of the city, providing
fresh food for residents and helping to
improve the overall health of the city.
Fresh, local food supplied to urban
communities, can help create a more
sustainable and resilient food supply chain
(Grebitus, et al. ,2020). Additionally, the
direct link between food production and
consumption can help promote healthier
eating habits among urban dwellers. The
motivations and drivers for urban farming
vary, but they are all shaped by the need
to address the challenges of urbanisation.
As Orsini et al.,, (2014) stated, these
challenges include the loss of fertile land,
deforestation, air and water pollution, and
the creation of peri-urban areas where
poverty is concentrated. Urban farming
can help address these challenges by
providing fresh food, reducing pollution,
and improving the quality of life in cities.

Urban Farming Practice in Malaysia

Urban farming is a diverse practice that
encompasses a variety of techniques
tailored to the unique constraints and
opportunities of urban environments. A
study by Thomaier et al. (2015) identified
four prominent types of urban farming:
vertical farming, open rooftop farms,
rooftop greenhouses, and productive
facades. Vertical farming is the practice of
growing crops in vertically stacked layers,
such as on rooftops or in multi-story
buildings. Open rooftop farms are simply
farms that are located on rooftops. Rooftop
greenhouses are similar to open rooftop
farms, but they use greenhouses to protect
crops from the elements. Productive
facades are walls or other vertical surfaces
that are used to grow plants. Rooftop
farming is another type of urban farming



that can help address the challenges of
space constraints and environmental
pollution. As Harada & Whitlow (2020)
noted, rooftop farming can be a
sustainable solution for urban agriculture,
as it utilises otherwise underutilised space
in the built environment. Rooftop farms
can grow a wide variety of crops, from
leafy greens to herbs and even small fruit
trees, without taking up valuable ground
space in crowded urban areas. This type
of farming can also help improve air quality
and reduce the urban heat island effect.

The popularity of implementing green
roofs in Malaysia's urban areas is on the
rise, driven by the numerous benefits they
offer. This trend is noteworthy, even
Malaysia is on the brink of venturing into
the realm of urban farming. Although
Malaysia is in the earlier phases compared
to other developed countries, the progress
is steadily advancing, showcasing a more
modest but promising approach to urban
farming practices. Table 1 shows several
significant urban farming practices in high
rise buildings in Malaysia.

Table 1: List of Malaysian Greenery Buildings
(Adapted from Izzah et al., 2013; Pei Jun, 2018; Sengodan, 2022; Zahir et al., 2014)

. Type of
Buildings Buildings Type of UF
Rice Garden Museum, Langkawi Public Intensrlz)/(ca)fgreen
Ministry of Finance, Putrajaya Office Intensrlz)/(ca)fgreen
Intensive and
Putrajaya International Convention Centre Public Extensive green
roof
Putrajaya City Hall, Putrajaya Public Extens;lcx)/gfgreen
Putrajaya Government Administration , Edible Garde_n
Office and Community
Centre ,
Gardens
Malaysian Design Tech_nology Centre, Institutional Extensive green
LKW, Cyberjaya roof
Serdang Hospital Hospital Intensrlggfgreen
Faculty of Social Sciences and Humanities, I Rgtroflt
Institutional Extensive green
UKM
roof
Sime Darby Oasis, Damansara Office Extensrg/c()efgreen
KL Sentral Park @ Platinum Office Intensrlg/ce)fgreen
Newcastle University Medicine Malaysia, " Extensive green
. Institutional
Nusajaya roof
Laman PKNS, Shah Alam Office Intensrlz)/gfgreen
Heriot-Watt University, Putrajaya Institutional Extensrl(;/gfgreen
Tun Razak Exchange (TRX) Commercial Intensrlz)/gfgreen
One Utama Shopping Centre Mall Rooftop Garden
Lot 10 Rooftop, Bukit Bintang Mall Rooftop Garden
Forest City, Johor Commercial Rooftop Garden
Jeli Polytechnic Tanah Merah, Kelantan Institutional Rooftop Garden




Extensive green

Hotel Bunga Raya, Johor Hotel roof
Central i-City Mall, Shah Alam Mall Rooftop Garden
Acapella Residence, Shah Alam Hotel Intensrlz)/gfgreen
The Arc at Bandar Rimbayu, Shah Alam Commercial Semi-Intensive
green roof
Masjid Kota Iskandar, Nusajaya, Johor Public Extensrg/gfgreen
Extensive
DBKL-KL Heritage Trail Public vertical green
walls
Extensive
Platinum Central’s, Kuala Lumpur Office vertical green
walls
Extensive
G Tower’s, Kuala Lumpur Commercial vertical green
walls
. Extensive
DIGI Technology (’)A\;ljaerrnatlon Centre, Shah Offices vertical green
walls

The significant urban farming that has
been practised in Malaysia shows that
nowadays design of modern high-rise
buildings in urban areas has become
increasingly prevalent in the inclusion of
greenery elements such as green roof,
rooftop garden and vertical green walls.
Therefore, with this great development,
there is concern this practice has a
potential to harm and deteriorate building
structures without proper management.
Nevertheless, the issues that arise during
the implementation of urban farming must
be taken into account, to minimise the
impact towards building condition and
occupants.

Issues of Urban Farming

Undoubtedly, urban  farming  has
demonstrated diverse benefits for various
stakeholders. From enhancing food
security to promoting  sustainable
practices, its positive impacts are evident.
However, it is imperative to highlight the
accompanying consequential issues it
brings forth. Past studies have delved into
the intricate web of issues related to urban
farming, aiming to dissect and illuminate

37

these matters for all involved parties. This
paper aims to catalyse proactive
measures by conducting a literature
analysis to ensure the continued and

robust growth of wurban farming in
Malaysia, ultimately fostering a
harmonious  balance  between its

advantages and the hurdles it presents.

A review of the previous studies reveals
the most common issues that happened in
urban farming practices had identified.
Fourteen factors were identified from this
review namely, lack of awareness,
collaboration, policies, guidelines, and
standards, and limited knowledge and
local expertise. Additionally, factors such
as lack of incentives from the government,
inadequate training and skills, limited local
research, unknown risk, high cost, leaky
roof or seepage, mould and dampness,
increase occurrence water pond, as well
as impose more loads on building
structure, and susceptible to fire have
been underscored as critical elements
within these practices. All those factors
have been summarised in Table 2 below.



Table 2: Issues of Urban Farming and Abbreviation and description of the urban farming

iIssues
Issues of Urban Farming
References Issues
LA LC LP LE LI ITS LR UR HC LR/F MD IW IL SF
Samé&Hui, 2011 1
Braithwaite, 1 1 1
2012
Zhang et al.,, 1 1 1
2012
Zahir et al., 1 1 1 1 1
2014
Arizzi et al., 1
2015
Whittinghill & 1
Starry, 2016
Ezema et al, 1 1 1 1
2016
Chow & Abu 1 1 1 1 1 1
Bakar, 2016
W. Z. W. Ismalil 1 1 1
et al., 2018
Shafique et al., 1 1 1 1
2018
Udawattha et 1 1
al., 2018
Mong et al., 1 1 1 1
2019
Drozd, 2019 1 1 1 1 1
Jha Ritesh 1 1 1 1
Kumar et al.,
2019
Ismail, 2020 1 1 1 1
Mahdzir et al., 1 1 1 1 1 1 1
2020
Caoetal.,, 2022 1 1 il 1
Score 4 2 5 8 2 4 5 11 5 4 1 6 4
Abbreviation Issues

LA Lack of awareness

LC Lack of collaboration

LP Lack of policies, guidelines, standards

LE Limited knowledge/local expertise

LI Lack of incentive from government

ITS Inadequate training and skills

LR Limited local research

UR Unknown risk

HC High cost

LR/F Leaky roof/floor or seepage

MD Mould/Dampness

W Increase occurrence water pond

IL Impose more loads on building structure

SF Susceptible to fire
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One of the biggest issues in urban farming
is high cost either in construction or
maintenance. Approximately eleven out of
seventeen researchers have highlighted
the issue of costs associated with initial
installation and ongoing plant
maintenance as a significant challenge,
attributing it to the difficulty in procuring
supplies stemming from a scarcity of
available suppliers (Cao et al., 2022; Chow
& Abu Bakar, 2016; Drozd, 2019; Ezema
etal., 2016; W. Z. W. Ismail et al., 2018; Z.
A. Ismail, 2020; Mahdzir et al., 2020; Mong
et al., 2019; Shafigue et al.,, 2018,
Braithwaite, 2012; and Zhang et al., 2012).
The scarcity of suppliers underscores a
broader issue of inadequate exposure and
awareness across all stakeholders,
leading to diminished demand within the
urban farming market. This assertion finds
validation in the works of Cao et al. (2022);
Z. A. Ismail, (2020); Mahdzir et al. (2020);
and Zahir et al. (2014), who have identified
this concern as a significant factor in their
respective studies.

Closely related with the aforementioned
concern is the researchers' emphasis on
the lack of local expertise and limited
knowledge. A consensus among
approximately eight out of seventeen
researchers, including Chow & Abu Bakar
(2016), Ezema et al. (2016), W. Z. W.
Ismail et al. (2018), Z. A. Ismail (2020), Jha
Ritesh Kumar et al. (2019), Mahdzir et al.
(2020), Mong et al. (2019) and Zahir et al.,
(2014) underscores the prominence of this
issue. This collective insight illustrates that
reduced awareness correlates with a lack
of expertise, possibly originating from the
decreased interest exhibited by individuals
in this practice.

Notably, Cao et al. (2022) and Mong et al.
(2019) also voice the concern that this
deficiency can result in inadequate training
and skills among building managers,
stemming from their limited experience
with urban farming. Such inadequacy in
management can lead to subpar
maintenance practices. For instance, it
can lead to consequences like an increase
in structural load, (Drozd, 2019; Ezema et
al., 2016, Jha Ritesh Kumar et al., 2019,
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Zahir et al., 2014, Sam & Hui, 2011; and
Whittinghill & Starry, 2016), along with
issues such as roof or floor leakage and
seepage, (Drozd, 2019, Jha Ritesh Kumar
et al., 2019, Shafique et al., 2018, Zahir et
al., 2014, and Udawattha et al., 2018), as
well as problems like mould and
dampness (Arizzi et al., 2015; Udawattha
et al., 2018, Drozd 2019 and Jha Ritesh
Kumar et al. 2019). Furthermore,
susceptibility to fire, (Chow & Abu Bakar,
2016, Mahdzir et al.,, 2020, Braithwaite,
2012; and Zhang et al., 2012), as well as
an increased occurrence of water ponds,
(Drozd, 2019), and wvulnerability to
unknown risks, (Chow & Abu Bakar, 2016,
Mahdzir et al., 2020, Zahir et al., 2014,
Braithwaite, 2012; and Zhang et al., 2012),
all stem from these underlying deficiencies
In expertise and training.

Upon closer examination of the urban
farming practice, a pattern emerges where
the subsequent challenge revolves around
the absence of comprehensive policies,
guidelines, and standards. As emphasised
by Cao et al. (2022), Chow & Abu Bakar
(2016), Mahdzir et al., (2020), Mong et al.,
(2019) and Zahir et al., (2014), there is a
pressing need for government intervention
to address these concerns. Establishing a
structured framework would provide
valuable guidance to building managers,
enabling them to effectively oversee urban
farming initiatives. Governmental
involvement becomes pivotal, not only in
facilitating informed management but also
in extending incentives to encourage
widespread adoption (Ezema et al., 2016,
W. Z. W. Ismail et al., 2018, Jha Ritesh
Kumar et al., 2019, and Mahdzir et al.,
2020), thereby fostering a nurturing
environment for further development.

Furthermore, the issue of lack of
collaboration surfaces as a significant
challenge within this domain. The efficacy
of urban farming could be substantially
heightened through multi-stakeholder
engagement, enabling collective problem-
solving and more comprehensive
solutions (Z. A. Ismail, 2020; Shafique et
al., 2018). In essence, involving diverse
perspectives could not only enhance the



practice but also contribute to its overall
success by addressing challenges
collectively.

Based on the review of previous sections,
the literature that discussed the issues of
urban farming has found an exploration of
the various challenges in urban farming
practices reveals a complex web of
interconnected issues. The limited number
of suppliers, coupled with a lack of
exposure and awareness, contributes to
diminished demand in the urban farming
market. Furthermore, the scarcity of local
expertise and limited knowledge hinders
the effective implementation and
maintenance of urban farming initiatives.
Addressing these issues requires a multi-
faceted approach, involving the
establishment of comprehensive policies,
guidelines, and standards, along with
governmental incentives to promote
widespread adoption. Collaborative efforts
from diverse stakeholders are essential to
overcome these challenges and pave the
way for successful and sustainable urban
farming practices. The findings from
studies across different regions, including
Malaysia, emphasise the universality of
these challenges and their potential
implications in the context of Malaysian
urban farming.

In order to facilitate the subsequent steps
aimed at assisting management teams in
devising solutions for the identified issues,
a classification has been constructed by
the author. This classification draws
inspiration from the work of Hauashdh et
al. (2020) and hinges on the suitability of
each issue's aspects and characteristics.
Accordingly, the classification reveals
distinct categories of challenges. The
realm of management issues
encompasses a lack of collaboration
between stakeholders, as well as
deficiencies in awareness and the
formulation of policies, guidelines, and
standards. On the technical front,
maintenance-related concerns come to
the forefront, encompassing issues like
leaky roofs or seepage, mould and
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dampness, the increased occurrence of
water ponds, additional structural loads,
susceptibility to fire, and unforeseen risks.
Human resources issues manifest in the
form of insufficient local expertise,
inadequate training and skills, and limited
knowledge and local research. Financial
considerations take centre stage as well,
involving the absence of incentives from
the government and the presence of high
initial and maintenance costs.

As a result, the issues within the realm of
urban farming have been categorised into
four pivotal dimensions: management,
technical, human resources, and financial.
This  structured  classification, as
delineated in Table 3 below, serves as a
valuable foundation for strategising
comprehensive solutions to address the
multifaceted challenges faced by urban
farming endeavours.

Table 3: Urban farming issues grouped
according to management, technical,
human resources, and financial

categories

Issues

Lack of collaboration
between stakeholders
Lack of awareness
Lack of policies,
guidelines and
standards
Maintenance issues

¢ leaky roof or
seepage,

e mould and
dampness,

e increase occurrence
water pond,

e impose more loads
on building
structure,

e susceptible to fire,
and

e unknown risk

Lack of local expertise
Inadequate training and
skills

Limited knowledge and
local research

Category

Management

Technical

Human
Resources




Lack of incentive from
the government

High initial and
maintenance cost

Financial

A number of studies have shown that
urban farming can provide many benefits,
based on research done by Drozd (2019),
Hui (2006), W. Z. W. Ismail et al. (2018),
Jha Ritesh Kumar et al. (2019), Shafique
et al. (2018), and Zaid et al. (2018).
Nonetheless, several studies have
underscored a range of significant
challenges that can impede the progress
of urban farming practices. These issues
can be classified into four key areas;
management, technical, human
resources, and financial considerations. A
comprehensive grasp of how these issues
reverberate through maintenance
organisation performance, maintenance
service quality, and building performance
can direct our focus towards crafting
effective strategies. These strategies aim
to mitigate the impact of these issues and
enhance the urban farming practices in
Malaysia. Moreover, guided by four
fundamental approaches—namely,
effective management, technical prowess,
human resources development, and
prudent cost optimisation—solutions can
be harnessed to alleviate these challenges
and their resultant effects. Such measures
directly contribute to the augmentation of
urban farming practices in Malaysia.

Furthermore, this study shows that the
involvement of building stakeholders and
delving into future research initiatives is
necessary to chart a progressive trajectory
for urban farming practices. This
collaborative endeavour is imperative to
not only pave the way forward but also to
ensure the application of effective
strategies. The relationship between
challenges, their effects, and prospective
solutions resonates across organisational
dynamics, maintenance services, building
performance, and the satisfaction of
building users.
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Future studies should explore more on the
relationship between issues, their effects,
and the way forward, and it indicates that
issues can affect the organisation,
maintenance service, building
performance, and satisfaction level of
building users. In conclusion, driving the
development of urban farming in Malaysia
necessitates sustained commitment and
concerted efforts from all stakeholders.
The imperative lies in conducting in-depth
research and launching initiatives that
harmonise urban farming with the diverse
needs and aspirations of the nation. This
holistic approach is poised to unlock a
promising future for urban farming while
serving as a guidance for forthcoming
research endeavours.
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ABSTRACT

According to Maslow’s Hierarchy of needs theory, housing is one of the basic
human needs. Housing tenure can be categorised into homeownership and
renting. Malaysia is considered a “homeownership nation” primarily due to the
high homeownership rate of 77% recorded in 2019. However, the homeownership
trend in Malaysia, particularly in urban areas, is expected to decline due to rising
housing costs. This paper aims to provide an overview of the housing tenure
choice among Malaysian. The housing tenure trend in Malaysia and the factors
that influence Malaysian’s intention to purchase or to rent a house will be
discussed in this paper. This paper will provide insights on the housing tenure
preferences of Malaysians and assist the government in formulating policies to
ensure that all citizens are able to own or rent housing.

Keywords : Rent, Own, Housing Tenure, Malaysia

important for urban living and people want

to be assured that they are living safe and
The rising of gated and guarded secure in their neighbourhood. In Malaysia
neighbourhood under non strata tittle is developers created enclosed
growing rapidly despite the lack of up to neighbourhoods by offering housing with
date statistical data provided by the security features such as fences, walls,
Federal Department of Town and Planning security control huts whilst for existing
Country Planning. Generally, guarded housing, residents agreed to take care of
neighbourhood was formed by developer their neighbourhood by setting up barriers
and residents’ association. For new or placing cones for blocking outsiders to
neighbourhood, developer build the enter the neighbourhood (Tedong et.,
housing with safety environment by 2014).
providing fences, guard house, walls and
exclusive  amenities. The  existing
traditional neighbourhood jointly restrict
their neighbourhood access by erection of
guardhouses and barriers on public roads.
Nowadays, safety and security are

Based on Department of Town and
Country Planning (2010), the term in
Malaysia applies the guarded
neighbourhood as a mutually agreed term.
This neighbourhood refers to a residential
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complex with individual property status
that has security features either by building
a guardhouse or not, and whether to set
up a fence in the neighbourhood or without
a fence. In the overseas, enclosed
neighbourhood is a privatize
neighbourhood that is also growing in the
countries like Africa, America Latin and
Asia (Webster, 2002).

Past research has shown that names such
as enclosed neighbourhood in South
Africa and Nigeria (Oluseyi, 2008),
privately governed neighbourhoods in
China (Chen and Webster, 2004), guarded
housing estate in Lebanon and private
neighbourhood in United States of
America (Glasze, 2005) are a part of the
neighbourhood that have fences or guards
in the effort to combat crime and protecting
the committees and the surrounding
safety.

In ensuring a neighbourhood can be
managed more systematically requires
one party to govern the neighbourhood.
This is known as a residents’ association
which is a form of management consisting
of residents living in the neighbourhood
who will be responsible for ensuring that
not only the security but the
neighbourhood is in a more secure state.
Residents’ association are consists of
parties who voluntary to govern their
neighbourhood including their community
to ensure their environment become
safety and secure. As a very important
bodies in community level management,
all  responsibility related to their
neighbourhood is undertaken by residents’
association. In the community
governance, they more focus on their
community and decision making will
including community interest (Totikidis et
al., 2005).

Reality, the roles of residents’ association
is the best public relations exercise
because of residents’ association become
a representatives to convince inhabitants
to participate in the schemes. As a public
community, less information and
educational regarding the laws or
guidelines give the challenges to them in
clear understanding about guarded
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neighbourhood concepts. Based on
Webster (2002) studies finding that
neighbourhood enclosing give the effect to
residents’ association = management.
Basically for daily routine, residents’
association will monitors and identify any
problems in their neighbourhood for
instances cleanliness, safety and privacy.

Although there are differences in terms of
terminology or understandings of the
existing national and foreign society
associations, the definitive population
association is responsible for matters
relating to the administration of common
property such as security, sanitation
services and any services deemed
necessary by Residents’ Association
(Gibson and Koontz, 1998). Population
associations may also consider carrying
out activities such meetings to resolve
issues arising, family day with residents,
crime prevention campaigns and so on
(Tedong et al., 2012).

In governing these neighbourhoods, there
are various challenges faced by residents'
associations as they are not professional
bodies with focus knowledge on
neighbourhood’s management. Besides
the issues related to social and physical
aspects, the lack of provision of roles in the
guidelines presents challenges for the
residents’ association to govern their
guarded neighbourhood. All matters
regarding to community and
neighbourhood will be tried to be resolved
by the residents’ association because they
know better what happening in their
neighbourhood. So, this paper will observe
the challenges in governing guarded
neighbourhood.

The responsibility of the association is not
easy because every action taken involves
matters pertaining to legislation and
psychology that there are various
obstacles that the residents' associations
have to face as long as the work of
governors is implemented. Progressively,
the existence of residents’ association will
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result in more disputes between the unity
of the residents and its communities
(Kennedy, 1995). Indirectly, the roles
played by the residents' associations can
be regarded as the responsibility of the
local authorities in safeguarding their
governing areas.

The transfer of responsibility creates
tensions on the residents' associations as
non-governmental organizations because
they are parties who voluntarily govern
their neighbourhoods and have always
been dependent on local governments
(Henry, 2008). The residents' association
is appointed by residents in a
neighbourhood and certified by the
Registry of Societies Malaysia (RoS). The
problems seen in the context of Malaysia
is not only touching on issues of physical
planning and legal perspectives but also
matters relating to social impacts over a
long period of time (Wang, 2014). Figure 1
mentioned that residents’ association
usually faced the challenges as stated
below:

Figure 1: Challenges in improving the
quality of neighbourhood (Olima, 2013).

Challenges in community based
governance especially in guarded
neighbourhood has been shown in Figure
1 which give the impression that there is
not easy approached that can be practised
by residents’ association to handle not
only neighbourhood but also their
community. Participation, supporting and
collective action is the main challenges are
related to community. For rules and
regulation, the challenges are more focus
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on the government side. All this challenges
will be explained in sub topic 2.1 and 2.2
below.

The residents is an important community
that interacts with the residents’
association. Good management will have
a positive impact on the neighbourhood
such as a more harmonious environment
than the failure to seek cooperation from
the residents. It is important to conserve
good relationship between the parties
managing the neighbourhood and the
residents because the residents’
association will be the group that will
represent the people's conscience.
Managing a big community is not an easy
thing especially regarding to the house
rules and how residents’ association to
sustain the house rules.

A large community will face various
conflicts and difficulties to achieve
consensus and legal requirements in
ensuring all neighbourhood residents to
follow the rules that have been prepared
(Chen and Webster (2004). However, the
study of Gibson and Koontz (1998) states
that the existence of social interactions
among communities is able to facilitate the
achievement of collaborative and
community outcomes (Ascher, 1995)
demonstrating the need to create a good
network of partnerships to achieve more
successful management.

The problem of gaining cooperation from
the residents can also affect the resident
association. This is because the fact is that
in neighbourhood governing requires the
involvement of the residents so that the
management will flow better. Generally,
the study conducted by Yates (1972)
stated that the conflicts often faced by a
private  government  consisted of
management in terms of time and
opportunities, especially in persuading the
population to cooperate with planned
activities and issues involving collection of
association fees. However, it is undeniable
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that in a neighbourhood, only a few people
have the confidence and time to engage in
the administration of a neighbourhood as
most residents do not like to attend
meetings and activities (Robinson et al.,
2005). The harder challenges to residents’
association is when the residents’
themselves refuse to participate any
programs or meetings. In fact, the study
conducted by Tedong et al., (2012) shows
that having meetings with the residents is
a very practical solution to overcome the
problematic issues such as vandalism
issues, street lighting damage, grass and
road maintenance issues and so on.

Through the meetings conducted,
residents’ associations can see the
residents’ response on their

neighbourhood.

In terms of payment of fees, it is also a
difficult problem to curb. Residents refuse
to pay the service charge set by the
designated resident association and the
residents’ association not easy to maintain
a guarded neighbourhood because of not
enough funding to manage it. In fact, the
fees arrears are also often incurred that
management is difficult to make around of
payments such as to the security guard
and the appointed party for maintenance
scope like cleaning of residential areas
and playgrounds as well in guarded
neighbourhood.

This is usually the case with existing types
of housing that agree to create a guild-
based concept because of the lack of a
security system in their neighbourhood
has caused theft that ruin the residents in
the housing. Such problems often occur to
the self-organising communities because
of not all residents agree to join the
established community association. This
is because, in the establishment of
residents’ associations, they cannot
compel the inhabitants of a neighbourhood
to join the association of the residents.
Such a factor is one of the constraints
inherent in governing a neighbourhood
because the resident association has no
authority to determine the amount of fees
to be paid by the residents except through
the consent of the residents, conducted by
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holding an annual
2011).

meeting (McCabe,

The problems that are often discussed in
the previous study are related to free-
riders. The problems are often highlighted
in the management as it involves the
sharing of resources created in a
neighbourhood and those facilities are
used by all in the society. Previous studies
state that those who are at the level of
free-rider mentality always assume and
believe that they are only benefiting from
the efforts undertaken by others (Hardin,
1968). Free-riders do not only refer to
residents in the neighbourhood but also
those who are out of the neighbourhood
that have the potential to become free
riders as they have the potential to use the
facilities provided without making any
payment on the existed facilities.

Even in the study by Tedong et al., (2012)
showed that 100% of the residents in the
neighbourhood of Damansara agree to not
to allow non-residents to enter their
neighbourhood without any specific
purpose on the reason that the resident
has paid a maintenance fee of RM50.00
per month for their safety purposes. The
fact is, the cost of collection of these fees
would be easier if the participation of
residents in a community association is
compulsory for each resident so that the
costs incurred  to govern the
neighbourhood  would be equally
distributed (Bowles and Gintis, 2002). The
insufficient fees is the one factors
contribute to the failure of guarded
neighbourhood  schemes. However,
issues regarding free riding can be
overcome by reducing monthly fees for
maintenance so that residents in the
neighbourhood do not feel burdened. This
is verified by the Read (2008) study which
states that collective action succeeds with
reducing management fees and the fees
are shared simultaneously.

Challenges for governing in guarded
neighbourhood also rising because of
missed communication between residents’
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association and government. Based on
Totikidis et al., (2005) studies reveal that
the major reason overlapping boundaries
within governing the neighbourhood
because of they shared same aims of
community which local authority also have
responsibility for public amenities under
Local Government Act 1976 (Act 171). The
appointed residents’ association in a
neighbourhood have the responsibility to
govern their guarded areas especially for
safety and secure purpose.

Due to the background of the non-
professional population, the residents'
associations faced with problems in
governing a guarded environment in
delivering services with disadvantaged
knowledge and experience (McCabe,
2011). In monitoring neighbourhoods,
some issues cannot be solved individually
and require support from more discerning
parties such as the government (Bowles
and Gintis, 2002) because in terms of
legislation, the government provides
legislation to address the problems arising
primarily involving crime or controversial
neighbourhood regulatory disputes. In
Malaysia, the government such as Town
and Country Planning Department
provides a guideline as references to
developers and residents those plan to
setting up guarded neighbourhood, so
they more vulnerable to the criteria set by
the local government.

In  Malaysia, practically, it still
demonstrates the need for cooperation
between the residents’ association and the
government,  especially the local
authorities. This is because the local
authorities are more knowledgeable in
matters pertaining to neighbourhood
management. However, there are a few
residents’ association failed to follow the
laws and regulations set by the authorities
that it caused conflicts. For example, it is
possible to establish a guardhouse
permanently in the middle of the road even
if the prohibition is generally stated. It
becomes even more complicated when
the authorities are monitoring and the
residents’ association are dissatisfied with
the rules. It is a good effort for the
government to interfere in the governing of
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the neighbourhood because it is not only
saving the cost but also the association of
residents can also learn the
neighbourhood management and report
any crime that is happening in their
neighbourhood. In terms of cost savings,
as it is known, the government receives a
provision known as MARRIS from the
federal government to carry out
maintenance-related  work  (National
Parlimentary = Documentation  Branch,
2010). MARRIS known as Malaysian
Road Information System or in Malay
known as Malaysia's Records-Record
Information System.

As each state government has these
provisions, the residents' association has
the advantage of applying the allocation to
safeguard the security aspect in their
neighbourhood by constructing a bump so
that vehicles can slow down their vehicles
especially near the playground. If there is
a problem between the associations of the
population and the government, it is quite
difficult for the residents to administer
better. A residents’ association will be
more creative if they are able to share their
views with the government. Based on a
study by Henry (2008), cooperation in
administering would be easier if the
government appreciated the views
expressed by those directly involved in the
governance.

The selected case study comprised the
guarded neighbourhood which there are
two ways of formation like formed by
developers or residents initiative due to
their awareness to increase their safety.
Using guarded neighbourhood area in
Johor Bahru within under Majlis
Bandaraya Iskandar Puteri and Majlis
Perbandaran Kulai, the research focus on
explorative approach using qualitative
methods. This research was conducted by
depth interview session with residents’
association to identify the challenges of
their roles in governing guarded
neighbourhood. The outcomes in this
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research were combined primary and
secondary data to strength the final
findings. They are 11 of guarded
neighbourhood schemes involved in this
study that is Rini Hills, Rini Hills 2, Pulai
Indah, Perdana Terrace, Fenix Villa, Pulai
Perdana 2, Pulai Bayu, Presint Utama,
Skudai Ria, Pulai Flora and Taman
Perling.

The research findings confirm that as a
voluntary community, residents’
association faced a lot of challenges due
they are not expertise and no rules or
specific guidelines to guide residents’
association roles. The Department of
Town and Planning prepared the
guidelines only to ensure the developer or

residents’ association refer the guidelines
regarding to physical aspects. Therefore,
residents’ association quite difficult to
identify clearly their main task. The study
suggests that residents’ association need
to clarify their responsibility clearly to their
neighbourhood so at the same time the
residents’ association will alert if anything
happened in their neighbourhood.

Based on the depth interview shows that
management aspects is one of the main
challenges to residents’ association
governing such as issues on clerical staff
and fees. Another issues related to
management is developer commitment,
office issues, and access card. All this
matters need consideration to extra
attention because most problem faced by
residents’ association are same in every
guarded neighbourhood in Malaysia.

Table 1: Problems in guarded neighbourhood

Safety Management
Participate Vehicle | Kids | Outsider Abandoned | Pets Developer Office | Clerical | Fees | Access
Speed Play | Trespass Tree Commitment Staff Card
ball
Rini Hills N N N N \ \
Rini Hills 2 N N
Pulai Hijauan \
Perdana
Terrace V
Pulai Perdana 2
Fenix Villa N
Pulai Bayu
Presint Utama N N \ N
Skudai Ria
Pulai Flora N N N
Taman Perling N

From table 1 showed that for safety
aspect, even the reason of guarded
neighbourhood established because of
community need to live in peaceful place
but the interview reveal that management
aspect is very important to be considered.
Five of the neighbourhood agree that the
most challenges in their management are
related to the issues of clerical staff which
is less participatory will give impact to daily
supervision. From Islamic perspective
state that leadership and management
factors can determine a good governance.
Besides that, issues related to fees also
give a big challenges because all things
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involves the money. Another challenges
related to the purpose of community safety
are speeding of vehicle, trespassing and
pets. All this challenges will become worst
if no action taken by residents association.
From the results, the suggestion to
overcome the challenges is residents’
association must identify the best way to
manage finance because there a lot of
scope in governing the guarded
neighbourhood especially if the
neighbourhood have common interest and
also seek to invite the community together
in the governance of guarded
neighbourhood. Collaboration between
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government, residents’ association and
community is the best combination of good

governance in way to overcome the
challenges.

Residents’ association are the most
important parties in guarded

neighbourhood management because of
their initiative to ensure their
neighbourhood more safety and secure
and they more understand the scenario of
their neighbourhood. The roles of
residents’ association in community based
governance is the best approach in
attracting community to involve in society
activity. Despite the various challenges
faced by residents’ association, the
voluntary nature has encouraged the
association to be devoted to their
neighbourhood. Basically, residents’
association need to understand the
guideline provide by JPBD especially in
physical aspect to avoid any problems
related to formation of guarded
neighbourhood. Besides that, in managing
the neighbourhood without any specific
roles, residents’ association should be
more flexible to adapt the situation based
on community behavior and also guarded
neighbourhood conditions. This bottom-up
approach giving the chance to community
because they know better what they want.

Ascher, W. (1995). Communities and Sustainable
Forestry in Developing Countries. ICS Press, San
Francisco

Bowles, S and Gintis, H (2002). Social Capital and
Community Governance. The Economic Journal
Vol.112, No.483, Features (Nov. 2002) Wiley on
behalf of the Royal Economic Society.

Chen, S.C.Y and Webster, C.J (2004). Homeowner
Associations, Collective Action and Costs of
Private Governance. School of City and Regional
Planning, University of Wales Cardiff, UK. In
GatesCommunities: Edited by Rowlands Atkinson
and Sarah Blandy. Routledge: Taylor & Francis
Group.

50

Department of Town and Country Planning (2010).
Garis Panduan Perancangan “Gated Community”
dan “Guarded neighbourhood”.

Gibson, C.C and Koontz, T (1998). When
“Community” Is Not Enough: Institutions and
Values in Community- Based Forest Management
in Southern Indiana. Human Ecology, Vol.26, No.4
(Dec 1998), pp. 621-647. Springer

Glasze, G. (2005). Some Reflections on the
Economic and Political Organisation of Private
Neighbourhood.

Housing Studies, 20(2), 221-233.

Hardin, G (1968). The tragedy of the commons.
Science 162, 1243-1248

Henry, E. (2008). Perspectives of Community
Organisations: The Smith Family Experience. In
Collaborative Governance: A New Era of Public
Policy in Australia? ANU Press.

Kennedy, D.J (1995). Residential Associations as
State Actors: Regulating the Impact of Gated
Communities on Non-members. The Yale Law
Journal Vol. 105, No. 3 (Dec., 1995), pp. 761-793.

McCabe, B.C (2011). Homeowners Associations
as Private Governments: What We Know, What
We Dont Know and Why It Matters. Public
Administration Review, Vol. 71, No. 4 (July August
2011), pp. 535-542. Published by: Wiley on behalf
of the American Society for Public Administration

National Parliamentary Documentation Branch
(2010). Penyata Rasmi Dewan Parlimen Negara.
Parlimen Kedua Belas Penggal Ketiga Mesyuarat
Pertama. Bilangan Keenam.

Olima, W.H.A (2013). Residents’ Participation in
Neighbourhood Management and Maintenance:
Experience and Lessons from Nairobi, Kenya.
Housing Symposium 3:295-305.

Oluseyi, O.F (2008). Space Theft or Space
Transfers: The Nature of Crime-Induced Spatial
Partitioning and Control in Enclosed
Neigbourhoods in Ibadan and Johannesburg.
Volume 11, Issues 4. Sage Journal.

Read, B.L (2008). Assessing Variation in Civil
Society Organizations China’s Homeowner
Associations in  Comparative  Perspective.
Comparative Political Studies: Volume 41 Number
9 September 2008 1240-1265 © 2008 Sage
Publications

Robinson, F., Shaw, K and Davidson, G (2005).
‘On the Side of the Angels: Community
Involvement in the Governance of Neighbourhood
Renewal. Local Economy Vol. 20, No.1, 13-26
February 2005.



GBES 2023

Tedong, P.A., Grant, J.L and Abd Aziz, W.N
(2014). The Social and Spatial Implications of
Community Action to Enclose Space: Guarded
Neighbourhoods in Selangor, Malaysia. Studies
of Urban and Regional Real Estate (SURE),
Faculty of Built Environment, University of
Malaya, Kuala Lumpur.

Tedong, P.A, Hanif, N.R., Abd Aziz, W.N., Peel, D
and Llyods, G (2012). Gated and Guarded
Communities in Malaysia: The New Roles of the
States and Civil Society. Studies of Urban and
Regional Real Estate (SURE), Faculty of Built
Environment, University of Malaya, Kuala Lumpur.

Totikidis, V., Armstring, A and Francis, R (2005).
‘Local Safety Committees and the Community
Governance of Crime Prevention and Community
Safety’. Beyond Fragmented Government:
Governance in the Public Sector Conference,
Victoria University, Melbourne, 15-17 August 2005.
Centre for International Corporate Governance
Research (CICGR), Faculty of Business and Law,
Victoria University.

Wang, F (2014). Determinants of the Effectiveness
of Chinese Homeowner Associations in Solving
Neighborhood Issues. School of Public Economics
and Administration, Shanghai University of
Finance and Economics. Urban Affairs Review
2014, Vol. 50(3) 311-339

Webster, C (2002). Property Rights and the Public

Realm: Gates, Green Belts and Gemeinschatft.
Environment and Planning B, 29(3), 397-412

51



INTERNATIONAL GRADUATE
CONFERENCE OF
BUILT ENVIRONMENT & SURVEYING

GBES 2023 UNIVERSITI TEKNOLOGI MALAYSIA, JOHOR BAHRU, MALAYSIA (171-18" SEPT

AN OVERVIEW OF THE HOUSING TENURE TREND IN MALAYSIA

Chua Seok Ying! and Low Sheau Ting?,*

1.2 Faculty of Built Environment and Surveying, Universiti Teknologi Malaysia, Johor Bahru, Malaysia.
(E-mail; s.ying1998@graduate.utm.my, sheauting@utm.my)

ABSTRACT

According to Maslow’s Hierarchy of needs theory, housing is one of the basic
human needs. Housing tenure can be categorised into homeownership and
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also argues that housing is the most
essential element of human physical

In Maslow’s Hierarchy of needs theory, all
the human needs are ranked in order to
importance, including air, water, food,
shelter, sleep, clothes, warmth and so
forth (Maslow, 1954). A structure of five-
tiered of hierarchy of human needs is
proposed by Maslow (1943) including
needs for physiological, needs for safety,
needs for belongingness and love, needs
for esteem as well as needs for self-
actualization. According to Maslow (1943),
physiological needs known as a
fundamental requirement for human
survival, encompassing necessities such
as water, food, air as well as shelter.
Hence, housing is categorised as a
physiological need in Maslow’s Hierarchy
of Needs Theory. Likewise, Petrus (2012)
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survival.

Besides, housing also plays an important
role for people’s well-being since it can
satisfy the demands for love and
belongingness, protection and security as
well as for their physical and mental health
(Abidoye et al., 2021). In the past, housing
market has been a significant sector to the
nation’s economy due to its close ties to
many industries and sectors (Mohd Thas
Thaker & Chandra Sakaran, 2016).
People can acquire housing through either
homeownership or renting. Housing
tenure choice can be known as the most
crucial financial choice during people’s
lifetimes (Huber & Schmidt, 2022).
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However, homeownership or renting can
be a good choice (Nurhayati et al., 2019).

Homeownership is the most popular
choice in housing tenure especially in
developed countries or developing
countries (McKee, 2012; Tan, 2008) since
it provides a wide range of benefits, such
as enhancing people’s life satisfaction
(Angel & Gregory, 2021), promoting
greater happiness among individuals (Hu
& Ye, 2020; Fong et al.,, 2021; Seiler
Zimmermann & Wanzenried, 2019) as well
as serving as a superior investment option
compared to other assets (Tan, 2008).
Besides, housing not only serves as a
shelter but also an underutilised savings
for the time being as well as retirement
savings (Haffner, 2008; McCabe, 2018).
Other than that, according to the research
carried out by Bryx et al. (2021) in Poland
focused on millennials, homeownership
also offers a sense of security and stability
as well as offer a high-quality life to
millennials, the majority of whom,
particularly millennials aged 26 and above
prefer to become homeowners.

Although homeownership provide a lot of
benefits, however the homeownership
trend has changed to renting trends.
According to the research carried out
Hulse and Yates (2017) in Australia
argues that the demand for renting has
increased across the board of income
levels. Some individuals perceive renting
is a more financially feasible option (Fuster
et al., 2019; Zheng et al., 2019; Bayrakdar
et al., 2019), enable them to change their
job easier (Li et al, 2022), secure,
attractive, as well as generally accept by
the cultural (Bayrakdar et al., 2019). In
addition, renting a house offers the tenant
to decide which location is more desirable
based on their incomes, and enable them
to have a higher standard living (Hulse &
Yates, 2017).

The decision in choosing to own or rent a
house can be influenced by various
factors. Among the factors are
demographic factors including age, level
of education, monthly salary, marital
status as well as employment (Si & Vi,

53

2018; Tan, 2022; Clark et al., 2021),
financial factor including housing prices,
interest rate as well as mortgage (Fuster et
al., 2019; Mariadas et al., 2019; Nurhayati
etal., 2019; Mohd Thas Thaker & Chandra
Sakaran, 2016; Si & Yi, 2018; Sekkat &
Szafarz, 2011) and environmental factor
including neighbourhood (Mohd Thas
Thaker & Chandra Sakaran, 2016;
Mariadas et al., 2019; Khan et al., 2017;
Zrobek et al., 2015).

Hence, the aim of this study is to provide
an overview of the housing tenure choice
among Malaysian including the meaning
of housing tenure choice in Malaysia, the
housing tenure trend in Malaysia and the
factors that influence Malaysian’s intention
to purchase or to rent a house. A review of
prior literature related to the topic was
conducted and the data from article
papers, conference or proceeding papers,
published reports, as well as websites
were collected and reviewed.

The aim of this study is to provide an
overview of the housing tenure choice
among Malaysian. To accomplish the
objective of this study, content analysis
has been performed in the present study.
As indicated by Seuring and Gold (2012),
content analysis is acknowledged as an
useful instrument for performing a
transparent and systematic literature
review. The searches were conducted by
using multiple databses including Web of
Science database, Scopus database and
Google Scholar database. The search
terms used to identify the relevant
materials encompassed terms such as
‘housing  tenure”,  “homeownership”,
‘renting”, “own”, “rent” and “Malaysia.
Besides, the selected research materials
published in the year ranging from 2008 to
2023 were used in the present study.
These materials include article papers,
published reports, conference proceeding
paper as well as websites. Only literature
published in English language was
included in the review for present study.
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The results and discussion are presented
in the next section.

Homeownership can be viewed as a sign
of success or a credential of citizenship in
America (McCabe, 2018; Judge et al.,
2019; Foye et al., 2018). Besides, people
also tend to view homeownership as a
sense of ontological stability (Saunders,
1989). Malaysia can be considered as a
homeownership nation mainly due to the
high homeownership rate recorded at 77%
in 2019 and homeownership has been
priority choice for most of the Malaysian
compared to renting although they might
still unaffordable especially the millennials

(Tan, 2008; Hamzah & Zyed, 2021).
According to Yaacob et al. (2022),
Malaysia has more focused on

homeownership instead of rental and the
housing policies in Malaysia are more
heavily focused on homeownership
(Hamzah & Adnan, 2016). However, due
to the housing issue such as the high
housing prices that unaffordable by
households (Ismail, 2021), nowadays, a
portion of Malaysians are more prefer to
rent their house instead of to own their
house (Ag Anuar & Abdul Wahab, 2022).

In order to identify the perception of
Malaysian in housing tenure choice,
Nurhayati et al. (2019) carried out a
research focused on the young
professional who live in major cities found
out that the concept of renting is now being
embraced by most of the young
professional. The renting culture scenario
accepted by young professionals mainly
due to the housing price keep rising that
unaffordable by them and renting as
alternative way that only required to pay
for monthly rentals fees which roughly
50% less than monthly housing loan. In the
same vein, report of HSBC (2017), titled
“‘Beyond the Bricks” also claims that only

35% of youth in Malaysia are
homeowners. Besides, percentages of
searches for rental property in

iProperty.com.my website rose by 34% in
H1 2022, indicated that the rental market
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in Malaysia was expected to expand going

forward (Prasad, 2022). The
homeownership trend has faced a
decrease in urban areas (National

Housing Department, 2018) mainly due to
the rising housing prices.

Generally, when deciding whether to
purchase property, people will weigh both
internal and external factors since it
involves a substantial amount of money, a
number of phases as well as a long-term
commitment (San, 2016, Hassan et al.,
2021; Aziz et al., 2022). According to
Mohd Thas Thaker and Chandra Sakaran
(2016), housing prices has the most
significant impact on Malaysian’s buying
decision. Besides, according to the
research carried out by Si and Yi (2018) in
Selangor, Malaysia, it found out that
financial assessment has the most
significant impact on the intention of
Malaysian in owning a house since owning
a house entails a large commitment that
require mortgage repayments. In the same
vein, Mohd Thas Thaker and Chandra
Sakaran (2016) also claims that
homebuyer’s financial status has impact
on Malaysian’s buying decision.

Other than that, homebuyer purchase
decision also influenced by the amenities
around neighbourhood (Mohd Thas
Thaker & Chandra Sakaran, 2016;
Mariadas et al., 2019; Khan et al., 2017)
and the location of the house (Thanaraju
etal., 2019; Mohd Thas Thaker & Chandra
Sakaran, 2016; Khan et al., 2017). In
addition, structural factors (Mohd Thas
Thaker & Chandra Sakaran, 2016; Khan et
al., 2017), facilities in the house as well as
developer (Mohd Thas Thaker & Chandra
Sakaran, 2016) also have impact on
homebuyer purchase decision.

According to Siand Yi (2018), the intention
of consumer in owning or renting a house
also impacted by demographic factor
including household’s education level and
monthly salary have impacted on their
intention in owning or renting a house
meanwhile their marital status has not
impacted on their intention. Household
with high education level and monthly
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salary will more prefer to own a house
compared to rent (Si & Yi, 2018). Likewise,
Tan (2022) also argues that the during
decision making, homebuyers with high
education level such as Doctoral degree
does not significant impacted by herding
behaviour including the preferences of
their family, friends, third force as well as
other homebuyer since they were more
independents during the process of
decision making.

Furthermore, housing price not only
impact on the intention of the homebuyer
in owning a house but also impact on the
intention of the tenant’s decision in renting
a house (Nurhayati et al., 2019). Other
than that, the intention of the tenant's
decision also will be impacted by following
factors including no real estate taxes
required, easy to access the amenities
around the neighbourhood, freedom in
searching their dream house, the cost of
maintenance for a house is low as well as
able to live in high-cost area (Nurhayati et
al., 2019; Ag Anuar & Abdul Wahab,
2022).

In sum, an overview of housing tenure in
Malaysia concluded that the
homeownership trends in Malaysia has
slowly move to renting trends due to the
rising housing prices. The findings
expected to provide a reference to the
government in policy making in order to
ensure all the citizens enable to own or
rent their housing Therefore, the direction
for further research needs to come up with
the strategy in encourage the people to
rent or own their house based on the
affordability. Besides, the further research
also needs to focus on rental market in
order to fulfil the knowledge gap in housing
tenure in Malaysia.
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ABSTRACT

The purpose of this paper is to explore the implementation and impact of Transit-
Oriented Development (TOD) on public amenities in Malaysia. TOD known as an
urban design approach aimed to enhanced public spaces and amenities through
sustainable development around transportation hubs. This study aims to
examines specifically the situation in Malaysia and analyse the effectiveness of
TOD in improving urban public facilities. This paper focus to determine the main
goals of TOD development in Malaysia, such as land use efficiency, minimize
traffic congestion, improving access to public transport, and creating liveable
communities. This paper also examine the role of mixed-use development,
pedestrian-friendly infrastructure, and densification in the design of public
facilities in the TOD area. Furthermore, this study explores the specific benefits
of TOD for public amenities in Malaysia. TOD are developed not only to benefit
and improve the welfare of resident, but it creates the integrated public spaces
such as parks, religious facilities and recreational areas to promote community
participation. Besides that, proximity to essential services such as schools,
medical facilities and shopping malls was also examined focusing on the
convenience and accessibility TOD provides. There are several challenges faced
in the TOD implementation in Malaysia and proposes strategies to be highlight in
this research paper. Key factors for the success of TOD projects determined by
the effective cooperation between the public and private sectors, government
support policies, and community involvement. The research method used for this
paper is qualitative research. A comprehensive analysis of related statutes, rules
and regulations, research papers, journals, articles, thesis and electronic
materials will be conducted. This research paper will highlights the importance of
sustainable urban development, reduced environmental impact and improved
guality of life for Malaysians.

Keywords : Transit-Oriented Development (TOD), public amenities, sustainable
development
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As urban facilities in Malaysia confront the
demanding situations of fast urbanization
and the need for sustainable development,
progressive techniques are pursued to
enhance public services and improve
residents' overall quality of life (Saadatian
et al., 2012). Transit-Oriented
Development (TOD) is a potential urban
layout idea that combines land use and
transit planning to create active,
accessible, and environmentally-friendly
communities. TOD promotes efficient and
sustainable  transportation, reduces
congestion, and improves public spaces
and facilities through growing mixed-use
neighborhoods around transportation
hubs. This study analyzes how TOD
influences Malaysian public services. It
examines how TOD public facilities shape
mixed-use development, pedestrian-
friendly infrastructure, and densification.
By critically analyzing the effectiveness of
TOD in improving urban public facilities,
this research aims to provide valuable
insights into the benefits and challenges of
implementing TOD in Malaysia. The
findings of this study will contribute to the
knowledge base of wurban and
environmental planning, offering
recommendations to policymakers and
stakeholders on strategies to enhance
public amenities and foster sustainable
urban development. Ultimately, this
research underscores the significance of
TOD as a catalyst for reduced
environmental impact and improved
quality of life for Malaysians.

The methodology employed in this
research paper adopts a qualitative
research method to discover the

implementation and effect of Transit-
Oriented Development (TOD) on public
services in Malaysia (Tenny et al., 2017).
The qualitative approach allows for
intense analysis and understanding of the
complex social, financial, and
environmental factors related to TOD.
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Data collection techniques involve a
comprehensive review of relevant
sources, which include  statutes,
guidelines and regulations, research

papers, journals, articles, theses, and
electronic materials (J. Yap et al., 2017).
These sources offer valuable insights into
the current state of TOD and its impact on
public services in Malaysia. The accrued
information is then analyzed using
gualitative analysis strategies to identify
relationships  associated  with  the
effectiveness of TOD in improving public
amenities. This analysis helps to find the
strengths and weaknesses of TOD
implementation and its impact on the
guality and accessibility of public facilities
in Malaysia.

All these materials provide valuable
knowledge about the current condition of
TOD (transit-oriented development) and
its influence on public services in
Malaysia.  After accumulating this
information and connections linked to how
effective TOD is at enhancing public
facilities. This analysis helps to find the
strengths and weaknesses of TOD
implementation and its impact on the
guality and accessibility of public facilities
in Malaysia.

Role Of Mixed-Use Development In TOD
Areas

Mixed-use development integrates various
land uses within a single improvement,
promoting convenience and accessibility
for residents. It combines residential,
industrial, and leisure additives, creating
vibrant communities where humans can
live, work, and play close to them (Abdul
Latip et al., 2023). In TOD areas,
combined-use improvement undoubtedly
impacts public facilities by incorporating
amenities that cater to the community's
needs. This integration includes public
spaces, parks, libraries, and network
centers, improving citizens' ordinary
quality of life. By reducing the need for
long commutes, combined-use
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improvement fosters a sustainable and
walkable environment (Czarnetzki et al.,
2022).

Successful examples of mixed-use
development in Malaysia encompass the
Kuala Lumpur Sentral location, a mixture
of residential, commercial, and leisure
facilities integrated around a
transportation hub (Azian et al., 2023).
Similarly, the Bandar Utama township in
Petaling Jaya gives a well-designed
combo of residential, industrial, and
recreational factors, which include a
vibrant shopping center and a central park
(Ju et al., 2011). These examples exhibit
the benefits of blended-use improvement
in TOD regions, developing dynamic and
sustainable communities.

Importance Of Pedestrian-Friendly
Infrastructure In Tod Areas

Pedestrian-friendly infrastructure plays an
essential function in TOD areas by
promoting walking as a sustainable mode
of transportation and enhancing the
pedestrian experience. It offers improved
safety, increased walkability, and
enhanced connectivity (Alawadi et al.,
2021). Pedestrian-friendly infrastructure
influences the design of public facilities
within TOD regions, ensuring their
accessibility by foot (Ali et al.,, 2021).
Sidewalks, pedestrian bridges, and
services like seating and color are
strategically deliberate to connect public
facilities to transit nodes and different
locations. Examples of successful
implementation of pedestrian-pleasant
infrastructure in Malaysia consist of
widened sidewalks, pedestrian bridges,
and devoted crossings inside the Bukit
Bintang region, and well-designed
pedestrian pathways and crossings inside
the Ara Damansara TOD mission
(Hamidun et al., 2013). These examples
demonstrate how  pedestrian-friendly
infrastructure improves the accessibility
and usability of public facilities,
contributing to a more vibrant and
sustainable TOD environment.
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Densification And Its Impact On Public
Amenities In TOD Areas

Densification in Transit-Oriented
Development (TOD) regions entails
increasing population and building density
to create colorful communities focused
around transit hubs (Samant, 2021).
Densification maximizes the usage of
public  facilities and transportation
infrastructure, selling efficient land use
and lowering vehicle dependency. By
growing populace density, TOD areas can
support various public centers within
walking  distance, including parks,
colleges, healthcare facilities, and leisure
spaces (Yu et al., 2022). This enhances
the accessibility and viability of public
services, reducing travel distances and
promoting a sustainable lifestyle.

One notable case study demonstrating the
impact of densification on public amenities
in a TOD area is the Bandar Sunway
improvement in Selangor, Malaysia (Xi et
al.,, 2016). This location has enormous
skilled densification with the development
of high-upward push residential buildings,
industrial complexes, and educational
establishments across the Sunway-Setia
Jaya BRT (Bus et al.) station. The
densification has resulted in the provision
of numerous public services, such as
Sunway Pyramid shopping center,
Sunway Lagoon theme park, and Sunway
Medical Centre, all within strolling distance
of the transit station.

The accelerated population density has
additionally supported the development of
parks, pedestrian-friendly walkways, and
community spaces, growing a vibrant and
accessible environment for residents and
visitors (Speirs, 2019).

Specific Benefits Of TOD For Public
Amenities In Malaysia

Transit-Oriented Development (TOD) in
Malaysia brings specific benefits to public
amenities, improving citizens' overall
quality of life. In TOD regions, integrated
public areas play a crucial role in fostering
a sense of community and promoting
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social interaction. This includes the
provision of parks and recreational areas
that provide green spaces for leisure
activities and promote a healthy lifestyle
(Rahmat et al., 2016). Additionally, TOD
areas frequently incorporate religious
spaces, which include mosques or
temples, providing accessible places of
worship for citizens. Malaysian TOD
benefits from proximity to critical services.
TOD residents have convenient access to
schools and educational institutions,
decreasing travel and fostering a
sustainable lifestyle (Pojani et al., 2015).
Clinics and hospitals in TOD zones
provide convenient healthcare services.
TOD areas also have shopping malls and
commercial centers with many retail,
dining, and entertainment options within
walking distance. TOD also encourages
community involvement. The design of
TOD  regions  encourages  social
interaction, creating opportunities for
residents to interact with one another and
build a strong sense of community (Abdul
Aziz, 2017). Public services and areas
within TOD areas often host community
activities, fostering community cohesion
and participation.
Importance Of TOD For Essential
Service In Malaysia

The convenience and accessibility offered
by Transit-Oriented Development (TOD) in
Malaysia extend to the provision of
essential services. TOD areas are planned
to guarantee that residents can easily
reach imperative facilities like schools,
medical centres, and shopping malls. As a
result, the community's overall well-being
is improved, enhancing their quality of life.
A case study that exemplifies the
convenience and accessibility of essential
services in a TOD area is the KL Eco City
development in Kuala Lumpur. This
mixed-use development features
residential, commercial, and office spaces
integrated around the Abdullah Hukum
LRT (Light et al.) station. The TOD area
includes educational institutions such as
The University of Malaya, hospitals like
Universiti Malaya Medical Centre, and the
Mid Valley Megamall, a popular shopping
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destination. TOD creates a dynamic,
accessible community by connecting the
transport station to these critical services.

TOD areas in Malaysia also regularly
function as medical facilities and clinics
near residential neighborhoods (Rahmat
et al., 2016). This ensures citizens have a
handy get right of entry to healthcare
services, decreasing the need for long
commutes and improving essential well-
being. Shopping malls and business
centers are also commonly incorporated
into TOD developments, supplying a wide
range of retail, dining, and enjoyment
alternatives within taking walks distance.
This enhances convenience, supports
neighborhood organizations, and
stimulates economic activity.

Challenges In The Implementation Of
TOD In Malaysia

The implementation of TOD in Malaysia
faces various challenges. These include
issues associated with land availability,
infrastructure improvement, and financing.
Successful  implementation  requires
identifying and analyzing these
challenges. Public-private cooperation is
essential to tackle these difficulties
(Ramlan et al., 2021). Collaboration
between developers, local authorities, and
transportation agencies can cause
integrated planning and coordinated
efforts. Supportive government policies,
such as incentives for TOD initiatives and
streamlining regulatory processes, can
facilitate implementation (Ho et al., 2011).
Community involvement and engagement
are vital components of successful TOD
projects. Encouraging public participation
through community consultations and
workshops fosters a sense of possession
and guarantees that the improvement
meets the wishes of the local people
(Slotterback, 2010). Additionally, raising
public cognizance about the advantages
of TOD and promoting sustainable
transportation alternatives can assist in
triumph over resistance and garner aid for

implementation. Strategies and
recommendations for successful TOD
implementation in  Malaysia include
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adopting a long-term attitude, conducting
comprehensive feasibility studies, and
integrating TOD into broader urban
planning frameworks (Yusoff et al., 2021).
By addressing those challenges and
implementing  appropriate  strategies,
Malaysia can unlock the full potential of
TOD and create sustainable and livable
communities.

Land Availability

One of the widespread challenges in
enforcing TOD in Malaysia is providing
suitable land for improvement. Finding
appropriate sites strategically located near
present or planned transportation hubs
may be a complex undertaking. The
shortage of to-be-had land and the need
for efficient land use planning pose
demanding situations to enforce TOD
initiatives successfully. Furthermore, Azmi
et al. (2021) pointed up that a crucial
element in meeting the policymakers’ gaps
in Malaysia’s TOD policy formulation
related to incompatible zoning and land
use laws.

Infrastructure Improvement

Another challenge is the need for
significant infrastructure improvements to
support TOD initiatives. Integrating
transportation structures, including rail
networks and bus services, with land
development calls for enormous
investments in infrastructure. Upgrading

current transportation structures and
developing seamless connections
between distinct modes of transportation
can be a complicated and costly
challenge.
Financing

Financing TOD projects is another critical
challenge. High amount of cost and
regular maintenance requirement had
been identified as part of the issues and
challenges (Khaderi et al., 2021). The
initial investment required for
infrastructure improvement and land
acquisition may be sizeable. Securing
investment from public and private assets
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and ensuring the financial viability of TOD
initiatives can pose challenges. Innovative
financing mechanisms, including public-
personal partnerships and value capture,
must be explored to attract funding and
triumph over monetary barriers.

Policy

To address these demanding situations
and ensure successful TOD
implementation in  Malaysia, it is
recommended to undertake a long-term
perspective, conduct complete feasibility
studies, and combine TOD into broader
urban planning frameworks. Furthermore,
supportive authorities’ policies, incentives
for TOD tasks, and streamlining regulatory
approaches can facilitate implementation
and inspire personal quarter participation
(Ho et al.,, 2011). By addressing these
challenges and implementing suitable
strategies, Malaysia can unencumber the
total ability of TOD and create sustainable,
livable communities.

A. Definition and principles of TOD

Transit-Oriented Development (TOD) is an
urban planning approach that aims to
create sustainable and vibrant
communities by integrating land use and
transportation systems (Liang et al.,
2020). Peter Calthorpe codified the
concept of Transit-Oriented Development
(TOD) in the late 1980’s while others had
promoted similar concepts and contributed
to the design. TOD became a fixture of
modern  planning when  Calthorpe
published “The New American Metropolis”
in 1993 (Carlton, 2009). Calthorpe wrote
that TOD was “a mixed-use community
within an average 2,000-foot walking
distance of a transit stop and a core
commercial area” (Calthorpe, 1993)
(Figure 1).
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Figure 1 Transit Oriented Development
(Calthorpe 1993, 56)

TOD is characterized by compact, mixed-
use improvement focused on outstanding
public transportation hubs, including train
or bus stations. It seeks to reduce
dependence on private cars, promote
lively modes of transportation like walking
and cycling, and enhance accessibility to
public transit alternatives. TOD follows
numerous concepts to achieve its goals
(Noland et al., 2017). The core of TOD is
the integration of land use and
transportation systems, which leads to the
compact development of urban spaces
around transit nodes. This compactness
promotes walkability, as various amenities
and facilities are within a short distance
from one another (Zhang et al., 2011).
These encompass promoting a mixture of
land uses, such as residential,
commercial, and recreational, to create
diverse and dynamic neighborhoods. The
layout of TOD areas specializes in

developing pedestrian-pleasant
environments with walkable streets,
enough sidewalks, and well-linked
pathways.

In Malaysia, the concept of TOD was first
initiated in 2005 (Azmi et al., 2021). The
potential of TOD in Malaysia is supported
by the increasing preference for LRT travel
over private vehicles among city dwellers
(J. Yap et al., 2017). The implementation
of TODs in Malaysia has been discussed
in various studies (Abdullah et al., 2020;
Azmi et al., 2021; Khaderi et al., 2021,
Kidokoro, 2020; Ramlan et al., 2021; Sabri
et al., 2013; Shah et al., 2020; Sidek et al.,
2020). Factor includes residential
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developments, transit stations, land use,

economic  activities, and ridership
numbers had been considered
B. MAIN GOALS OF TOD

DEVELOPMENT IN MALAYSIA
Land use efficiency

TOD in Malaysia aims to optimize land use
by promoting higher-density improvement
around transit nodes. By concentrating on
improvement near transportation hubs,
TOD reduces urban sprawl, which
preserves precious inexperienced areas
and agricultural land (Azmi et al., 2021).
The compact and green land use patterns
in TOD regions bring about shorter tour
distances, decreased journey times, and
more efficient use of infrastructure. This
intention aligns with the targets of the
National Physical Plan and State Structure
Plans in Malaysia, which emphasize
sustainable land use-making plans and
efficient, helpful resource  usage
(Jafarpour Ghalehteimouri, 2020).

Minimizing traffic congestion

One of the critical goals of TOD in
Malaysia is to decrease traffic congestion
by providing convenient and accessible
public transportation options. TOD
encourages a modal shift from personal
vehicles to public transport, lowering the
number of cars on the street (J. B. H. Yap
et al, 2017). TOD makes public
transportation for daily commutes easier
by placing schools, workplaces, and
commercial areas near transit nodes.
Traffic, carbon gas emissions, and urban
air quality improve.

Improving access to public transport

TOD development in Malaysia strongly
emphasizes enhancing access to public
transportation centers. This entails
designing TOD regions to offer seamless
and handy connections  between
residential and business areas and public
transit options. Walkability is a crucial
precept of TOD, which emphasizes
creating pedestrian-friendly environments
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that facilitate access to transit stations
(Gomez et al., 2019). Integrated transport
hubs and well-designed pedestrian
networks ensure that citizens have
convenient and efficient access to public
transport services, encouraging greater
use of  sustainable modes of
transportation.

Creating livable groups

TOD aims to create livable groups that
enhance the exceptional of life for citizens.
By promoting a mixture of land use within
proximity, TOD guarantees that residents
can access a wide range of amenities,
offerings, and leisure possibilities (luchi et
al., 2013). Integrating residential,
business, and leisure areas creates
colorful and dynamic neighborhoods. TOD
areas prioritize the advent of public
spaces, consisting of parks, plazas, and
community facilities, which serve as
gathering places and promote social
interaction among citizens (Altoon et al.,
2011). The design of TOD regions also
considers elements inclusive of safety,
aesthetics, and a feel of the area,
contributing to creating inclusive and
livable communities.

The study specializes in the essential
elements for the success of TOD projects
in Malaysia. It highlights the significance of
practical cooperation between the public
and private sectors, supportive
government policies, and community
involvement. These factors significantly
shape the results and sustainability of
TOD projects, ensuring long-term
advantages for each citizen and the wider
community.

Improving Public Services in Malaysia

This research paper’s finding suggest that
TOD positively affects improving public
services in Malaysia. The analysis reveals
that TOD contributes to creating
incorporated  public areas, parks,
recreational areas, and religious spaces,
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which enhance community participation
and well-being. The proximity of essential
services, which include schools, medical
facilities, and shopping malls, also
improves convenience and accessibility
for residents.

Enhance Urban
Sustainibility

Development &

Transit-Oriented Development (TOD) has
the potential to significantly enhance
public services and urban development in
Malaysia, focusing on three major areas:
sustainable urban development, reduced
environmental impact, and improved
quality of life. By integrating land use and
transportation, TOD promotes sustainable
communities with improved access to
essential services and incorporated public
areas. The analysis of TOD's
effectiveness in Malaysia highlights its
positive impact on public services and the
significance of factors which include
mixed-use development and pedestrian-
friendly infrastructure.

Recommendations

TOD implementation require cooperation
among sectors, supportive policies, and
community involvement. Embracing TOD
principles can cause sustainable urban
improvement, decreased environmental
impact, and advanced quality of life for
Malaysians. Therefore, continued
research and collaboration are essential to
further optimize the implementation and
advantages of TOD within the Malaysian
context.  Successful  implementation
requires careful planning, coordination,
and community engagement to ensure
that TOD projects align with the needs and
aspirations of local residents.

In conclusion, Transit-Oriented
Development (TOD) can enhance public
services in Malaysia and represents a
promising approach to creating
sustainable, accessible, and vibrant urban
environments. TOD can reduce reliance
on private vehicles, enhance mobility,
promote social equity, and stimulate
economic growth. By integrating land use
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and transportation, TOD promotes
sustainable communities with improved
access to essential services and
incorporated public areas. The analysis of
TOD's effectiveness in Malaysia highlights
its positive impact on public services and
the significance of factors which include
mixed-use development and pedestrian-
friendly infrastructure.
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ABSTRACT

Due to the rapid and widespread rural-to-urban migration in Malaysia, rural
residential land is gradually being abandoned. Although several studies have
investigated the causes and effects of abandoned land, there needs to be more
emphasis on developing legal procedures to avoid and resolve the issue of
abandoned rural residential land. Knowing how valuable the land is, each nation
would govern its own state's land using its legislation. The National Land Code of
1965 became the main Act used to govern land-related laws in Malaysia.
Therefore, this paper is to examine the current legal action over abandoned rural
residential land under National Land Code 1965. The research aims to provide a
comprehensive view of the role of the NLC 1965 in governing abandoned land
issues in Malaysia. Ultimately, the study's outcomes may serve as a basis for
formulating recommendations and strategies to safeguard rural land resources
amidst the pressures of urbanization while promoting responsible land use in rural
areas.

Keywords: Abandoned Land, Rural Residential Land, National Land Code 1965

al.,, 2010; Zhou et al.,, 2021) that once
thrived with active communities and

In recent years, Malaysia has witnessed a
notable trend of rural-to-urban migration,
wherein individuals are increasingly
relocating from rural regions to urban
areas in pursuit of improved prospects and
living standards (Ngah, 2012; Hussain et
al.,, 2015; Abdullah et al., 2019). The
demographic transition has resulted in the
desertion of rural residential areas (Liu et
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agricultural practices. Consequently, the
issue of rural land abandonment has
emerged, posing a multitude of intricate
challenges to the socio-economic well-
being and sustainable utilisation of rural
land. The matter pertaining to abandoned
rural residential land gives rise to
apprehensions concerning land resource
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management, the decrease in agricultural
productivity, and the environmental
ramifications (Cohen, 2001; Schilling,
2002; Silverman et al.,, 2013; Morckel,
2013). To effectively tackle this issue, it is
imperative to establish robust legal
protocols that safeguard land rights and
foster sustainable land utilization.

While numerous studies have explored the
causes and effects of abandoned land,
there remains a pressing need to focus on
developing legal procedures to address
this issue in rural areas effectively.
Understanding the value of land for its own
sake, individual nations exercise authority
over the management and regulation of
their  territories  through legislation
customized to address specific
requirements. In Malaysia, the NLC 1965
is the principal Act governing land-related
laws, serving as the cornerstone of land
governance in the country. Against this
backdrop, this paper is to examine the
current legal action over abandoned rural
residential land under NLC 1965. This
research aims to provide a comprehensive
view of the role of the NLC 1965 in
addressing the issue of abandoned land.

Scholars and researchers from various
academic subjects have developed a keen
interest in the problem of abandoned land,
particularly in the context of migration from
rural to urban areas (Liu et al., 2010; Nam
etal., 2016; Abdullah et al., 2022; Wang et
al., 2021). The research endeavours have
generated significant findings regarding
the complex interaction of diverse
elements contributing to rural residential
land abandonment.

Urbanisation is widely recognised as a

significant factor contributing to the
depletion of agricultural land in rural
regions (Liu et al., 2010; Liu, 2018;

McGreevy, 2012). According to Todaro,
how long the present value of the expected
urban income exceeds the rural income,
the migrant will prefer to migrate. The
phenomenon generates many
employment prospects, prompting
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individuals and families in rural regions to
relocate to urban areas for enhanced job
prospects, improved educational
accessibility, and modern conveniences
(Ghafouri et al., 2015; Manakou, 2018; Li
etal., 2016; Song et al., 2014; Zhang et al.,
2016; Yang, 2017; Semprebon et al.,,
2019; Liu et al, 2020). Individuals
relocating from rural regions to urban
centres significantly alters population
distribution, thereby abandoning rural
territories (Liu et al., 2010; Yang, 2017; Li
et al., 2014). Alterations in lifestyles and
shifts in the makeup of society are also
significant contributors to land
abandonment (Nam et al., 2016; Li et al.,
2016; Zhou et al., 2020). They prefer to
migrate to urban areas, further distancing
themselves from traditional agricultural
practices and rural life, while newer
generations increasingly embrace more
vibrant and urban-centric lifestyles. This
slow but steady shift in preferences
towards city living makes the process of
rural land abandonment even more
pronounced.

In addition to societal transformations,
demographic trends such as decreased
birth rates and ageing populations in rural
regions (Owen, 1996; Machline et al.,
2017; Tani et al., 2016) contribute to lower
labour availability  for  agricultural
operations, making rural lifestyles less
sustainable (Zhang et al., 2016; Ivolga,
2014; Long et al., 2010). This results in
fewer people being able to participate in
agricultural work. Because of this, large
swaths of land in rural residential areas are
left uninhabited and untouched by
cultivation as a direct result of population
movements combined  with  urban
migration. The environmental condition is
an additional significant factor that
influences the phenomenon of land
abandonment (Liu et al, 2010).
Environmental degradation caused by
deforestation, soil erosion, and the
depletion of natural resources results in
the unsuitability of certain lands for
continued agricultural activity (Zhou et al.,
2021; Guler et al, 2019). This
phenomenon motivates rural populations
to seek economically advantageous
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alternatives in different regions. Similarly,
land degradation due to overexploitation
or unsuitable land-use practices can lead
to decreased agricultural productivity,
prompting land abandonment as a
consequential outcome (Liu et al., 2010;
Guler et al., 2019).

In rural-to-urban migration, the current
corpus of literature on abandoned land
gives useful insights into the delicate
nexus of socio-economic, environmental,
and demographic issues that drive land
abandonment. To formulate effective
policies and interventions to address the
issues posed by abandoned rural
residential land, it is necessary to
understand the underlying reasons fully.
By acquiring a nuanced understanding of
these factors, policymakers and other
stakeholders can develop targeted
strategies to mitigate the negative effects
of rural land abandonment, promote
sustainable land use, and foster the
resiliency of rural communities in the face
of the pressures of urbanisation and
shifting societal dynamics.

In this section, the research provides an
overview of the NLC 1965, the primary
legal instrument governing land laws in
Malaysia. It was introduced in 1965 and
has undergone several amendments since
then to adapt to current needs. The NLC
1965 serves as a comprehensive legal
framework to regulate and control land
administration, land ownership and land
use throughout the country. This
subsection is to elucidate the fundamental
principles and objectives embedded within
the NLC 1965, which govern land-related
matters in the country.

Land ownership stands as a foundational
pillar of land governance, bearing
significant ramifications for diverse land-
related concerns, including the intricate
issue of abandoned rural residential land.
In the context of the NLC 1965, it provides
guidelines on how land ownership is
acquired, transferred and utilized by

69

individuals or organizations. The NLC
outlines procedures for land ownership

registration, sales and  purchase
agreements, and the transfer of
ownership.

Moreover, it protects landowners' rights
from interference without consent or
proper compensation. Another provision in
the NLC concerns land use. It sets
regulations for the various purposes of
land use, including agriculture, residential,
commercial, and industrial.

Through land use control, the NLC aims to
ensure efficient and integrated land
utilization to meet development needs and
the welfare of society. Land administration
aspects are also addressed in the NLC. It
establishes the roles and powers of land-
related agencies and bodies, such as
district and state land offices. The NLC
ensures compliance with procedures and
guidelines in land administration, including
land partitioning,  surveying, and
determining land boundaries.

The importance of the NLC in governing
land in Malaysia ensures consistency,
fairness, and  stability in land
management. With its comprehensive
provisions, the NLC serves as a strong
legal foundation to protect landowners'
rights, promote sustainable land use, and
ensure land development that benefits
future generations.

Under the NLC 1965, when a landowner
violates any conditions stipulated by the
State Authorities in the property title
document, their land may be subject to
seizure by the State Authorities (Ab
Rahim, 2009). Therefore, all landowners
are obligated to cultivate the acquired land
by developing it according to the land use
categories and the explicit conditions
specified in the land title.

In the context of land in rural areas,
particularly those previously developed
with  residential houses, being left
abandoned, relevant legal provisions can
be found in Sections 351 and 352 of the
NLC. Section 352 of the NLC confers the
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state authorities with authority to
undertake actions about reversing land
ownership abandoned or left unused by its
owner for an uninterrupted period of seven
years, during which no evidence of
legitimate ownership activities or utilization
has been demonstrated.

In such an instance, when land in rural
areas remains abandoned for seven
consecutive years without any valid
ownership activities or proper usage, the
state authorities hold the prerogative to
initiate  measures to reverse land
ownership. This reverse implies that the
original landowner who neglected the land
may forfeit their ownership rights, leading
to the land’'s restoration to the original
landholder or other eligible interests. The
underlying objective of this legal’ provision
is to mitigate the escalation of abandoned
land in rural areas, an issue that could
assume critical significance, particularly in
the context of the rapid and widespread
rural-to-urban  migration phenomenon
prevalent in Malaysia.

By implementing such a provision, the
NLC endeavours to stimulate active land
ownership and productive land utilization,
fostering sustainable and integrated
development in rural regions.

To effectively tackle the intricate matter of
land abandonment, it is imperative to
establish comprehensive legal
frameworks and implement efficient
procedures (Joo et al., 2021). In the
context of rural-to-urban migration and its
consequential  effects, adopting a
proactive stance towards addressing the
issue of abandoned land is imperative to
protect land rights (Zhou et al., 2020),
promoting sustainable land use and

uphold the welfare of impacted
communities (Joo et al.,, 2021). This
section provides a current legal

mechanism implemented to address land
abandonment, with a specific emphasis on
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the context of Malaysia.

The NLC 1965 is Malaysia’s primary legal
framework governing land-related issues.
The NLC is the primary legal framework
governing land tenure, utilization, and
ownership rights nationwide. The aspect
mentioned above is pivotal in delineating
the entitlements and obligations of
individuals who possess the land,
guaranteeing the appropriate governance
and supervision of land, and settling land
conflicts.

One crucial provision within the NLC 1965
that addresses abandoned land issues is
Section 351 and 352. This section grants
authorities the power to take appropriate
action in situations where land is left fallow
or abandoned by its owner. This provision
aims to prevent the proliferation of
abandoned land, which may arise due to
the rapid and extensive rural-to-urban
migration occurring in Malaysia. According
to Section 46 of the NLC 1965, registered
land shall revert and vest in the State
Authority under the following
circumstances (will discuss in subsection
4.1 until 4.3):

0] after the expiration of the term of
ownership (if any);

(i) upon the issuance of a seizure
notice in the gazette due to the proprietor’s
failure to pay rent (s.100) or breach of
conditions (s.129);

(i) following the death of the proprietor
without heirs (s.351) or the proprietor’s
abandonment of the land (s.352).

Based on the above provisions, when the
land is forfeited, it will revert to and
become the property of the State
Authority, and the previous registered
proprietor who held an interest in the land
prior to the forfeiture shall lose their
ownership rights. The former proprietor is
not entitled to any compensation for the
land that has been forfeited. This is in
contrast to the provisions of the Land
Acquisition Act 1960, where the owner is
entitled to compensation for the land taken
by the State Authority.
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According to Section 76 NLC 1965, the
alienation of State land by the State
Authority can be either for a period not
exceeding 99 years or in perpetuity,
making the registered proprietor the
perpetual owner. In consideration of this
alienation, the registered proprietor is
required to pay land tax and a premium
fee. Upon the completion of the alienation
process, the registered proprietor acquires
an indefeasible title (under Section 92 and
Section 340) and the land becomes
subject to certain terms and restrictions.
For land alienated for a fixed term,
ownership of the land will be reverted to
the State Authority upon the expiry of that
term.

Sections 100 and 129 NLC 1965 each
provide for a distinct forfeiture process to
be enforced when notices, in the form of
Form 6A or 7B (see fig. 1 and fig. 2), are
issued in the gazette concerning the failure
of the registered proprietor to pay land tax
or the occurrence of a breach of land use
conditons by the said registered
proprietor.

Fig. 1 and 2 has been developed by the
researcher according to the legal action
based on forfeiture in section 100 and 129
NLC 1965. Section 100 deals with the non-
payment of rent by the registered
proprietor, whereby the Collector may
serve a notice of seizure in the prescribed
Form 6A to demand the outstanding rent
to be settled within a specified period. In
the event that the rent remains unpaid by
the end of the designated period, the land
may be forfeited to the State Authority.
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Section 97(1) NLC 1965
The Land Administrator serving
a notice of demand (Form 6A)

v
Section 97(2) NLC 1965
The Land Administrator will
endorse Form 6A on the title
document

¥
Section 98(1) NLC 1965
The Land Administrator will
provide a copy of Form 6A to the
involved individual or entity

Owner fails
to pay

Section 100 NLC 1965
The Land Administrator shall thereupon
by order declare the land forfeit

v
Section 130(1) NLC 1965
The Land Administrator shall publish in
the Gazette a notification of forfeiture in
Form 8A

Owner makes
full payment

Section 99 NLC 1965
Form 6A and the
endorsement on the title
are cancelled

Figure 1 Flow chart the forfeiture due to
failure to pay rent

On the other hand, Section 129 addresses
instances of breach of conditions imposed
on the land by the State Authority. Upon
the occurrence of such a breach, the State
Authority may issue a notice of seizure in
the prescribed Form 7B, providing an
opportunity for the registered proprietor to
remedy the breach within a specified
timeframe. Failure to rectify the breach
within the given deadline may result in the
forfeiture of the land to the State Authority.

Both Section 100 and 129 are essential
tools for addressing the issue of
abandoned land. If the landowner fails to
pay the land tax and breach the condition
and continues to neglect the settlement of
the arrears, the government may proceed
with the land forfeiture process in
accordance with the provisions of the NLC
1965.



GBES 2023

The Land Administrator serving a notice
v
Section 128 NLC 1965
The Land Administrator shall serve a notice in Form 7A

¥
Section 129 NLC 1965
The Land Administrator shall conduct an investigation whether to
continue the forfeiture for breach of condition or not

Section 127(1A) NLC 1965 ‘

The Land Administrator shall issue a notice in Form 7B to be served
on the proprietor of the land

Owner makes Owner fails
full payment to pay
v
Section 129(4) (B) NLC 1965
The Land Administrator shall give
extra time and issue a letter ordering
certain actions to be fulfilled
il lSectlon 129(4)(C) NLC 1965]
Th_e I'_and Directed by State Not dlrected_by State
Administrator o Authority:
Authority:
shall cancel any The Land The Land
note endorsed Administrator shall Administrator shall
make an order
take temporary declaring the land
possession of the eclaring the fan
land forfeit to the State
Authority
v

Section 130(1) NLC 1965
The Land Administrator shall publish in the
Gazette a notification of forfeiture in Form 8A

Figure 2 Flow chart the forfeiture due to
breach of condition.

In the context of abandoned land, Sections
351 and 352 of the NLC 1965 play a
crucial role in addressing situations where
landowners have either passed away

without any heirs or have failed to assert
ownership of their registered land. These
provisions are essential for the proper
administration and management of
abandoned land to ensure efficient land
utilization and safeguard the interests of
the state.

Section 351 of the NLC 1965 pertains to
the reversion or forfeiture of land when the
registered landowner has passed away
without any known heirs (see fig. 3 for the
process). The process starts with the Land
Administrator receiving a report of the
landowner's death. Upon confirmation and
the absence of any filed appeals or claims
to the estate, the Land Administrator
endorses the registration document to
reflect the landowner's demise.
Subsequently, a notice is issued in the
Gazette using Form 23A to declare the
landowner's death without any heirs. This
provision is crucial in situations where
there are no apparent successors to the
land, as it allows the state to regain
ownership and control of the abandoned
land. By doing so, the state can then take
necessary actions to ensure the proper
utilization and management of the land for
public interest or other designated
purposes.

Section 351 NLC 1965
Reversion land — death of the proprietor without heirs

Section 351 (1) NLC 1965
The Land Administrator receiving a report of the landowner's death

v

The Land Administrator endorses the registration document

Proprietor is
still alive

Section 351 (2) NLC 1965
Shall cease to have effect and be <+—
cancelled accordingly Original proprietor has

died without successors

A 4

Section 351 (3) NLC 1965
Notice is issued in the Gazette in Form 23A

Section 352 NLC 1965
Reversion Land — the proprietor’s abandonment of the land

Section 352 (1) NLC 1965
The Land Administrator is satisfied that proprietor:
- not effective occupation of the land for past seven years
i 3

v

The Land Administrator endorses the registration document of title

Proprietor not in fact
abandoned his title

Section 352 (2) NLC 1965
Shall cease to have effectand be |
cancelled accordingly

Proprietor has

v abandoned his title

Section 352 (3) NLC 1965
Notice is issued in the Gazette in Form 23B

The land will revert to the State Authority

The land will revert to the State Authority ‘

Figure 3 Reversion process (section 351)
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Figure 4 Reversion process (section 352)
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On the other hand, Section 352 of the NLC
1965 deals with the reversion or forfeiture
of land in cases of abandonment of rights
by the registered landowner (see fig. 4 for
the process). This occurs when the Land
Administrator is satisfied that the
landowner has neither occupied the land
nor exercised any acts or deeds asserting
ownership for the past seven years. In
such cases, the Land Administrator
endorses the registration document to
indicate the abandonment of rights by the
registered landowner. The purpose of this
provision is to prevent land from being left
unused and unproductive due to neglect
by the registered landowner. By enforcing
the abandonment of rights, the state can
reclaim possession of the abandoned land
and subsequently take steps to allocate it
to other deserving parties or use it for
public purposes.

Both Section 351 and Section 352 are
essential tools for addressing the issue of
abandoned land under the NLC 1965.
They empower the state to reclaim and
manage abandoned land effectively,
ensuring that it serves the best interests of
the public and contributes to the
sustainable development and utilization of
land resources. By providing a legal
framework for the reversion or forfeiture of
abandoned land, these provisions play a
critical role in promoting efficient land
management and supporting the overall
objectives of land governance in Malaysia.

In addition to the NLC 1965, other related
laws, regulations, and policies at the
national and local levels also contribute to
the legal landscape concerning
abandoned land. Local authorities, such
as district land offices, play an integral role
in enforcing land-related laws and
implementing land-use planning measures
to address the issue. These authorities are
responsible for identifying abandoned
lands, initiating appropriate actions, and
coordinating  with  stakeholders to
rehabilitate and utilize the abandoned
lands in a sustainable manner.
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Despite the existence of legal provisions,
there are challenges to effectively tackling
land abandonment. One significant
challenge lies in identifying and monitoring
abandoned lands accurately. The
determination of whether land has been
genuinely abandoned, especially in cases
where landowners may have legitimate
reasons for non-use, requires meticulous
investigation. Furthermore, the
implementation of current legislation may

encounter obstacles as a result of
constrained resources, administrative
inefficiencies, or divergent interests

among the various parties involved. In
addition, the efficacy of legal interventions
is contingent upon the level of public
consciousness and community
involvement. Educating landowners about
their rights and responsibilities concerning
land use and abandonment is crucial for
fostering compliance with the law.
Engaging local communities and
stakeholders in the decision-making
process regarding abandoned lands can
contribute to more sustainable and socially
just outcomes.

In conclusion, existing legal frameworks
and procedures, particularly the NLC
1965, play a fundamental role in
addressing the issue of land abandonment
in  Malaysia. Through provisions like
Sections 351 and 352, the NLC 1965
empowers authorities to take appropriate
action in cases of abandoned land.

However, challenges in implementation
and the need for community engagement
underscore the importance of continuous
efforts to improve and enforce legal
mechanisms effectively. By ensuring the
proper governance of abandoned land,
Malaysia can better navigate the impacts
of rural-to-urban migration, promote
sustainable land use, and foster the well-
being of its rural communities.

Ab Rahim, R. (2009). Pengenalan Undang-Undang
Tanah. Fakulti Kejuruteraan dan Sains
Geoinformasi, UTM

Abdullah, N., Akmal, K., Zainudin, A.Z. and Idris,
N.H. (2019). Preliminary Study of Existence



GBES 2023

Vacant and Idle Houses in Traditional Village
(Case Study: Kampung Selat Pulau, Pasir
Salak). Proc. Int. Conf. on Social Sciences and
Humanities UPM 2019, pp 150-159

Abdullah, N. and Zainudin, A.Z. (2022). Factors
contributing to vacant and idle houses
phenomenon in rural area from the village
heads’ perspective. Case study: Seri Menanti,
Kuala Pilah. J. of Tourism, Hospitality and
Environment Management, 7(22) 353-363

Cohen, J.R. (2001). Abandoned Housing:
Exploring Lessons from Baltimore. Hous. Policy
Debate, 12(3), 415-448

Ghafouri, M. and Khan, T.H. (2015). Social
Sustainability of Kampung Communities. Int. J.
of Built Environment and Sustainability, 2(2)
108-114

Guler, K. and Kéhya, Y. (2019). Developing an
approach for conservation of abandoned rural
settlements in Turkey. ITU A/Z, 16(1), 97-115

Hussain, N.E., Abdullah, No. and Abdullah, H.
(2015). Hubungan Migrasi Dalaman dengan
Faktor-Faktor Penarik: Kajian Kes di Malaysia.
Jurnal Ekonomi Malaysia, 49(2), 121-133

Ivolga, A. (2014). Overview of contemporary issues
of sustainable rural development in Russia in
terms of existing differences between regions.
Eco. of Agriculture, 2(61), 331-345

Joo, H. and Lee, S. (2021). Spatial Analysis of
Abandoned Houses and Their Influencing
Factors in South Korea, Applied Sciences, 11

Li, Y., Liu, Yan., Long, H. and Cui, W. (2014).
Community-based rural residential land
consolidation and allocation can help to
revitaliza hollowed villages in traditional
agricultural areas of China: Evidence from
Dancheng County, Henan Province. Land Use
Policy, 39, 188-198

Li, Y., Westlund, H., Zheng, X. and Liu, Yan.
(2016). Bottom-up initiatives and revival in the
face of rural decline: Case studies from China
and Sweden. J. of Rural Studies, 47, 506-513

Liu, Yan., Liu, Y., Chen, Y. and Long, H. (2010).
The process and driving forces of rural
hollowing in China under rapid urbanization. J.
of Geographical Sci., 20(6), 876—-888

Liu, Yan. (2018). Introduction to land use and rural
sustainability in China. Land Use Policy, 74, 1-4

Liu, C., Dou, X., Li, J. and Cai, L.A. (2020).
Analyzing government role in rural tourism
development: an empirical investigation from
China. J. of Rural Studies, 79, 177-188

Long, H.L., Liu, Yan., Li, X.B. and Chen, Y.F.
(2010). Building new countryside in China: a
geographical perspective. Land Use Policy, 27,
457-470

Machline, E. and Schwartz, M. (2017).
Demographic Decline in a Rural Periphery: The
Eshkol Region in lIsrael. Int. J. of Rural

Management, 13(2), 115-139

Manakou, A. (2018). The phenomenon of rural
depopulation in the Swedish landscape.
Master’s Degree Thesis in Sustainable Urban
Planning FM 2585

74

McGreevy, S.R. (2012). Lost in transition: Incomer
organic farmers, local knowledge, and the
revitalization of upland Japanese hamlets.
Agriculture and Human Values, 29(3), 393-412

Morckel, V.C. (2013). Empty neighborhood: Using
constructs to predict the probability of housing
abandonment. Hous. Policy Debate, 23, 469-
496

Nam, J., Han, J. and Lee, C. (2016). Factors
Contributing to Residential Vacancy and Some
Approaches to Management in Gyeonggi
Province, Korea. Sustainability, 8(4), 367

National Land Code 1965 Malaysia (Act 56)
Percetakan Maziza Sdn.Bhd.

Ngah, I. (2012). Rural Transformations
Development:. a review on Malaysia’s
transformation program. Proc. Int. Conf. on
Social Sciences & Humanities UKM 2012

Owen, S. (1996). Sustainability and Rural
Settlement Planning. Planning Practice &
Research, 11(1), 37-48

Schilling, J.M. (2002). The Revitalization of Vacant
Properties: Where Broken Windows Meet Smart
Growth. [ICMA (International City/County
Management Association): Washington, DC,
USA

Semprebon, G., Marinelli, M. and Valente, I.
(2019). Towards design strategies for
requalifying the rural: a comparative study of
hollow settlements in China and Italy. XJTLU
Int. Conf.: Architecture across Boundaries, 195-
208.

Silverman, R.M., Yin, L. and Patterson, K.L. (2013).
Dawn of the Dead City: An Exploratory Analysis
of Vacant Addresses in Buffalo, Ny 2008—-2010.
Journal of Urban Affairs, 35, 131-152

Song, W. and Liu, M. (2014) Assessment of
decoupling between rural settlement area and
rural population in China. Land Use Policy, 39,
331-341

Tani, Y., Hashimoto, S. and Ochiai, M. (2016).
What makes rural, traditional, cultures more
sustainable? Implications from conservation
efforts in mountainous rural communities of
Japan. Landscape Research, 41(8), 892-905

Wang, D., Zhu, Y., Zhao, M. and Lv, Q. (2021).
Multi-dimensional hollowing characteristics of
traditional villages and its influence mechanism
based on the micro-scale: A case study of
Dongcun Village in Suzhou, China. Land Use
Policy, 101, 105146

Yang, Y. (2017). From Hollowing Area to Livable
Rural Area. Msc Thesis Landscape Architecture
Wageningen University.

Zhang, Y., Li, X., Song, W. and Zhai, L. (2016).
Land abandonment under rural restructuring in
China explained from a  cost-benefit
perspective. J. of Rural Studies, 47, 524-532

Zhao, L. and Wang, X. (2021). Rural Housing
Vacancy in Metropolitan Suburbs and its
Influencing Factors: A Case Study of Nanjing,
China. Sustainability, 13, 3783

Zhou, T., Jiang, G., Li, G. and Zhou, G. (2020).
Neglected idle rural residential land (IRRL) in
metropolitan suburbs: Spatial differentiation and



GBES 2023

influencing factors. J. of Rural Studies, 78, 163-
175

Zhou, T., Jiang, G., Ma, W., Li, G., Qu, Y., Tian
Ying, Zhao, Q. and Tian, Y. (2021). Dying
villages to prosperous villages: A perspective
from revitalization of idle rural residential land
(IRRL). J. of Rural Studies, 84, 45-54

Zhou, Y., Li, X. and Liu, Yan. (2020). Rural land
system reforms in China: History, issues,
measures and prospects. Land Use Policy, 91,
104330

75



ARCHITECTURE




INTERNATIONAL GRADUATE
CONFERENCE OF
BUILT ENVIRONMENT & SURVEYING

GBES 2023 UNIVERSITI TEKNOLOGI MALAYSIA, JOHOR BAHRU, MALAYSIA (171-18" SEPT

A REVIEW OF SOLUTIONS TO MAXIMIZE THE THERMAL
PERFORMANCE OF HIGH-RISE CURTAIN WALL OFFICE WORKING
SPACES IN ABUJA.

Christopher lleawna Abdul'?, Roshida Binti Abdul Majid!, Adejoh Andrew Ekule?
Olaniyan A. Oluwatoyin?

12Faculty of Built Environment and Surveying, Universiti Teknologi Malaysia, Johor, Malaysia.
(abdulchrsitopher4d@gmail.com, b-roshida@utm.my)
2Department of Architectural Technology, Kogi State Polytechnic Main Campus, Lokoja, Kogi State, Nigeria.
(ekuleadejoh@yahoo.com)
SDepartment of Architecture, Federal University of Technology, Minna. Niger State, Nigeria.
(olaniyanoa@futminna.edu.ng)

ABSTRACT

Humans spend a more significant proportion of their time indoors than outside,
and this tendency is growing as more people adopt metropolitan lifestyles, which
are heavily reliant on indoor activities. This is causing buildings' energy needs to
rise by an amount never before seen. Researchers across the globe have taken
the responsibility of finding a lasting solution to this rise in indoor temperatures,
with every finding having its disadvantage on the building occupants or the
environment in general. A typical office space of a curtain wall office at the Central
Business District in Abuja was selected to investigate the temperature, light
intensity and relative humidity via the application of hobo data loggers during the
summer of March 2023. The findings from the data loggers indicated that the
temperatures recorded throughout the selected month were above international
indoor comfort standards for office occupancy. The review aims to outline
solutions that could be applied to maximize the thermal performance of high-rise
curtain wall office working spaces in Abuja, Nigeria. Specifically, searches were
carried out in Scopus, Science Direct and Web of Science journals with search
words such as Shading Devices (SD), Vertical Greenery Systems (VGS), Double
Skin Glass Facades (DSGF), Phase Change Materials (PCM), and Passive
Climate Control Principle (PCCP). Ninety-five journals with 17 conference
proceedings were retrieved on the above solutions that enhance thermal
performance. The journals were further streamlined to 20 journals of five each on
the above solutions related to hot climates and tropical wet and dry climates like
Abuja. In conclusion, the study agreed with the existing literature on the capacity
of the solutions to optimize the thermal performance of the curtain wall offices. It
recommended the application of shading devices on Abuja curtain wall high-rise
offices. The review will guide the selection of thermal performance solutions to
reduce energy consumption in Abuja curtain wall high-rise offices, making the

buildings sustainable and conducive for office occupants.
Keywords: Thermal Performance, Orientation, Building Occupants, Environment,
Climatic Conditions.
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The building envelope is widely
recognized as the optimal initial focus for
achieving energy efficiency, with glazing
playing a crucial role in attaining
satisfactory visual comfort (Kwong, 2020;
Rabani et al., 2021). To this end, a
continuous scientific investigation exists to
reduce the impact of glass on building
interior spaces and improve thermal
performance for comfort and productivity.
Developing energy-efficient systems for
incorporation in environmentally friendly
buildings necessitates careful
consideration of the building's facades
during the initial design phase (Chiradeja
& Ngaopitakkul, 2019; Rana et al., 2021).
This is crucial due to the direct influence of
facades on the overall energy
consumption, occupant comfort, and
operational expenses of the building
(GhaffarianHoseini et al.,, 2016). The
utilization of glazing as a proportion of the
building envelope is increasing as
architects seek to leverage its visual
attractiveness (Taleb & Antony, 2020).
The proliferation of glazed facades in
contemporary architecture has resulted in
elevated levels of solar gain within
buildings, particularly in regions with warm
climates, thereby posing a significant
challenge (Ghosh & Neogi, 2018). Glass
possesses the remarkable ability to
accurately reflect and absorb light, owing
to the presence of diverse compositions,
layers, shades, thicknesses, and
enclosures that influence the transmission
of light (Nagash et al., 2021).

Its ability notwithstanding, glass exhibits a
prevalent attribute, irrespective of its
specific location, purpose, or form, namely
its abundant sunlight exposure and high
level of transparency. These inherent
gualities have facilitated the evolution and
broadening of its applications, extending
beyond conventional window usage to
encompass glazed facades and roofs
(Centelles et al., 2021). The ingress of
solar heat through glazing systems is a
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significant factor contributing to the
escalation of indoor temperatures, thereby
necessitating higher levels of cooling
during periods of extreme heat. The
design of glass buildings and facades in
hot, arid regions needs to be more
informed by considerations of the local
climate and architectural heritage
(Alwetaishi, 2019). The phenomenon
above results in elevated energy
consumption for regulating the indoor
temperature of such structures, as well as
the emergence of glass blocks that deviate
from the established architectural
character of the nation (Sayed & Fikry,
2019). The advantages of having a larger
glazing area in humid and hot regions
outweigh those in hot and dry climates due
to the limited indoor temperature
fluctuations experienced throughout the
year and between day and night
(Alwetaishi, 2019).

The thermal performance of the interior
spaces within an office building is a critical
determinant of occupant comfort,
productivity, and energy conservation
capabilities (Birkha Mohd Ali et al., 2021;
Hwang & Chen, 2022; Mansor & Sheau-
Ting, 2022). The strain placed on the
HVAC system may increase due to the
infiltration of warm air from the external
environment, thereby leading to a direct
augmentation of the overall energy
consumption of the building. The building
sector is responsible for the highest use of
energy on a global scale. Hence,
enhancing energy efficiency in building
interiors can mitigate energy consumption
within the construction sector (Chi et al.,
2022; Dervishi et al., 2022; Dino & Meral
Akgul, 2019; Elgheriani & Cody, 2019; Jin
et al.,, 2022). The analysis indicated that
integrating construction materials and
technologies presents a highly efficient
approach for mitigating heat gains via
conduction (Manu et al., 2019). The
thermal performance of a system s
influenced by various factors, including
climatic conditions, design considerations,
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material properties, and patterns of usage
(Jha, 2020). Neglecting to consider the
consequences of climate change may lead
to a significant rise in the need for cooling
systems in buildings while simultaneously
reducing the demand for heating. The
modifications above significantly impact
the comprehensive evaluation of buildings'
global warming potential and cost
assessments throughout their lifespan
(Tamer et al., 2022). In geographical areas
with ample solar radiation and high
temperatures, such as those found in
Mediterranean climates, it is crucial to give
precedence to the development of building
facades that exhibit a low overall solar
factor. Effectively managing the demand
for air conditioning is essential in this
context (Planas et al., 2018). One of the
productive strategies for mitigating energy
losses in buildings entails adopting
thermal insulation techniques that facilitate
enhanced thermal efficiency (Ustaoglu et
al., 2020). The solar radiation from the sun
to the earth in hot climates is high, and it is
necessary to check its effects while
harnessing the benefits of solar radiation
(Tong et al., 2021).

The physical environment of an office
working space has varying degrees of
influence on employees' happiness,
productivity, and overall well-being (Agha-
Hossein et al., 2013). A structure that
demonstrates exceptional performance or
encourages a sustainable environment
possesses the capacity to alleviate
absenteeism, augment occupant
productivity, and cultivate employee well-
being (Al Horr et al., 2016). To this end,
according to the guidelines set forth by the
American Society of Heating,
Refrigerating and Air-Conditioning
Engineers (ASHRAE) standard 55, it is
recommended that the Predicted Mean
Vote (PMV) falls within the range of -0.5 to
+0.5. Any PMV value exceeding this range
would indicate overheating (Alnuaimi et
al., 2022). Based on the guidelines
established by ANSI/ASHRAE 62.1, it is
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advisable to maintain indoor carbon
dioxide (CO2) concentrations at levels
below 700 parts per million (ppm). The
thermal characteristics of an enclosed
space contribute to determining the
concentration of carbon dioxide (CO2)
within the area (Kajjoba et al., 2021).
Establishing indoor conditions relies on
adopting an acknowledged thermal
comfort standard, such as ISO 7730,
ASHRAE Standard 55, or EN 16798-
1:2019 (Hermawan et al., 2020). The
influence of thermal dissatisfaction is more
noticeable in cool or cold environments
than in warm or hot climates. In contrast,
improving thermal satisfaction positively
impacts productivity (Kang et al., 2017).

Different attempts have been made to
define high-rise buildings based on the
codes that back the built environments of
different countries. Any building that is 23-
30m tall or has floors more than seven is
usually referred to a high-rise building. In
UAE, the average number of floors
considered high-rise is 30 floors. High-rise
are structures that are more than 23m (7—
10 floors). High-rise structures are divided
into four categories based on their major
use: office, hotel, residential and mixed-
use (Ezeh et al., 2022). Space availability
and rise in urbanization are the major
factors contributing to the development of
high-rise buildings in most cities of the
world. Where land is a  constraint,
developers choose to go vertically to
accommodate the continuous rising rising
population in cities across the globe
necessity for a specific physical form, the
concentration of activity, the proximity to
crucial amenities for large numbers of
people, and being a more sustainable type
of development can all be used to illustrate
the special qualities that tall buildings
require (Huang et al., 2020).

Retrofitting has become the most recent
alternative to solving environmental
challenges related to building envelopes
especially glass. The implementation of
vertical shading devices at a 0° angle on
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structures with natural ventilation leads to
enhanced airflow compared to applying
fins at a 90° angle (Alwetaishi et al., 2021).
The passive methods approach has
gained relevance due to the prevailing
trend in energy consumption in buildings,
owing to its ability for energy efficiency
(Vazquez-Torres et al., 2023). The
implementation of double-skin facades in
office buildings has proven improved
indoor conditions and mitigating the
drawbacks associated with mechanical
ventilation. This is primarily achieved
through the utilization of natural
ventilation, which not only meets comfort
requirements but also aids in reducing
solar heat gain (Reza & Suleiman, 2021).
Phase change materials (PCMs) possess
a higher energy storage capacity in
comparison to typical building materials
such as concrete, tiles, and cement plaster
(Rathore et al., 2022). Vertical greening
systems (VGS) have a beneficial impact
on the performance of building envelopes,
particularly during cooling periods before
its recognition as the Federal Capital
Territory of Nigeria in 1991. Population
growth, inadequate land for expansion due
to water bodies in Lagos and the need to
centralize the Federal Capital Territory
necessitated the relocation of the FCT to
Abuja in 1991. According to the Koppen
climate classification, Abuja, located in the
tropics, has a tropical wet and dry climate
characterized by three distinct weather
types throughout the year. The region
experiences a warm and humid rainy
season and a highly arid dry season, with
daytime temperatures ranging between
28°C to 38°C during the dry season, while
the overnight temperature can be as low
as 22 °C (Mashi et al., 2022). The onset of
the rainy season commences in April and
concludes in October. A short harmattan
period is attributed to the prevailing
northeast trade wind, characterized mainly
by dust haze and aridity. This period
commences in November and extends
until January or February. The Federal
Capital Territory's (FCT) geographical
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features, including its topography,
elevated elevations, and undulating
terrain, moderate the local meteorological
conditions within the region. The
precipitation patterns in the Federal
Capital Territory (FCT) are influenced by
its geographical position on the windward
side of the Jos Plateau and its
classification as an area where air masses
ascend. The yearly precipitation amount
falls between 1100-1600 mm (Mahmoud
et al., 2016).

Abuja is included in the global trend of
glass architecture in the construction of
high-rise offices, which has become the
most applied building envelope material
used for offices in cities around the world
(Homod et al., 2021). With its urbanization
and the use of glass in office buildings,
which require high energy for cooling
(Aguilera-Benito et al., 2021). Consequent
to the challenges glass poses to building
interiors, especially in hot and tropical wet
climates, several researches are available

in the literature on the thermal
performance of residential buildings,
institutional buildings, educational

buildings and office buildings, but little has
been done on the thermal performance of
high-rise curtain wall offices in Abuja
considering the climatic conditions.
Through a review of literature in the related
study area and similar climatic conditions
as that of Abuja, the article aims to outline
solutions that could be applied to
maximize the thermal performance of
high-rise curtain wall office working
spaces in Abuja which will guide the
building stakeholders in the design and
selection of solutions to optimize the
thermal performance of curtain wall offices
in Abuja.

MATERIALS AND METHODS

Study Office Temperature

As part of ongoing research to investigate
the effects of curtain wall retrofitting on the
thermal performance of working spaces in
Abuja high-rise offices, hobo data loggers
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were placed in different orientations of a
selected eight-floor curtain wall office
within the Central Business District, Abuja.
The data loggers were placed in a typical

office on the fourth floor at a work plane of
900mm from the finished floor level in
March 2023, the hottest summer month in
Abuja.

Table 1. Temperature, llluminance and RH data of study office in various orientations.

Test West Orientation
Orientation North Orientation East Orientation South Orientation
Dates/Time

—_ — — > —_ P
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3/1/23 8:00 443.4 33.2 54.0 1937.0 38.2 40.9 439.5 34.6 49.9 305.2 34.4 50.6
3/1/23 9:00 526.2 33.6 54.3 2732.7 39.0 41.1 585.0 35.0 51.0 373.5 34.6 52.1
3/1/23 10:00 507.6 34.2 55.9 2421.5 39.6 42.4 651.8 35.4 52.9 397.9 35.0 54.1
3/1/23 11:00 493.2 34.9 54.9 1589.5 40.4 41.3 712.3 36.3 51.3 421.4 35.8 52.7
3/1/23 12:00 478.4 35.3 53.3 920.9 40.7 40.1 764.5 36.9 48.9 457.4 36.2 50.9
3/1/23 13:00 443.7 355 49.0 560.3 40.6 37.2 775.7 37.2 44.7 515.0 36.4 46.7
3/1/23 14:00 375.7 35.7 44.9 387.9 40.8 34.2 701.0 37.5 40.8 709.4 36.9 42.3
3/1/23 15:00 294.4 36.1 427 278.2 41.1 32.6 562.9 37.7 39.1 906.0 37.3 40.0
3/1/23 16:00 211.4 36.4 40.4 191.3 41.4 30.7 395.0 37.8 37.2 945.6 37.6 37.7
3/1/23 17:00 104.2 36.7 38.6 88.4 41.7 29.4 175.9 38.2 355 494.5 37.6 36.7
3/1/23 18:00 12.4 37.0 36.4 12.4 41.9 27.9 12.4 38.6 33.3 12.4 38.3 33.9
3/1/23 19:00 0.0 37.1 37.0 0.0 41.9 28.6 0.0 38.7 34.0 0.0 38.4 34.5

For the study, results were obtained from
1 AM to 11 PM on 3/1/2023 at hourly
intervals (Jin et al.,, 2022; Yoon et al.,
2023).

Table 1 shows the temperature, relative
humidity and illuminance level of the
typical test office for the study. From the
table, the values in red colour represents
the temperature recorded within the office
hours of 8 AM to 5 PM on 3/1/2023 as part
of the entire data for the month obtained
during in March. Despite the difference in
indoor temperatures of the office based on
various orientations,99% of the
temperature readings are deemed above
comfort ranges according to global
performance and comfort standards from
the start of the working hours of the day till
the end of active office hours. The raw
results obtained necessitated this review
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to suggest a solution capable of mitigating
the current comfort level, thereby
optimizing the thermal performance of the
office working spaces.

Relevant Literatures

This review employs a systematic
approach to gather and evaluate relevant
research on the utilization of Shading
Devices (SD), Vertical Greenery Systems
(VGS), Double Skin Glass Facades
(DSGF), Phase Change Materials (PCM)
and Passive Climate Control Principle
(PCCP) in office buildings, with a focus on
climatic conditions of the areas of
applications and their orientation. A
comprehensive search of scholarly
databases and pertinent publications was
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conducted to identify studies and research
articles relevant to the topics under
consideration. The criteria for inclusion
were established based on the
foundational elements of the above
principles and solutions about thermal
performance. The selected research
underwent thorough examination and
analysis regarding its key findings,
methodological strategies, and
conclusions. Ninety-five journals from
Scopus, ScienceDirect and Web of
Science were searched, with 17
conference proceedings centred on
applying Shading Devices, Vertical
Greenery  Systems, Double Glass
Facades, Phase Change Materials, and
Passive Climate Control Principles. They
were further streamlined to 20 journals
(five each on the solutions to thermal
performance) that specifically address hot
climates and tropical wet and dry climates.

REVIEW OF THERMAL
PERFORMANCE SOLUTIONS

Shading Devices

Evangelisti et al., (2020) investigated the
energy efficiency of a building shading
device by overhauling a renovated
building to prioritize optimal performance
from both passive and active standpoints.
The authors conducted a study to examine
the effects of external shading systems
using on-site measurements. Additionally,
they put forth a novel index for evaluating
the efficacy of the shading mechanism.

The efficacy of the shading device in
reducing the external surface temperature
of glazing was evaluated through a
combination of numerical simulations and
empirical measurements, thereby
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assessing the performance of the index.

The temperatures observed on the
external surface by the authors are found
to be correlated with the heat transfer
mechanism near the wall. During the
summer, the outer surface temperatures
decrease when shielded, compared to
when they are not covered. According to
the authors, this phenomenon can be
attributed to the influence of solar
radiation. Figure 1 illustrates the
relationship between the TRI trend and the
ratio of external surface temperatures. The
identified range of validity pertains to the
positive surface temperature ratios,
wherein the green area signifies TRI
values below 100%. In the region situated
to the right of the dark, bold dotted line, the

surface  temperature  ratios  yield
inconsistent Thermal Response Index
(TRI) values, surpassing 100% or

descending below 0%. The investigation
by the authors obtained the following
findings:

a) The findings from the in-situ campaign
indicate that the sun's shielding
system successfully decreases the
amount of thermal energy entering the
building by 38.7% during the summer
months. This outcome significantly
contributes to the conservation of
power within the building. On the other
hand, the impact of shading during the
winter season was negligible.

b) The Total Reduction Index (TRI) offers
a valuable means of obtaining brief
data regarding the effectiveness of a
shading system in isolation during the
summer season. It can also serve as
a tool for providing information on the
extent of solar gains reduction during
the winter season.
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Figure 1. Relationship between TRI values and external surface temperature ratios
(Evangelisti et al., 2020).

The study by Rana et al., (2021) aimed to
examine the influence of shading systems
on the energy consumption of commercial
buildings situated in a subtropical climate.
The authors' research primarily focuses on

identifying shading device parameters that
exhibit energy efficiency and cost-
effectiveness within the specific climatic
conditions of Bangladesh.

Table 2. Energy simulation boundary conditions were used in the study
(Rana et al., 2021).

Building Characteristics Description
HVACsystem . Residential
Thermostat set point For cooling -20°C

" Condition type Infiltration

Thermal conductivity of brick wall
| Thermal conductivity of concrete roof
. U-value of centre glass of window
. U-value of aluminium frame + glass .
. Solar heat gain coefficient of window glasses
. Lighting control
. Shading device
_Occupancy schedule
Lighting intensity
Office equiptment loads intensity

. Supply cooled air -15.55°C

Only cooling

0.0336 cfm/square foot through the exterior wall
0.010 cfim/square foot through the exterior roof
0.4167 Btwh-ft- °F

| 1.014 Buwh-f-°F

1.11 Wm’K

121 WmK

08
Switch on/off
No shading

© 9 AMto SPM (5 days per week) _
1.50 Watt/square foot

2.0 Watt/square foot for common office area
0.5 Watt/square foot for miscellaneous area

| Latent heat gain

1 60 Watt (205 BTU/h) perperson

50 Watt (170 BTU/h) per person

The achievement was accomplished by implementing an extensive energy simulation using

the eQUEST 3.65 software for a prototype
office building. The authors thoroughly
examined pertinent scholarly works to
explore the influence of shading systems
on the energy consumption of buildings
across various geographical regions. They
developed an energy model by integrating
design assumptions and boundary
conditions to create a standardized energy

model suited explicitly for subtropical
climates. Table 2 presents the boundary
conditions that are necessary for
conducting energy simulations. These
conditions encompass a range of factors,
including the number of occupants, usage
schedule, illumination schedule, office
supplies schedule, perceived heat gain,
infrared heat gain, and other distinct
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properties specific to each zone.

The authors performed a rudimentary
linear regression analysis to investigate
the association between the increase in
overhang heights and the annual
temperature and overall load in different
orientations. The study centred its
research on the independent variable of
overhang depth, while the dependent
variables of yearly temperature and
overall load were considered. When the
overall height of the fins in the south
direction increases by 1 foot (0.30 m), the
building's yearly overall load will decline by
438.93 kWh.

The authors have derived several findings
from their study by investigating the impact
of shading systems on energy
consumption in commercial buildings in a
subtropical climate. Some of these are:

a) In any orientation of the building, it is
recommended that the optimum
overhang and fin height be set at half
of the window height.

b) Optimal efficiency can be achieved
by implementing larger fin and
overhang heights in the south and
west orientations of a building, as
compared to other directions.

¢) The utilization of fin shading devices in
both west and east orientations
resulted in a more significant
reduction in cooling load compared to
the implementation of overhangs.
Maintaining a more considerable fin
height in the west and east exposures
is expected to vyield enhanced
effectiveness. Implementing
overhangs in the southern orientation
delivers a more significant reduction in
cooling load compared to
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implementing fins in the

direction.

same

In their research, Santolini et al., (2022)
undertook a study examining the effects of
shading screens on the climatic conditions
of greenhouses and glazed facade
structures. The research encompassed
the introduction of a novel computational
fluid dynamics (CFD) methodology and an
innovative technique for assessing indoor
climate. This study aimed to analyze the
distribution of temperature and airflow
within a ventilated three-span
glazed greenhouse, considering the
impact of radiation from the sun.

The authors analyzed the impact of three
shading devices on the indoor conditions
of the efficient area of a greenhouse. The
objective was to identify the most suitable
screen position and permeability based on
the prevailing requirements of the
environment, specifically sunlight and
wind directions, regarding the orientation
and placement of the windows.

Figure 2a illustrates variation values
exceeding 300 W/m2 within a single hour.
Solar radiation notably impacts airflow
distribution within a naturally ventilated
greenhouse. Therefore, relying solely on
the average value may oversimplify the
situation. The simulations utilized the
average direct solar radiation over 15
minutes. Figure 2b compares the velocity
measurements conducted within the
greenhouse and the corresponding values
obtained through computational fluid
dynamics (CFD) simulation across twenty-
four distinct positions. Figure 7b exhibits a
high level of concordance between the
numerical outcomes and the experimental
observations, as evidenced by the shallow
root mean square error (RMSE) of 0.14
m/s calculated across the entire dataset.
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Figure 2. (a) sun radiation by pyranometer (b) comparison between the
velocity measurements conducted within the greenhouse (Santolini et
al., 2022).

At the end of their study to determine the
impact of shading screens on
microclimates of greenhouses and glass
facades buildings, the authors arrived
conclusively as follows:

a) Screens that have low permeability
provide the most effective
temperature mitigation while ensuring
a consistent temperature distribution
above the crops. Nevertheless,
screens with excellent permeability
perform better when the wind directly
impacts the wall.

b) an optimal screen should be selected
by considering the prevailing wind
directions regarding the orientation
and placement of windows within the

building.

Implementing shading facades in
glass envelope structures enables
mitigating solar radiation impact
during summer periods.
Simultaneously, the implementation of
screens has the potential to decrease
air velocity, thereby enhancing the
evenness of temperature distribution
within the indoor environment.
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Mesloub et al., (2020) employed a
thorough numerical parametric simulation
approach, utilizing EnergyPlus and Diva-
for-Rhino simulation tools, to assess the
energy and daylighting efficiency of
semitransparent  photovoltaic (STPV)
windows integrated with interior light
shelves (ILS) in fully glazed open-office

facades across various climatic
conditions. The authors conducted
simulations of various solar thermal

photovoltaic (STPV) configurations in four
distinct climatic regions. The purpose was
to examine how different latitudes and
climatic conditions affect the optimal
design of these integrated systems. The
Meteonorm meteorological database was
utilized to obtain data for the subtropical
desert climate of Riyadh. Additionally, the
Typical Meteorological Year (TMY) files of
London, Algiers, and Kuala Lumpur were
employed to gather information about the
marine west coast (temperate),
Mediterranean, and tropical rainforest
climates, respectively. Table 3 presents
the geographical locations and
corresponding climatic conditions of each
zone used in the study, as determined by
the Koppen Climate Classification.
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Table 3. Climatic Conditions of various cities were used in the research
(Mesloub et al., 2020).

i Cities (climate) | Latitude : longitude : Average air Annual average | Sky External
temperature in solar irradiance | condition i 1lluminance
winter and (kWh/m?) L (KIx)

‘ i summer (°C) i ‘

| Riyadh 1 2443'N | 46 43°E 14.4-36.1 2200 | Clear 1 191035

i (subtropical i | |

| desertclimate) | i : Y. NS m—

| London (marine | S1.09°N | 0.11°W 43-173 1000 Overcast 1 03020

| west coast | |

| climate) “Cfo”™ | B : - . .

KualaLumpur | 03.07°N [ 101.33%E | 27.2-283 1600 Intermediate | 18to 23

i (tropical i !

rainforest) "Af" | S : I

| Algters [ 36.43°N | 3.15°E 11.1-25.6 | Clear- i 10to 36

i Mediterranean
“Csa”

£ 1900
: i overcast

The results of the evaluation carried out by
Mesloub et al., (2020) revealed the
following:

a) The optimal configuration of the
south-facing facade, incorporating a
nonuniform front, involved clear
glazing windows with 50% coverage
of STPV10 combined with ILS. This
design vyielded significant energy
savings of 76%, 83%, 65%, and 70%
in Riyadh, London, Kuala Lumpur,
and Algiers, respectively.

The utilization of solar thermal
photovoltaic (STPV) windows and
integrated lighting systems (ILS)
presents a multitude of advantages in
terms of reducing the carbon footprint
within  buildings. Additionally, it
fosters the development of design
strategies that aim to harmonize the
incorporation of STPV windows and
ILS with enhancements in energy

b)

efficiency and the luminous
environment.
Ko¢ & Magka Kalfa, (2021)

conducted a study to assess the impact of

shading devices on the energy
performance of office buildings in
Mediterranean climate regions. The

parameters evaluated included the type of
shading device, its orientation, the type of
glazing used, the window-to-wall ratio
(WWR), the depth of the shading device,
and its slope.
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The
findings derived from the primary energy
consumption data of 1485 scenarios, as
analyzed using the DesignBuilder
software, indicated that:

a) Using sustainable design (SD) has
proven to be highly productive in
enhancing the energy efficiency of
buildings in  Mediterranean climate
regions.

b) The optimal outcomes achieved for
each shading device category resulted in
a reduction in cooling energy usage
ranging from 37% to 49% compared to the
absence of shading, utilizing high-
performance glazing. Similarly, compared
to the lack of staining with low-
performance glazing, the reduction in
cooling energy usage ranged from 73% to
78%.

The analysis of various parameters about
shading devices revealed their significant
efficacy in enhancing the energy
performance of buildings in Mediterranean
climate  regions.  Specifically, the
implementation of shading devices
resulted in a substantial reduction in
cooling energy consumption, reaching up
to 78% when compared to the absence of
shading (Ko¢ & Macka Kalfa, 2021).

Phase Change Materials

Gopinath et al., (2022) conducted a
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comprehensive quantitative analysis to
examine the utilization of phase change
material (PCM) in building walls in the
context of climatic conditions in Chennai.
The investigation by the authors employed
n-Octadecane (C18H38), Calcium
chloride hexahydrate (CaCl2A6H20), and
Sodium carbonate decahydrate (Na2
CO3A10H20) phase change materials
(PCMs) for the iterative melting and
freezing thermal cycles. The analysis
highlighted the following findings:

a) Incorporating PCM in the walls of a
building resulted in a reduction of energy
transfer into the cooling chamber, and this
reduction in energy transmission could
lead to a decrease in energy consumption
to cool the room.

b) The utilization of Phase Change
Material (PCM) within the construction of
building envelopes has demonstrated
efficacy in storing thermal energy and
enhancing indoor thermal performance.

C) Phase change materials (PCMs)
can store significantly more energy than
conventional building materials.
Furthermore, PCMs exhibit versatility in
their availability across a broad spectrum
of temperatures, rendering them suitable
for application in diverse climatic
conditions and seasons.

"
r')11()

[units]

Frequency

05

0 02 0

E)

Hart et al, (2019) conducted an
assessment of the thermal efficiency and
potential annual energy implications
associated with retrofit thin-glass triple-
pane glazing in residential buildings in the
United States. The initial step taken by the
paper's authors involved the
establishment of a clear definition for the
attributes and effectiveness of prevailing
residential windows. This was
accomplished by comprehensively
analyzing the National Fenestration Rating

Council (NFRC) Certified Products
Directory (CPD). Subsequently, the
authors ascertained the prospective

influence on thermal performance from
substituting conventional glazing with
triple-pane glazing composed of thin
glass. In addition, the authors defined the
gap between glass panes through the
analysis of CPD data on typical window
construction. Figure 3 displays a
histogram representing the gap widths
observed in double-hung 2P-LSG
products. The findings indicate that the
average and middle gap widths are
approximately 0.50 inches. Therefore, the
width of 0.50 inches is utilized in the
subsequent analysis. CDP data for fixed
window gap width was not available. Thus,
the authors for fixed windows also
incorporate the results obtained from the
double-hung window

Meoan 049147
Median 0.5

086 08 1

Gap width [in]

Figure 3. The distribution of gap width between glass for 2P-LSG double-hung products in
the NFRC-certified products directory (CPD) (Hart et al., 2019).
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Figure 4 shows the variations in the mean
thermal transmittance of conventional
double-hung and fixed windows under
different experimental conditions. These
conditions include the application of foam
filling, low-emissivity (Low-E) coating with
varying emissivity levels (0.07, 0.04, and
0.02), and thin-triple glazing. Additionally,
the authors examined the impact of
different spacer types (aluminium bar, U-
type, and foam). The variations in average

024t

"0 F)

U-tactor [BTU hr
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(a) Frame cavity fill
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(b) Low-e coating

values demonstrated the sensitivity of
each variable. The authors utilized all of
these techniques, and their findings
indicated that these techniques could
decrease the U-factors by a maximum of
0.03 BTU hr-1 ft-2 °F-1. This suggests
that it is possible to attain U-factors below
0.14 for fixed windows and 0.18 for
double-hung windows without significantly
altering the frames presently accessible in
the market.
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Figure 4. Fluctuations in the average thermal transmittance of standard
double-hung and fixed windows when subjected (Hart et al., 2019).

Table 4. Uncertainty analysis for all studied wall states (Fox et al., 2022)

Wall State

Final moving average calculated | U-value uncertainty =

Percentage uncertainty =

U-Value (W/m2K) (W/m2K) from calculated (%)
Masonry cavity 0.77 | 0.07 8.70%
wall with living
wall fagade
Masonry cavity 1.12 1 0.10 8.71%
wall without living
wall facade
The findings derived from the study 16%. As exemplified by Washington,
include: DC, the energy savings potential is
e o . 12% in mixed climates. Lastly, in
a) The utilization of thin-triple glazing as . .
. : environments with more prevalent
a substitute for conventional low- :
o . . cooling demands, such as Houston,
emissivity (Low-E) windows in : o
: . TX, the energy savings potential is
residential structures presents a )
. approximately 7%.
noteworthy opportunity for energy
conservation. Specifically, in regions b) Implementing a thin-glass triple-pane
with a predominant need for heating, design for window glazing presents a
such as Minneapolis, MN, the substantial potential for achieving

potential energy savings amount to
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energy efficiency in buildings.
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Abdul Mujeebu & Ashraf, (2020) Their
study comprehensively analyzed the
impact of location and deadband on the
energy effectiveness and economic
feasibility of nano fine silica aerogel (nano
gel) glass in a multistorey office block in
Saudi Arabia. The authors conducted
energy simulation using the Ecotect
(2011) software to accomplish the
research objective. Subsequently, a
comparative examination was undertaken
to evaluate the energy effectiveness of
nano gel glazing about double-glazed
windows in two distinct scenarios: (i) with
both well-insulated wall and roof, along
with double-glazed windows, and (ii) with
both well-insulated wall and roof, along
with nano gel glazing.

Shaik et al., (2022) presented an extensive
compilation of potential solutions and
technologies designed to improve

buildings' energy efficiency. To
accomplish the study's objective, Shaik et
al.,, (2022) investigated the impact of
various glass retrofits on the cost savings
associated with air conditioning in an office
building in a hot and arid region of India.
The authors analyzed the solar
transparency, diurnal

lighting factor, colour-making metrics, and
the potential cost savings related to
fourteen different glazing system retrofits.
It was determined that:

a) An optimal glazing system is
imperative to enhance the thermal
and visual comfort within building
interiors.

b) The analyzed retrofit glazing
systems possess a colour rendering
index exceeding 80, indicating
satisfactory lighting quality.

c) Glazing systems characterized by
low visible light transmission (VLT)
values exhibit considerable potential
and novelty in the context of thermal
enhancement.

The thermal effects of living wall systems
on existing structures were investigated by
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The investigation yielded the following
outcomes:

a) There is a strong correlation between
the potential for energy efficiency and
the efficiency of nano gel glazing,
which is consistent with cooling
temperatures during the

b) day (CDD) and outside dry bulb
temperatures (DBT).

c) The application of nano gel glazing
provides significant benefits in areas
with elevated dry bulb temperatures
(DBT) and cooling  daytime
temperatures (CDD), especially in
regions where cooling requirements
surpass heating requirements.

Fox et al., (2022). To evaluate the
difference in thermal transmission
between a pre-existing cavity wall

enhanced with an external layer of living
wall vegetation and a wall without such
vegetation, the authors installed two sets
of heat flux sensors to measure the
thermal conductivity of the two distinct wall
locations. The results presented in Table 4
demonstrate that the uncertainty in the
calculated U-value results for each wall
state, as determined by the final moving
average, did not surpass +0.10W/m2K.
The study yielded an average temperature
difference of 8.26 Kelvin.

Findings from the study by (Fox et al.,
2022) are:

a) Incorporating a living wall system
onto the exterior surface of an
uninsulated cavity masonry wall can
significantly mitigate heat losses by
approximately 31.4% and minimize
variations in heat flux throughout the
day.

b) Living wall systems present a
feasible approach to enhance the
thermal efficiency of preexisting
structures, concurrently  offering
supplementary advantages such as
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sound
and

heightened  biodiversity,
absorption capabilities,
diminished air pollution levels.

Double Skin Facades

In a study by Nabil & Mahri (2022), the
authors utilized an implicit finite difference
method to calculate the transmission loads
across walls and window glasses. This

computational  approach  considered
various  factors, including  building
orientation, wall insulation, and the

specific type of glazing material. The
meteorological station data furnished with
the ambient air temperatures for
determining the transmissivity, reflectivity,
and absorptivity values for single and
double glasses using the respective
properties of the glasses was obtained by
Nabil & Mahri (2022) for the study.

The authors identified the following points
as the conclusions derived from his study:

a) The augmentation of the glazing area
in the context of single glazing results
in the imposition of supplementary
heating and cooling loads.

b) When comparing single glazing to
double glazing, it is evident that the
latter offers a substantial decrease in

4m

incident
radiation

reflected
radiation

heating load for
orientations.

c) The choice of glazing type and its
surface area substantially influence
the thermal efficiency of buildings.

The study by Tao et al. (2021) investigated

the effectiveness of a double-skin facade

that relies on natural ventilation in
buildings. This was accomplished by
employing a numerical model validated
through experimental data. The primary
objective was to analyze the airflow
patterns within the naturally ventilated
double-skin facade (NVDSF) and the

buildings of all

associated room, considering the
combined effects of radiation and natural
convection. Figure b5a depicts the

geometric configuration and meshing of
the computational model used by Tao et
al. (2021). The model encompasses a
domain, as illustrated in Figure 5b,
comprising a Non-Ventilated Double Skin
Facade (NVDSF) and an adjoining room
with dimensions of 4 metres in length, 4
metres in width, and 3 metres in height.
The inlet of the natural ventilation and
daylighting system (NVDSF) is located at
the lower section of the inner facade. At
the same time, the outlet is positioned at
the upper section of the outer facade. The
dimensions of these openings may vary
depending on different scenarios.

(b)

ceiling

outlet

front wall
back wall

§J

transmitted
radiation

¢ e
inlet ¢ ~

ground

Figure 5. (a) Dimensions of the model in 3D view (b) Diagram of the
room (Tao, Zhang, Zhang, et al., 2021).

Tao et al. (2021) identified the following
from their study:

a) Implementing a naturally
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ventilated double skin facade
(NVDSF) holds significant promise
for energy conservation, as it
facilitates the circulation of natural
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indoor airflow without incurring any
operational expenses.

b) The ventilation rate of an NVDSF
is most significantly influenced by
the gap depth and vent sizes,

which present complex
implications. Insufficient
dimensions can dramatically

hinder the ventilation process, as
exemplified by more than 16% and
26% reductions for every 0.1-
metre decrease in gap depth and
vent height, respectively.
The effectiveness of prefabricated double-
skin facades (DSFs) in improving indoor
thermal comfort in office buildings in
Abuja, Nigeria, was investigated through
thermal testing using Autodesk Ecotect
analysis software by Reza & Suleiman
(2021). The study aimed to assess the
efficacy of prefabricated double-skin
fagcade (DSF) systems in improving the
indoor thermal comfort conditions of office
buildings in Abuja, Nigeria. To accomplish
this objective, the authors opted for two
structures  positioned  where their
elongated sides aligned along the North-
South Axis. In contrast, their shorter sides
were aligned along the East-West Axis.

The temperature of the building was
assessed using Autodesk Ecotect

Analysis 2011, both in its original state
without any form of double-skin facade
(DSF) and with different variations of DSF.
The authors concluded that:

a) The findings indicate that DSF
exhibits promise in enhancing the

thermal environment of
workplaces and mitigating energy
consumption.

b) Implementing double-skin facades
in office structures in Abuja,
Nigeria, has proven effective in
achieving comfortable indoor
conditions while mitigating solar
heat gain. This approach utilizes
natural ventilation as an alternative
to mechanical ventilation, thereby
addressing the limitations
associated with the latter.

c) Dynamic Simulation of Facades
(DSF) can rehabilitate existing
buildings to enhance their thermal
environment and energy
efficiency.

Italos et al. (2022) examined the energy
efficiency of pre-existing residential
apartments in Limassol, Cyprus, before
and following its energy retrofit. The retrofit
involved implementing a double skin
facade and integrating active solar
electricity systems within the building.
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Figure 6. The methodology followed by (Italos et al., 2022)
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The research process employed by Italos
et al. (2022) for the comprehensive energy
renovation of the building encompassed a
multi-stage and innovative methodology to
identify the potential for integrating new
systems within the pre-existing structure.
The methods employed to develop the
research are depicted in Figure 6. The
investigation commenced by assessing
the building's existing systems and
envelope to determine areas for
improvement and potential pathologies.
The scope of the study encompasses
several aspects, including examining the
current building envelope (evaluating its
condition, thermal transmittance, and
material properties) and assessing the
Heating, Ventilation, and Air Conditioning
(HVAC) system. The results from their
study include:

a) Incorporating sustainable strategies
and integrating active solar energy
systems into the design process can
substantially decrease energy
demand and enhance the energy

efficiency of new and existing
buildings.

b) The utilization of a double facade,
which  incorporates a building-
integrated photovoltaic system

(BIPV), glazing system, and extensive
vegetation, enables the synergistic
integration of the advantageous
features of each component. This
integration results in a substantial
decrease of 83.5% in the energy
consumption of the building.

c) The viability of the enterprise
assessed through a life cycle cost
(LCC) analysis revealed that a
reasonable integration of bioclimatic
design and active solar systems could
result in a feasible payback period.

Yoon et al. (2023) utilized

both experimental inquiries and simulation

analyses to propose a retrofitting strategy
that entailed the installation of an
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expanded double-skin exterior (DSF)
system. The system fulfils a dual role by
replacing the current exterior windows and
serving as a heat buffer for old-age
dwellings in South Korea. The energy
efficiency analysis was carried out using
the EnergyPlus simulation software, and
the simulation models were calibrated by
incorporating empirical data gathered
between October 1, 2019, and January 15,
2020. The authors employed the collected
empirical data to calibrate the simulation
model. Therefore, the study incorporates

various methodologies, including
experimental examination, analysis of
simulations, and calibration of the
simulation model using real-world

experimental data.

Calibration results were derived from the
simulation model using the hourly
measurement data obtained from the
study. The time intervals during which
electricity consumption data were
recorded spanned from November 4,
2019, to November 11, 2019, and from
December 1, 2019, to January 15, 2020.
These periods encompassed the actual
measurement data gathered between
October 1, 2019, and January 15, 2020, by
the authors. The results of their research
showed that:

a) The DSF system exhibits promising
capabilities in achieving a substantial
decrease in energy consumption, reaching
up to 44.1%. This outcome is made
possible by effectively harnessing the
electricity generated by photovoltaic (PV)
panels integrated within the DSF system.

b) The period of payback, as
calculated based on the energy price
offered by the energy supplier, was
estimated to be around 15 years. Even
with the prolonged duration for repayment,
the technology demonstrated substantial
promise in energy preservation and
alleviating CO2 emissions.
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Vertical Greenery System

Zhang et al. (2019) conducted a study
utilizing field measurements to investigate
the thermal properties of vertical green
walls (VGFs) and their impact on the
temperature in indoor and outdoor
environments within a subtropical urban
region during hot weather. The thermal
balance of the vegetation canopy was
determined by analyzing the foliage's net
transpiration and photosynthesis rates.
This analysis enabled the estimation of the
thermal effects caused by plant
physiological processes. The authors
conducted measurements of the operative
temperature (OT) and wet bulb globe
temperature (WBGT) to assess the overall
influence of the vegetative green facade
(VGF) on the thermal conditions both
indoors and outdoors.

Table 5 provides a comprehensive
overview of the instruments and sensors
the authors utilize in their field
measurements. Acknowledging that every
sensor underwent calibration procedures
before its utilization is imperative. The
pyranometers, pyrometers,
thermocouples, and heat-flow sensors
were connected to a data acquisition
system that systematically sampled all
sensors at regular one-minute intervals
and stored the gathered data on a nearby
server.

Figure 7 depicts the variations in the
external surface temperature (two) and
internal surface temperature (twi) of the
western walls in both experimental
chambers, alongside the corresponding
air temperature (ta) within the partitions.
The measurement results of the two test
rooms displayed similarity, as evidenced
by mean variations of 0.7 °C for the
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outside temperature, 0.7 °C for the inner
surface temperature, and 0.3 °C for the

ambient temperature. The deviations
mentioned above were considered
acceptable for the authors' on-site

measurements. Upon the conclusion of
the study, the following subsequent
findings were obtained:

a) Solar radiation is the primary
contributor to the thermal influx in
the vertical vegetation canopy,
exerting a dominant influence on
its energy equilibrium. Within the
vegetation canopy of the VGF
(Vertical Greening System), the
transpiration process facilitates the
consumption of over fifty per cent
of the solar energy absorbed,
thereby establishing transpiration
as a pivotal mechanism for cooling
purposes.

b) Approximately 30% and 20% of
the direct sunlight absorbed
undergoes dissipation through
longwave radiation exchange
between the canopy and the
surroundings and convective heat
transfer between the foliage and
the air.

c) The thermal effect ratio, which
compares net photosynthesis to
transpiration, is less than 5.5%.
This implies that neglecting the

thermal impact of net
photosynthesis in the thermal
balance computation for the

climbing plant could result in an
error of, at most, 2.9%. The
occurrence of such an error may
be deemed acceptable within the
framework of diverse engineering
applications.
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Measurement content

Sensor type

Accuracy

Vertical global radiation
Vertical infrared radiation
Surface/air temperature

Globe temperature HD 322
Wind velocity
Air temperature Hobo Pro V2

Aur relative humidity

Heat flux

Electricity consumption of the air
conditioner

CMP3 pyranometer
IRO2 pyranometer
0.2 mm T-type thermocouple

" Heat-flow sensor 7
Automatic electricity meter

| £5.0%

+5.0%

+0.1°C

=0.10C

= 0.5 m/s (0-1 m/s); =0.15 m/s (1-5
. m's)

+021°C

= 2.5% (10-90% RH)

+3%

T£09%

Table 5. Measurement tools and parameters (Zhang et al., 2019).
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Figure 7. Validation measurement results before integration of Vertical Greenery Facade
(Zhang et al., 2019)

In their recent study, Jovanovi¢ et al.
(2022) analyzed the utilization of natural
materials for insulation purposes in
building facades, as well as the impact of
ventilated green faces on the energy
efficiency of buildings. Jovanovi¢ et al.
(2022) provided a comprehensive
overview of ventilated green facades'
fundamental classifications and
components. The research employed a
literature review and analyzed case
studies to examine guidelines and best
practices for green-ventilated masks.

Evaluating a building system's energy
efficiency can encompass the analysis of
energy savings and consumption
throughout all stages of the facility's
construction and operation. The phases
encompass the manufacturing  of
fundamental and supplementary
construction materials, the establishment
of standardized features of the
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constructed entity, the transportation of
materials to the construction site, the
arrangement of material installation, the
enduring energy expenses for heating, air
conditioning, and ventilation, as well as the
energy consumption during the
refurbishment of the facility or the recycling
of materials from the chosen construction
system. The following are the conclusions
from (Jovanovic et al., 2022):

a) The implementation of a ventilated
facade system has the potential to
enhance the energy efficiency of a
building. This is primarily due to its
ability to decrease the utilization of
energy resources for heating and
ventilation purposes while
concurrently  optimizing  thermal

losses.

b) Using natural materials for insulation
in the building's facade can enhance

its energy efficiency.
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c) Dependence exclusively on
mechanical heating, cooling, and
ventilation systems can incur

significant expenses and result in
insufficiently  ventilated indoor
environments and fixed temperature
conditions, potentially compromising
human health.

Mohammad Shuhaimi et al. (2022)
employed quantitative research methods
to gather data and ascertain the overall
thermal transfer value (OTTV) across
multiple hypothetical case studies. Their
research aimed to determine the
comprehensive thermal performances and
overall Outdoor Thermal Transmittance
Values (OTTV) of various Vegetated
Green Roofs (VGS) varieties.

The calculation of the Linear Green Wall
yielded the most favourable thermal
performance effect in terms of VGS,
resulting in a more significant reduction in
OTTV in Malaysia's tropical climate and
geographical location. Moreover, the
orientation of the VGS also plays a vital
role in determining its effectiveness in
reducing the Overall Thermal Transfer
Value (OTTV), as different orientation
factors can impact the value of the shading
coefficient. The study's findings and
conclusions indicated that:

a) VGS has a significant influence on
the thermal performance of interior
buildings. Specifically, it reduces the
overall demand for cooling, which is
the primary contributor to energy
consumption in tropical climates.

b) The Linear Green Wall system is
considered the most effective method
of reducing heat transfer in the
tropical climate of Malaysia.

c) VGS offers many benefits for
individuals, economic growth, and
the environment.

The study by J. Li et al. (2021) focused on
improving indoor thermal comfort by
implementing different vertical greening
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patterns. To assess the indoor thermal
conditions, the authors utilized the Envi-
met model and analyzed meteorological
data for an entire year. The authors used
the PET isotherm to elucidate the spatial
distribution of thermal perception over the
year. The research collected
meteorological data at regular intervals of
one hour, including measurements of air
temperature, humidity level, wind speed,
and wind direction. The data was obtained
from the national  meteorological
monitoring  station in Chenzhou,
encompassing January to December
2018. The dataset was subjected to a
transformation process, generating 288
unique monthly average values. The
values were subsequently categorized into
12 groups according to  their
corresponding months. The  study
identified that:

a) Modular green walls exhibit the most
significant percentage of livable PET,
with linear green walls, facades
green walls, and reference walls
following in descending order.

b) The modular green wall pattern
exhibits the most significant
environmental advantages, boasting
a significantly high percentage
(73.42%) of livable PETs. These
PETs encompass a range of
conditions, including those deemed
"comfortable,” "slightly cold,” and
"slightly hot."

In research conducted by Zheng et al.
(2020), an experimental investigation was
carried out to assess the effectiveness of
vertical greenery systems as window
shading  mechanisms for  energy
conservation during the summer season.
The study utilized simplified movable
models of green window shading methods
and examined the shading performance
using three different plant species.

The authors affixed 12 heat flux sensors in
a configuration of 4 rows and three
columns on the surface of the inner
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window glass. The purpose of the
arrangement was to quantify the heat flux
transmitted across the glass surface. The
measurement of the coverage rate by
percentage (Cr) was conducted during the
growth of plants utilizing binary images. At
the end of the experiments, the authors
concluded that:

a) The incorporation of green shading
mitigated the effects of solar radiation
and the disparity in indoor-outdoor air
temperature on the consumption of
cooling energy.

b) The green shading decreased the
correlation coefficient (Cc) between
cooling energy consumption and
ambient solar radiation from 0.94 to
0.61. Similarly, the C c between
cooling energy consumption and
indoor outdoor air temperature
difference decreased from 0.92 to
0.79.

c) The shading performance of a west-
facing window was observed to be
most effective when exposed to
obligue solar incidence angles.

Passive Climate Control Principles

In a thorough examination of the efficacy
of passive cooling techniques for radiation
control in buildings, Chan et al. (2022)
conducted a comprehensive study of three
passive energy-efficient methods:
thermochromic bright windows, daytime
radiative coolers, and reflective paints
through a field experiment.

The cooling effect of materials was
investigated using three  distinct
methodologies: laboratory
experimentation conducted indoors, field
experimentation conducted outdoors, and
energy simulation conducted under
varying conditions. The experiments by

the authors involved measuring the
temperature differential between
developed and conventional materials

when exposed to solar lamps or natural
sunlight.

A

Figure 8. The study used the parametric variation process for a mid-rise commercial building
(Trepci et al., 2021)

The authors arrived at the following after
their investigation:

a) Passive cooling technologies,
including thermochromic bright
windows, daytime radiative coolers,
and reflective paints, demonstrated

their  efficacy in  effectively
regulating heat transfer within
buildings, thereby reducing
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electricity consumption associated
with air-conditioning systems.

b) Geographical climates significantly
influence the effectiveness of
passive cooling technologies and
are particularly recommended for
implementation in hot/mixed
environments where the need for
cooling is predominant.
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The authors utilized 18 contextual
variations, encompassing factors such as
height, distance, and plot orientation, as
illustrated in Figure 8. These variations
were applied to the six fundamental case
models. A total of 108 instances were
tested as a result of this. The authors have
arrived at the following conclusions:

a) The incorporation of a parametric
adjustment in the height, distance,
and orientation of the urban
environment  demonstrated a
significant reduction in the need for
cooling. The above decrease
resulted in a maximum reduction of
26% for total cooling demands and
24% for top cooling demands.

b) The most significant energy usage
reductions were observed in
residential and commercial
construction simulations when the
urban environment demonstrated
proximity and increased height,
improving shading effects between
buildings.

c) The achievement of energy savings
through the reduction of context
distance was observed to be
effective solely in cases where the
context height had already reached
a level classified as either "'medium"
or "high". The concept of context
height can be regarded as an
essential and fundamental passive

cooling strategy that efficiently
utilizes interbuilding shading
effects.

L. Li et al. (2021) conducted a study to
examine the utilisation of solar heating
technology in recently constructed
buildings in the Western Sichuan Plateau.
Based on the abovementioned findings, a
proposed transformation scheme has
been introduced to build cost-effective
passive solar heating structures that
necessitate minimal maintenance in the
specified region. To accomplish their
objective, L. Li et al.,, (2021) conducted
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direct measurements of the indoor thermal
conditions in  recently constructed
buildings located in Seda County. These
measurements aimed to evaluate the
degree of comfort the indoor thermal
environment offers. The study's authors
arranged the test points within the indoor
environment in a specific manner. The
elements above encompassed the south-
facing room situated on the initial floor, the
living room located on the first floor, the
main bedroom positioned on the second
floor, the south-facing room located on the
second floor, and the north-facing room
set on the second floor.

Furthermore, the DeST-h software was
utilized to simulate and analyze the
recently constructed buildings and those
employing passive solar heating. The
outdoor air temperature ranged from -22.9
to 6.7 degrees Celsius, with the minimum
recorded value occurring at 8:00 on
January 24th. The maximum value was
recorded at 15:00 hours on January 30th.
Based on the data collected regarding
indoor temperature, it is apparent

that three rooms experience a deficiency
in heating during the winter season. The
rooms above encompass the south room
on the first floor and the room on the first
floor within the northern section of the
building. The indoor temperature displays
fluctuations within the intervals of -0.4 to
2.7 degrees Celsius, 0.3 to 6.7 degrees
Celsius, and -2.8 to 2.6 degrees Celsius.

The observed maximum temperature
difference was 5.4 degrees Celsius. The
provision of heating in the living room and
main bedroom on the first floor was
facilitated by a rudimentary earth stove.
Figure 9 illustrates indoor temperature
fluctuations, ranging from 6.3 to 12.2 -C
and 4.6 to 13.5 -C. The maximum change
observed is 7.9 -C.

Trepci et al. (2021) conducted a
comprehensive assessment of the
constructed urban environment's influence
on buildings' energy efficiency in the face
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of extremely high temperatures. The
authors employed building energy
modelling, an extensive parametric
variation approach, and a statistical
analysis scheme to accomplish this
objective. This integrated methodology
was utilised to effectively quantify the
impact of inter-building shading on energy
performance.

The authors reached the following
conclusions from their study:

a) The solar building under
consideration exhibits enhanced
efficiency in collecting solar heat and
notably enhances indoor thermal
comfort without the need for
supplementary heat sources.

b) The average monthly solar energy
collection value during heating is
1050.83 W. The guaranteed rate of
solar heating is approximately 31%
and 26% when the essential room
temperature is 16 « C and 18 « C,
respectively.

The findings presented in their study, as
shown in Figure 11 for all climates,
demonstrated the influence of the passive
components of the building, specifically
thermal insulation, on achieving energy
self-sufficiency. The observed values

indicated a substantial impact in this
regard. The experimental values suggest
that the energy self-sufficiency of the
analyzed building has the potential to be
enhanced across all the examined
climates. The potential for improvement in
Agadir, Tangier, Fez, Ifrane, Marrakech,
and Errachidia has been observed at
percentages of 13.14%, 16.15%, 29%,
41.28%, 24.77%, and 36.02%,
respectively by the authors.

Chegari et al.,, (2020) examined the
influence of thermal insulation, as a
component of the passive design of a
typical Moroccan Rp1l building, on its
energy self-sufficiency across various
climatic conditions. The researchers
utilized the TRNSYS simulation studio to
create a comprehensive and targeted
plattorm for calculating this impact to
achieve this objective. The study focused
on a case study of a representative
Moroccan  building. The  platform
integrates a complete hybrid system that
utilizes two innovative and
environmentally friendly sources of
renewable energy (wind turbine and
photovoltaic energy) to meet the thermal
demands of the building. Figure 10 shows
the energy performance evaluation chart
used for the system.
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Figure 10. Energy performance evaluation chart of the
studied system (Chegari et al., 2020).
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Figure 11. The disparity in energy self-sufficiency rates
between the base case and the optimized case within the
selected urban areas (Chegari et al., 2020).

The authors proposed the inclusion of
numerical indicators in the Moroccan
building thermal code to assess the
influence of the passive components of a
building on its energy self-sufficiency to
promote public engagement in sustainable
building practices. The authors arrive at
the following conclusions:

a) Thermal insulation  substantially
affects the energy self-sufficiency of
buildings across all examined
climates, with particular significance
observed in Ifrane City, Morocco.

b) The level of energy self-sufficiency in
the climate experienced a significant
improvement of 41.28% compared to

the baseline scenario.

¢) The attainment of thermal comfort was
accomplished by mitigating energy

losses, resulting in a notable potential
for substantial savings.

In their study, Mushtaha et al., (2021)
utilised a simulation-based approach to
evaluate the impact of passive design
methods on the cooling demands of
buildings in a temperate climatic region.
The authors employed the Integrated
Environmental Solution-Virtual
Environment (IESve) software to assess
the efficacy of buildings, with a particular
emphasis on solar shading performance.
Furthermore, the study by Mushtaha et al.,
(2021) employed the Climate Consultant
Software to examine different aspects of
the local climate and identify the passive
techniques required to achieve optimal
thermal comfort in residential buildings.
The authors utilised the IESVE simulation
software to evaluate specific parameters'
impact on energy consumption.

Case/Average | Avg. | Basement . Ground | First Penthouse | Stairwell | Av. indoor !
Temperature (°C) . Qutdoor | Floor | Floor : | Spaces
. Case 1: Reference/Baseline | 30 (3195 13456 13530 3474 13352 13401
Difference (av.in-out) | 1195 1456 1530 1474 1352 £ 4.01
Case2:Natural Vent. 130 12705 3153 13304 $63284 13132 3112 |
Baseline case diff (2-1) 489 303 1206 o190 U220 U286
| Case3: Shading Devices 30 3083 3328 3357 3201 325 326
Baseline case diff (3-1) T ) 28 TA73 T8 TI00 U139
Case 4: i 30 i 26.77 30.94 [ 32.28 32.39 i 30.75 i 30.62
Shadyent: WWR=30% e S b -
Baseline case diff (4-1) | 5181363 1300 {335 127 1-3.39
Case 5: i 30 {245 2554 | 25.12 27.43 | 28.06 1 226.13
. Shad:ventsins +WWR=15% A | R
Baseline case diff (5-1) i 745 902 | -10.18 | -7.31 | -5.46 i -7.88

Table 6. Indoor and outdoor summer air temperature for
case study floors (Mushtaha et al., 2021).

A notable enhancement was noted in the
ground and first floors, exhibiting

temperature differences of -9.02 -C and -
10.18 -C, respectively. Moreover, the
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situation presented the highest degree of
proximity to achieving a state of comfort
within the residential areas. There was a
significant decrease in temperature of
approximately -7.88 °C in the living
spaces, resulting in an average air
temperature of 26.13 -C. Similarly, the
penthouse experienced a temperature
decrease of -7.31 °C, reaching an average
air temperature of 27.43 -C (refer to Table
6). At the end of the evaluation study by
Mushtaha et al., (2021), their findings and
conclusions include:

a) After analyzing various cases, it was
found that the integration of
ventilation, shading elements, and
insulation exhibited the highest level
of effectiveness, leading to a
substantial decrease in energy usage
by 59%. The building design in Case
5 implemented a range of strategies to
improve its thermal performance and
optimize energy efficiency. The
methods employed included utilizing
shading components, thermal
insulation, outdoor ventilation, and
small openings with a window-to-wall
ratio (WWR) of 15%.

b) Implementing  effective  passive
designs, such as using high heat
resistance materials in the walls, led to
a significant annual reduction of

23.2%.

This finding suggests that the integration
of such materials can enhance thermal
comfort.

CONCLUSION AND FURTHER WORKS

Upon obtaining raw data of the indoor
temperature of a selected curtain wall
high-rise  office, which was above
international comfort standards, the
authors carried out a comprehensive
review of five selected articles, each under
Shading Devices (SD), Phase Change
Materials (PCM), Vertical Greenery
Systems (VGS), Passive Climate Control
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Principle (PCCP) and Double Skin Glass
Facades (DSGFs) in other to suggest a
solution to mitigate the present discomfort
level in the curtain wall office as a result of
high temperatures. The authors found that
the current office temperature of the
studied building is above international
comfort  standards and requires
optimization. The study concludes that;

a) The review agreed with existing
literature on the capacity of the
outlined thermal performance
solutions based on their
advantages to optimize indoor
thermal performance.

Among the solutions reviewed,

shading devices have more

advantages in Abuja climatic
conditions.

c) Shading devices in the form of fins,
cantilevers and overhangs do not
require electrical energy, making it
a sustainable solution.

b)

d) Shading devices are more
economical than the other
solutions in the review.

e) Shading devices mitigate the sun

radiation while allowing adequate
illumination of the office interior
spaces.

f) Shading devices reduce interior
spaces' cooling needs in hot
climates.

Given its advantages, the authors believe
that incorporating shading devices into the
design of Abuja curtain wall offices will
optimize the thermal performance of the
indoor office environment, thereby making
the office comfortable for human
occupation. The study conducted a
rigorous evaluation of the raw data
obtained from the data loggers without
considering other glass factors that may
influence thermal performance. It is
proposed that additional research be
conducted to investigate the impact of
various factors on curtain walls in office
buildings in Abuja. The effects of different
types of glass, colors of glass, the
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thickness of glass, and the presence of
openable windows should be explored.
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ABSTRACT

The Means-End Chain (MEC) research model has progressively been adopted to
explore socio-cultural values, preferences, and choices in the built environment
since the early 2000s. Since sustainability entails innovating economic and
environmental solutions based on peoples' social concerns, MEC analysis results
can fill the context-based development gap. This study analyzed 537 MEC-
related materials from the Scopus database to identify the main themes, authors,
affiliations, and journal sources for effective following by new researchers in the
area concerned. The bibliometric analyses revealed the main themes in MEC
research for eliciting product perception, consumer values, utility preferences,
and other socio-cultural concerns in the built environment. Trends keywords in
the built environment included heritage tourism, rural development, hedonic
analysis, cultural influence, student stakeholder, sustainability, covid-19, office
buildings, and resident perception. The presence of only one author making the
top ten list shows limited sources in the built environment disciplines utilizing the
MEC research model. However, emerging journals in tourism, environment, and
housing were identified as potential sources for new scholars in the area. The
study also found trending keywords relating to the built environment, including
housing choice, tourism, sustainability, rural development, residents' satisfaction,
stakeholders' participation, and preferences in office buildings. Since using the
MEC model in the built environment is still experimental, this study recommends
combining emerging themes with other trending socio-economic concerns to
achieve innovative developmental outcomes.

Keywords: Bibliometrics, Emerging themes, Innovative potentials, Means-end chain,
Scientometrics, VOSviewer

service choice assists in attaining

_ _ preferred final positions (Lin, Jeng, & Yeh,
Means-End-Chain (MEC) is a research 2018; Zinas & Jusan, 2017). According to
model that describes how a product or Moghimi, Jusan, and Izadpanahi (2016),
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the MEC theory has become increasingly
popular in the built environment with
constantly evolving versatility as a
research domain to satisfy humans' ever-
changing physiological and psycho-social
needs. Nevertheless, the most crucial
impression of MEC in attaining personal
values is that end-users usually select
activities that yield favourable
consequences, thereby minimizing actions
with undesirable outcomes (Zinas &
Jusan, 2017).

Historically, Gutman (1982) pioneered the
MEC model, focusing on in-depth
gualitative analysis or laddering for
behavioural and end-state motives of end-
users (Chen, Wang, & Chen, 2018; C.-S.
Lin et al., 2018). The theory was further
developed and propagated by Reynolds
and Gutman (1988) through the practical
description of MEC interviews' conduct,
analysis and application, which has since
become a valuable and dynamic domain of
productive enquiry outcomes (Zinas &
Jusan, 2017). A product, which could be a
house, tourism site or even food, is usually
filtered through its Attributes (A), linked to
its utility Consequences (C), to satisfy the
personal Values (V) of the individual or
community (Moghimi et al, 2016;
Moghimi, Jusan, Izadpanahi, &
Mahdinejad, 2017). The ensuring A-C-V
structure, therefore, formulates a ladder

for MEC analysis in product-value
exploration.
At present, the MEC is becoming

widespread in practical disciplines in the
built environment, such as architecture,
landscaping, leisure and tourism, regional
planning, and urban design, among others
(Bapiri, Esfandiar, & Seyfi, 2021; C.-S. Lin
et al., 2018; Richter & Bokelmann, 2018).
The application of MEC in the built
environment mostly elicits human
perceptions concerning choice and
preferences in attaining service delivery
and product satisfaction (Aule, Majid, &
Jusan, 2022b, 2022a; Aule, Majid, Jusan,
& Ayoosu, 2022; Zinas & Jusan, 2017). It
is imperative to note that the adaptation
and application of the MEC model for
research in the built environment is still
emerging, with a dearth of literature
sources. According to Zinas (2013), the
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first attempt to adapt the MEC research
method in measuring design
appropriateness in the built environment
commenced with the works of Coolen and
Hoekstra (2001) on housing preference in
the Netherlands. Jusan (2007) then
utilized the model to measure housing
personalization potentials in Malaysia.
Similarly, Zinas and Jusan (2012a, 2012b)
applied the framework to evaluate interior
preference and choice of housing in
Nigeria.

Today, the theory has innovative
prospects of eliciting socio-cultural values
in the built environment in establishing
choices and preferences for participatory
development and space personalization at
the level of individual, family or community
(Aule, Jusan, Majid, & Ayoosu, 2021; Aule,
Majid, & Jusan, 2022b, 2022a; Aule, Majid,
Jusan, et al., 2022; Moghimi & Jusan,
2015; Moghimi et al., 2016, 2017; Wong &
Jusan, 2017; Zinas & Jusan, 2017).

This study explores the growing
application of the MEC research model to
measure preferences and choices in
housing and architecture, as well as other
promising disciplines in the Dbuilt
environment, such as planning,
landscaping, leisure and tourism, facility
management, waste management, among
other perceptive measurements on
science and engineering. For productive
research in the built environment with the
MEC model, young scholars may wish to
identify the main themes that emerged
over time, emerging issues that may hitch-
hike research interests, follow proficient
authors in the area, and the top journal
sources to publish their results. In this
scoping review, bibliometric information on
MEC publications was mined from the
Scopus database, screened, and utilized
for scientometric analysis in the form of co-
authorship,  co-citations, and  co-
occurrence, using the VOSviewer
software to simulate systematic mappings
and connections of themes, authors,
journals, and emerging keywords.
Relevant information was generated
across disciplines to guide young scholars
in making informed decisions on variables
for project titles in the built environment.
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The methods in this study involve a
description of decisions made in selecting
document sources for inclusion in the

1

Identification

study, data screening, justifying excluded
materials, selecting data analysis tools,
and choices for data presentation, as
shown in Figure 1.

Means-End Chain Review |

Scopus database, abstracts, titles,
keywords, citations

“Means-End Chain™ |

Wednesday, December 14, 2022, |

559 Materials [

|

22 Materials Excluded

537 Materials |

Database: This study utilized the Scopus
database as the primary material source
due to its broader coverage of relevant and
quality publications. Since its inception in
2004, the Scopus database has
increasingly become a top choice for
publications due to its comprehensive
nature, including research from a wide
variety of subjects (Abbas, Jusoh, Mas'od,
Alsharif, & Ali, 2022; Ghaleb, Alhajlah,
Abdullah, Kassem, & Al-Sharaf, 2022;
Oguntona, Aigbavboa, & Dywili, 2022;
Sahi et al., 2022). Another choice of the
Scopus database is its provision for mining

2,000 documents simultaneously for
scientometric data analysis  using
VOSviewer software

Data Identification: The data

identification, screening, and inclusion in
this study utilized the Systematic Review
approach based on the principles of
PRISMA - Preferred Reporting Items for
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Tabulations, Maps, Linkages, Trends

Figure 1: Systematic Data Identification, Screening, and Inclusion

Systematic Reviews and Meta-Analyses
(Page et al., 2021). According to the study,
the PRISMA principles include
"identifying" articles through keywords,
"screening" the sources to exclude
extraneous materials and deciding on the
materials to be "included" for further
evaluation (p.5). This study was limited to
the Scopus database in the materials
identification to check the complications of
analyzing data from varied sources using
the VOSviewer software in its current
edition.

The query string of "Means-end chain”
was inputted to produce materials
containing the keyword " Means-end" on
the one hand and "chain" on the other.
When the query string was inputted as the
keywords for data mining, a total of 559
documents initially resulted, leading to the
subsequent stage to screen and refine the
materials and sources.
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Data Screening: Data screening was
necessary to streamline the materials and
attain the standards for utilizing the
VOSviewer package. The search query on
Wednesday, December 14, 2022, was
further screened to streamline the data.
The sources were also restricted to
English materials, excluding those printed
in Chinese, Portuguese, Russian and
Spanish. Without other restrictions to
material sources, contexts and years, the
final results of 537 materials were realized
from the query search string:

TITLE-ABS-KEY ("means-end chain")

AND ( LIMIT-TO ( LANGUAGE,
"English" ) ) AND ( EXCLUDE (
LANGUAGE,” Chinese” ) OR

EXCLUDE (LANGUAGE," Portuguese"
) OR EXCLUDE ( LANGUAGE,
"Russian” ) OR EXCLUDE (
LANGUAGE," Spanish" ) ).

The Scopus database can support up to
2,000 materials to be exported
simultaneously to the VOSviewer software
(van Eck & Waltman, 2022), and the final
query results were deemed sufficient to
conduct the scientometric inquiries.

Data Inclusion: With the satisfactory
results of materials inclusion, the 537
materials were exported as CSV (comma-
separated values) files into Microsoft
Excel, along with their bibliographical and
reference contents. Other important
bibliometric information includes author
names and affiliations, journal type, and
rankings, most of which are available in
the Scopus database. The included
materials were finally exported and
downloaded as a single Microsoft Excel
file to the computer system and loaded in
the VOSviewer software for the
scientometric analysis.

Data Analysis Tool: The VOSviewer
computer program version 1.6.18.0 was
utilized for the bibliometric and
scientometric evaluations. VOSviewer is a
free computer software for scientometric
data analysis. Scientometrics involves an
objective and reliable review of the
analysis of material sources, converting
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gualitative information into quantitative
data by creating graphical relationships
(Oladinrin, Gomis, Jayantha, Obi, & Rana,
2021). According to the software
producers (van Eck & Waltman, 2022), the
VOSviewer is a software application for
building maps based on network data and
displaying and investigating these maps. It
creates maps based on network data and
visualizes and explores them to create
meaningful relationships. The computer
software creates distance-based network
maps where the distance among nodes
indicates closeness and connections
(Oraee, Hosseini, Papadonikolaki,
Palliyaguru, & Arashpour, 2017).

Data previously exported from the Scopus
database were inputted into the
VOSviewer software, units of analysis
selected, and results generated as map-
based co-authorship, co-occurrence, and
co-citation, among others. The results
established relevant information
concerning critical linkages to authors,
journals, and research topics, highlighting
novel areas for further productive
research.

The findings from this scientometric review
were analyzed based on the bibliometric
information obtained in the Scopus
database and the network maps
generated from the VOSviewer program.
Subsequently, the results were examined
regarding the document type, main
themes, authors, source titles, and
contextual affiliations before highlighting
the emerging trends in applying the MEC
theory for research.

Documents in MEC Research: No
limitation was not placed on the Source

Type, thereby mining materials from
journal articles, books, reviews, and
conferences, among others. The 537

included materials were mined and
exported as Microsoft Excel files to the
personal computer. By the search
preferences, more than 77% of mined
materials were journal publications, and
14% were conferences, making the
remaining nine percent produced as
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books, reviews, and notes, among traces
of sources. As presented in Figure 2, the
Subject Area produced about 26% of
materials in Business Management, 13%
in Social Sciences, 12% in Computer
Sciences, 11% in Agriculture, and the

remaining traces in economics,
engineering, psychology, and
environmental sciences, among other

Other (10.9%)
\

Decision Scienc... (2.7%)

Nursing (3.6%)

Psychology (4.8%)
Environmental S... (5.0%)
Engineering (5.3%)
Economics, Econ.

(5.5%)

Agricultural an... (10.5%

Vv

disciplines. The bibliometric document
analyses were done using the
bibliographic information mined in the
Scopus database. Most publications on
the MEC theory in social sciences confirm
its importance in humanities and social
sciences (Aule, Majid, Jusan, et al., 2022;
Azouz & Sameh, 2020).

~ Business, Manag... (26.3%)

Social Sciences... (13.4%)

Computer Scienc... (11.9%)

Figure 2: Distribution of MEC Documents Based on Subject Area

Without restriction in the Year of
Publication, the results show that applying
the MEC theory for research commenced
in the early 1980s. According to Zinas and
Jusan (2017), the MEC has been an ever-
evolving research model since its
introduction by Gutman (1982), inspired by

45
40
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25

Document

20
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5 l
o " l1':\.

the laddering studies by Yankelovich
(1981), based on the classification of
values by Rokeach (1968). MEC theory
reached a milestone of more than ten
publications at the turn of the new century,
reaching its peak in 2022 with 42
publications, as presented in Figure 3.

R RS
LI A AR
G N GIC I Pt

Figure 3: The Rising Profile of Research Using MEC Theory
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Central Themes in MEC Research: The in MEC studies, as presented in Figure 4,
search results in the Scopus database include  Product Perception (red),
identified four main clusters representing Consumer  Values (green),  Utility
the main themes in the MEC research Preferences (yellow), and Socio-cultural
application. The four themes that emerged Contexts (blue).
Consun{ér_..:.:,,,,,y‘_:‘ o
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Figure 4: Network Visualizations Showing Maln Themes in MEC Research

Comparatively, the themes align with occurrences and total links of the
findings by scholars that human values, keywords in the 537 documents and
preferences, and perceptions are the sources under examination.

principal concerns for MEC research (Lin

etal., 2018; Wang, Xie, Ali, Brem, & Wang, Prominent Authors in MEC Research
2022; Wong & Jusan, 2017). In a limited This section presents the top ten prolific
manner, the themes also depict the current and most cited authors utilizing the MEC
issue of Sustainable Development Goals theory for methodological investigations.
(SDGs) with its social, economic, and Knowledge of the top authors in the study
environmental pillars. area will spur research, encourage
Prominent items in the Product Perception collaboration and enhance effective
cluster (red) include product development, networking for interdisciplinary productivity
customer satisfaction, social networking, (Khudzari, Kurian, Tartakovsky, &
and cognitive structures, among others; Raghavan, 2018; Yu, Wang, Zhang, &
Consumer Values (green), on the other Zhang, 2018). New scholars in the subject
hand, involve laddering techniques, area will also have direction concerning
personal values, and tourist behaviour. the authors to follow, their articles, and
The prominent elements in the Utility their impact. Besides the authors' names,
Preferences (yellow) are food their respective number of articles, citation
preferences, human experiments, metrics, and disciplines were also
cognitive behaviour, and controlled study. captured alongside their most cited
Sphere of Socio-cultural Contexts (blue) publications and scientometric links,
includes human behaviour, local food, respectively, as shown in Table 1. Though
virtual reality, and consumer attitude, with the authors were ranked according to the
authors spread over the globe. New number of documents resulting in the
scholars entering the MEC methodological query string, their h-index impact,
area should note the themes carefully to representing the citation ratio per
make informed decisions on their document, was also computed. From the
contextual applications. The search results, Lin, C. F. is the most prolific
Scientometrics mapping of the themes publisher using the MEC model with 24
involves a systematic blend of the materials.
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Table 1: Bibliometric Analysis Showing Top-Ten Researchers Using MEC Model

S/ | Author Discipline Docs | Total | Total h- Sci- Most Cited Article
N in Pubs | Citatio | index | Link
Query n
1 | Lin, C.F. Business 24 32 277 9(7) 24 (Lin, 2002)
Administration
2 | Fu, C.S. Business 15 33 497 12 (5) 22 (Wu, Lee, Fu, & Wang,
Administration 2013)
3 | Barrena, Business 11 23 553 11 (6) 14 (Barrena & Séanchez,
R. Administration 2012)
4 | Sanche Business 11 75 2,626 | 29 (2) 13 (MGil, Gracia, &
z, M. Administration Sanchez, 2000)
5 | Arsil, P. Agricultural 10 28 194 8 (8) 37 (Arsil, Li, Bruwer, &
Technology Lyons, 2014)
6 | Grunert, | Communicatio 9 291 | 15,044 | 62 (1) 23 (Grunert, n.d.)
K.G. n
7 | Jusan, Built 8 16 111 7(9) 11 (Ghomeshi & Jusan,
M.B.M. Environment 2013)
8 | Lin, Y.L. Business 8 14 236 7 (10) 10 (Chu, Lin, Hsiung, &
Administration Liu, 2006)
9 | Okello, Agricultural 8 79 1,342 | 18(3) 31 (Narrod et al., 2009)
J.J. Technology
1 | Jung, Y. | Communicatio 7 39 1,061 | 15(4) 7 (Jung, Perez-mira, &
0 n Wiley-Patton, 2009)

In that order, other authors with more than
ten documents include Fu, C. S., Barrena,
R., Sanchez, M., and Arsil, P. Outside the
guery area, the bibliometric information of
the top-ten authors, as captured on the
Scopus database, indicates that most of
them published more than ten articles, with
Grunert's 291 standing out. Most of the top
authors in the area are in the field of

Business Administration, two each in
Communication and Agricultural
Technology, and one in the Built
Environment, respectively. The

distribution also confirms the unique
position of Marketing and business
administration as an essential discipline in
eliciting product values through its
concrete attributes and consequential
utility using the MEC theory (Fabbrizzi et
al., 2017; Jiang, Scott, & Ding, 2015).

Furthermore, the scientometric links were
extracted in the VOSviewer analysis of the
documents, sources, and citations. From
the option to create a map based on
bibliometric data, the document mined
from the Scopus database was loaded,
selecting the option "co-authorship of all
authors”. With a minimum of one
document in the search, the total links
generated from the co-authorship analysis
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show that Arsil and Okello have more than
30 link strengths across different contexts,
three other top-ten authors having more
than 20 links, with a majority having ten
linkages and above. The patterns could
also show that while authors in the same
or similar disciplines have stronger link
strengths, those outside their core
disciplines have fewer links.

Emerging Keywords in MEC Research:
Like the themes earlier identified above,
the emerging Keywords and trends were
also identified based on Product
Perception, Consumer Values, Ultility
Preferences, and Socio-cultural Contexts.
From the option to "create a map based on
bibliometric data", the CSV document file
extracted from the Scopus database was
selected and loaded; co-occurrence of all
keywords was further chosen from the
resulting VOSviewer window.

The links of visible emerging keywords
and trends with at least two mentions in
the 2020s included heritage tourism (24),
computer advice (19), collaborative
consumption (14), sustainability (9),
houses (8), veganism (7), destination
image (6), employee benefits (5), product
communication (5), and employee
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attraction (4), as shown on the yellow
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Figure 5: Co-Occurrence Overlay Visualisations Showing Trends on MEC Research

Other hidden trending keywords with two
keywords are the ethnic group (45), rural
area (23), marginalization (17), hedonic

analysis (16), cultural influence (16),
digital storage (14), student (13),
stakeholder (12), covid-19 (9), office

buildings (9), resident (9), gamification (6),
brand credibility (3), among others. Most of
the emerging keywords and research
trends are inclined toward business,
humanities and  social  sciences,
confirming the foundation of the MEC in
marketing and merchandise research
(Jiang et al., 2015; Zinas & Jusan, 2017).
In addition, the simulation of keywords in
the built environment, such as heritage
tourism, housing, sustainability, rural
development, residents, stakeholders, and
office buildings, among others, confirms
the increasing application of the MEC
research model in the subject area
(Abascal, 2019; Zinas & Jusan, 2017).

Emerging Journal Sources in MEC
Research: As research using the MEC
rapidly develops towards new and
promising grounds, the results are also
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being published in various emerging
journal sources across different contexts
and disciplines. The Scientometrics
mapping the emerging journal sources in
this study involves a systematic blend of
the bibliographic citations and total links of
the journal sources under review. In the
analysis of sources, "International Journal
of Research in Marketing (451)", "Food
Quality and Preference (364)", "British
Food Journal (197)", "Psychology and
Marketing (191)", and "Journal of Business
Research (171)" remain the preferred
journals for publication of research results
with MEC model.

However, some emerging journal sources
and linkages in publishing MEC research,
with at least two materials as shown on the
yellow timeline in Figure 6, are
"Sustainability (Switzerland) (44)",
"Journal of Internet Commerce (16)",
"Sage Open (15)", Healthcare
(Switzerland) (12)", "Journal of Services
Marketing (10)", "Technology in Society
(6)", "Journal of Heritage Tourism (4)",
"Mathematical Problems in Engineering
(2)", among others.
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Figure 6: Bibliographic Coupling Showing Emerging Journal Sources Using MEC Model

Other emerging passive sources not
visible in the mapping include "Telematics
and Informatics (23)", "Marketing
Intelligence and Planning (18)",
International Journal of Environmental
Research and Public Health (13)",
"Current Issues in Tourism (12)", "Journal
of Global fashion Mark (9)", "Tourism
Recreation Research (9)", "Journal of
Product and Brand Management (7)",
among others.

The MEC, an emerging research model in
new disciplines (Moghimi et al., 2016),
particularly has limited journal sources in
the built environment disciplines. Though,
some emerging sources publishing
articles with the MEC research model in
the built environment include multi-
disciplinary and trade journals such as
"Sustainability  (Switzerland)*  "Sage
Open", "Technology in Society", "Journal
of Heritage Tourism", “International
Journal of Environmental Research and
Public Health", "Current Issues in
Tourism”, and "Tourism Recreation
Research”. Furthermore, since the built
environment is a multi-disciplinary field

comprising research in tourism,
architecture, construction, landscaping
and planning, as well as sociology,
psychology, economics, anthropology,

history, philosophy, and other academic
and professional disciplines (Akinwande &
Hui, 2022; Aule, Majid, & Jusan, 2022b;
Philokyprou, Michael, Malaktou, &
Savvides, 2017; Ruonavaara, 2018); built
environment research may be published in
multi-disciplinary media from different
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backgrounds.

New scholars in the built environment
exploring people's choices, preferences,
and socio-cultural values, among other
end-user participatory perceptions, should
follow emerging journal sources and
trending issues for productive research
outcomes and timely publication of results.

The MEC research model, initially
developed to elicit end-user choices,
preferences and values concerning
product satisfaction, is finding innovative
applications in the built environment.
Using the MEC research model, this
bibliometric and scientometric review
mined and screened materials from the
Scopus database to produce systematic
connections concerning themes, trending
keywords, prolific authors, and critical
Journal sources.

Analysis of the 537 materials finally
included established systematic themes in
the MEC research over time. The analysis
also produced the most prolific authors in
the field, the continental contexts of its

application, and emerging keywords,
journal sources and countries. Most
importantly, the emerging multi-

disciplinary keywords were highlighted for
innovative research direction recognizing
trending issues, problems, and gaps by
younger researchers wishing to explore
choices, preferences, and socio-cultural
values in the built environment. There is a
need for young and seasoned scholars



GBES 2023

exploring end-users perceptions of choice,
preferences, and values in the built
environment to know the emerging trends
in MEC research, follow the publication of
top authors in the field, and note the
journal sources to publish their results.
This versatile theory is, therefore, crucial
in exploring intangible product
perceptions, especially in the tangible
disciplines of the built environment.
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ABSTRACT

Sustainability has become an increasingly important consideration in architecture,
with the need for sustainable practices and designs becoming more pressing due
to the negative impact of climate change. However, despite the importance of
sustainability, many architectural students are not adequately prepared to fully
incorporate sustainable practices into their building design projects. Thus, this
research seeks to explore building sustainability awareness among Kaduna state
university architectural students and their application of sustainability principles
in their building design projects. Questionnaire survey was carried out to collect
data from architectural students of the university. The level of awareness was
measured through questions on what sustainable building is and what sustainable
buildings can do. While the rate of application was developed around the
principles of building sustainability which are: energy usage, water usage,
occupants’ health, material usage and environmental impact. 169 filled
guestionnaires were collected and analysed. Results revealed that the higher
level students are familiar with the word “building sustainability” and in fact they
are well aware of what a sustainable building is and what it can do. With regards
to the students’ application of sustainable principles, students majorly adopts
natural ventilation and lighting in their building design as a means of energy
saving while ignoring the reduction of cooling load through materials used and
generation of renewable energy. For water and material usage majority of the
students hardly considered these two in their design. Whereas, students are
highly aware of the impact their building design has on occupants’ health and the
environment, as majority always and often considered occupants’ health and
environmental impacts in their design. Findings from this study will provide
insights into the importance of early integration of sustainability into architectural
education, to produce graduates who are well equipped to incorporate
sustainable practices into their future designs.

Keywords : Architectural students, Building sustainability, Sustainability awareness,
Sustainability principles.
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The need for sustainable buildings has
become increasingly urgent as the world
faces climate change and other
environmental challenges. Unfortunately,
studies (Obia and Obot, 2016; Alsaati et.
al.,, 2020) have revealed poor level of
sustainability awareness amongst
architects and architectural students in
developing countries including Nigeria.
Obia and Obot (2016) indicated that this
could be a major reason why
contemporary  Nigerian  architecture
seems to lack the ‘green’ touch, this they
considered a serious environmental and
sustainability problem. Mohamed and
Elias-Ozkan (2019) argued that there is
indeed a clear lack of teaching pedagogy
and instructive teaching tools for impacting
the knowledge and implementation of
sustainable architecture/building in
university architecture students. Mohamed
(2021) further emphasized on the fact that
there is a need to embrace new principles
to improve architectural undergraduate
education, which can be used to help the
integration of sustainability principles into
the design studio. In agreement, Shari and
Jaafar (2006) and Ozer, et. al. (2012) and
added that building sustainability
issues/practice/principles  should be
introduced to students earlier in order to
produce educated, skilled and
knowledgeable architects. It is thus
necessary to reveal the level of
awareness/knowledge of building
sustainability amongst university
architectural students and at the same
time discover their rate of application of
sustainable building principles in their
design projects.

The role of education in promoting
sustainability among architecture students
cannot be over emphasized as
architectural students are in a unique
position to contribute to the development
of sustainable buildings, as they are the
future professionals in the industry. Thus a
study by Saifuddin et al., (2019) found that
incorporating  sustainability into the
architecture curriculum could significantly
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increase  students' awareness and
knowledge of sustainable  design
principles. The study recommended that
sustainability should be integrated into all
architecture courses to ensure that
students develop a holistic understanding
of sustainable design. Another study by
Alshuwaikhat and Abubakar (2008) found
that there is a significant gap between the
knowledge and practice of sustainable
design among architecture students. The
study suggested that incorporating
sustainable design principles into the
curriculum and providing practical training
opportunities could bridge this gap.

As one of the prominent institutions
providing architectural education in
Nigeria, Kaduna State University (KASU)
has a responsibility to ensure that its
students receive appropriate training that
aligns with the evolving demands of the
design profession. It is thus imperative of
the university to prioritize delivering
relevant and up-to-date education to its
students in response to the changing
needs of the architectural field. Therefore,
it is crucial to ensure that the education
and training of upcoming professionals in
the field of architecture are appropriately
guided, encompassing comprehensive
processes that would inform sustainable
practices in the architectural profession. In
KASU  “Introduction to sustainable
architecture” as a course was introduced
into the vyear 4 curriculum at the
department of architecture, students are
taken through what sustainable
architecture entails, sustainable design
principles and other relevant topics.
Although this course is taken during the
second semester of the final vyear,
students’ final design projects still failed to
reflex their knowledge of building
sustainability. It is important to note here
that the course was introduced late into the
curriculum and students are not expected
to quickly integrate and apply what was
just learnt in the final project topic/design
that has been conceived a semester
earlier.
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With the growing rate of global interest on
sustainability awareness in the building
sector, students of architecture at all levels
are expected to be equipped with this
critical knowledge and awareness and as
such put this knowledge in use in their
building design projects. Thus, it is
expected that an architectural student at
the final level in the university display
some level of knowledge and awareness
on the issue of building sustainability. It is
therefore important to study the level of
awareness/knowledge of building
sustainability amongst university
architectural students and at the same
time reveal their rate of application of
sustainable building principles in their
design projects.

Thus, this research aims to study the level
of awareness/knowledge of building
sustainability and the application of
sustainable building principles amongst
architecture students of Kaduna state
university with the following objectives: 1.
To determine the level of
awareness/knowledge of building
sustainability possessed by architecture
students of Kaduna state university. 2. To
revealed the students’ application of
sustainable building principles in their
building design projects.

To fulfil the study’s objectives and to
answer the stated questions, a
guestionnaire survey was conducted to
obtain information from students on their

level of awareness on building
sustainability and their application of
sustainable principles in their design

projects. Questionnaire survey is popularly
used in awareness survey (Obia and Obot,
2016; Zaki et al., 2016; Malik et al., 2019;
Alsaati et al., 2020; Michael et al., 2020)
and it enables researchers cover an
extensive amount of information on a
variety of topics across a large number of
people in a limited amount of time. Online
guestionnaire was adopted using Google
forms.
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Architectural students from year two to
year four (200, 300 and 400 level) were
involved while year one students were
excluded. This is because at year one, an
architectural student is not yet fully
integrated into the department (they
majorly offer courses from sciences and
few core architectural courses). Students
were briefed on the purpose of the survey;
they were then taken through each
guestion in the survey and how to
appropriately answer them. All these were
done before the link to the questionnaire
was sent to each class whatsapp platform.
The questionnaire is divided into three

parts which are: Demographic
characteristics, level of
knowledge/awareness of sustainable

building, and application of sustainable
building principles.

The survey was carried out at the end of
the 2021/2022 academic section when all
level courses have been completed and all
design projects have been done and
submitted/presented. At this period
students are waiting to move to the next
academic level. At the end of the survey a
total of 169 responses were realized from
students of all three levels (200, 300 and
400 levels). The data from the survey
guestionnaire were analysed using SPSS
software  version 22 and excel
spreadsheet. Relevant statistical analysis
was carried out to fulfill the study’s
objectives. These analyses include
necessary descriptive analysis such as
frequency distributions and  cross-
tabulation.

The demographic characteristics of a
group of 169 respondents, spanning all
three levels of students, were examined by
investigating their information. Figure 1
illustrates the distribution across the
different student levels, while Table 2
presents the breakdown of their genders.
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Figure 1 Respondents’ academic Level/Year (N = 169)

Table 1 Students’ gender

Frequency Percentage (%)
Male 152 89.9
Female 17 10.1
Total 169 100

In Figure 1, the data reveals that out of the
total respondents, 84 (49.7%), 40 (23.7%),
and 45 (26.6%) belonged to the 200 level,
300 level, and 400 level, respectively. On
the other hand, Table 1 presents the
gender distribution, with males comprising
the larger proportion (89.9%) of the
sample. Additionally, Table 2 shows that
the majority of respondents (72.8%) first
encountered the term ‘'sustainable
building' during their ‘university years.'
This finding is reasonable considering
their field of study is architecture, and the
term likely emerged in some of their core
architecture courses.

Surprisingly, a noteworthy proportion

(19.5%) of respondents indicated that they
were unfamiliar with the term 'sustainable
building." Upon conducting a cross-
tabulation analysis (Table 3), it became
evident that all of these respondents
belonged to the second year (200 level) of
their studies. Out of a total of eighty-four
(84) 200 level students, thirty-three (33)
had never encountered the term
'sustainable building." This observation
can be rationalized by the fact that at this
stage (200 level), students are only
beginning to delve into architecture-
specific courses, and the concept of
'sustainable building' may not have been
introduced yet.
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Table 2 First time the term ‘sustainable building’ was heard (N = 169).

Frequency Percentage (%)
Never heard of it 33 195
Secondary school years 13 7.7
University years 123 72.8
Primary school years 0 0
At home 0 0
Total 169 100

Table 3 Cross tabulation of students’ level and their knowledge of sustainable building (N

= 169).

200 level 300 level 400 level
Never heard of it 33
Secondary school years 7
University years 44 38 41
Primary school years
At home
Total 84 40 45

The demographic data revealed that the
majority of respondents are acquainted
with the term 'sustainable building," but it
also highlighted a significant percentage of
second-year (200 level) students who
were unfamiliar with the concept. Among
those who were familiar with 'sustainable
building," their exposure to the term
predominantly occurred during their
university and secondary school years,
primarily through school lectures. This
emphasizes the importance of introducing
sustainability topics to architecture
students earlier in their academic journey,
as suggested by various authors (Shari
and Jaafar, 2006; Ozer et al., 2012;
Ashelo, 2014; Allu, 2016; Okon et al.,
2021).
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Respondents were asked to agree or
disagree to some statements explaining
what a sustainable building is and what a
sustainable building can do, and they were
asked to express their agreement or
disagreement using a scale of 1 to 3
(disagree; indifferent; agree). The
outcomes are shown in Figure 2. Notably,
a majority of the respondents (59.2%)
disagreed with the assertion that a
sustainable building is no different from
any other ordinary building. This
disagreement reflects an understanding of
the significant contributions sustainable
buildings make to the environment and
human life, such as reducing energy
consumption, enhancing indoor air quality,
and mitigating the risk of sick building
syndrome (Sartori and Hestnes, 2007).
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Figure 2 Respondents’ response to what a sustainable building is and what it does.

Additionally, a substantial majority of
respondents agreed with the following
statements: that sustainable buildings are
energy-efficient and have a positive
impact on occupants' health and the
environment. Moreover, most respondents
recognized that sustainable buildings lead
to improved indoor spaces (71.6%), offer
better ventilation and lighting (68.6%), and
contribute to water conservation (53.3%).
The findings presented in Figure 2 indicate
that the students possess a solid
understanding of the characteristics and
benefits of sustainable buildings. This
contrasts with the results obtained by
Alsaati et al. (2020) and Zaki et al. (2016),
whose studies revealed that while many
participants were familiar with the term
"sustainability,” their comprehension of its
concepts was limited, and only a few truly
grasped its implications.
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Figure 3 to Figure 5 display the frequency
at which sustainable building principles
are employed in the students' design
projects. Figure 3 specifically illustrates
the responses related to energy and water
usage. Concerning energy usage, a
significant  percentage of students
consistently integrate natural lighting and
natural ventilation into their building design
projects. This indicates that the students
tend to opt for the simplest and most cost-
effective approach to achieve energy
efficiency in buildings, primarily by
providing ample operable windows. It is
worth noting that this practice aligns with
the prevailing norm in Nigeria, where
buildings are commonly designed to
heavily rely on natural ventilation and
lighting due to the country's inadequate
electricity supply.
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Figure 3 Sustainable energy and water usage

For water usage, only a small percentage
of students consistently consider waste
water treatments (18.3%) and rainwater
harvesting (17.8%) as methods to
conserve and reuse water in their building
design projects. This finding is somewhat
surprising, given Nigeria's abundant
rainfall, which makes it relatively easy and
cost-effective to incorporate rainwater
collection from building roofs compared to
other surfaces. It appears that the students
have predominantly focused on the roof's
weather protection function rather than
recognizing its potential for water
conservation. Alternatively, it is possible
that the students may have limited
knowledge of water conservation, as
indicated in the results of Al-Sallal and
Alalouch (2018) and Taboada et al.
(2020). On the other hand, designing a
waste water treatment plant for each
design project might pose a challenging
task for the students. Moreover,
recommending such a facility for individual
buildings may not be a practical decision
when considering the associated costs.

Figure 4 presents the responses related to
material usage in building design and the
impact of building design on occupants'
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health. It is evident from Figure 4 that the
majority of students rarely prioritize the
use of sustainable building materials in
their design projects.

A small percentage of students
consistently consider using recycled
materials (12.4%) and locally sourced
materials (24.3%) in their building design
projects. This suggests that the students
may not fully comprehend the benefits and
cost implications  associated  with
incorporating recycled and locally sourced
sustainable building materials.
Encouraging students to utilize locally
sourced materials in their designs is
crucial. These materials are not only
readily available and easily accessible, but
they also offer cost-effectiveness and
sustainability. By promoting the use of
such materials, students can contribute to
environmentally friendly building practices
while creating more budget-friendly and
sustainable designs.
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The data in Figure 4 clearly indicates that
students are mindful of the potential
impact of their building designs on
occupants' health. A significant proportion
of students consistently take measures to
consider glare reduction (42.0%), thermal
comfort (54.4%), and noise pollution
(49.1%) in their building design projects.
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Figure 5 depicts the students' responses
regarding the impact of building design on
the environment. Similar to their
consideration for occupants’ health,
students demonstrate awareness of how
their designs can affect the environment.
A significant portion of students (45.0%)
consistently take into account the proper
siting and orientation of their building
designs. Additionally, 47.3% of students
always consider the appropriate site
selection criteria, 56.2% are consistently
conscious of properly zoning their
functional spaces, and 46.7% always
prioritize proper waste management
disposal from their building sites (Figure
5). These findings clearly indicate that the
students have the best interests of both
the building occupants and the
environment at heart.

This study utilized a questionnaire survey
conducted among 169 architecture
students at Kaduna State University. Its
objective was to examine the awareness
and knowledge of building sustainability
and the application of sustainable building
principles among these students. The
findings revealed that a majority of
students at lower levels had not heard of
the term "building sustainability.”

However, senior-level students
demonstrated familiarity with the concept,
and, in fact, possessed a good
understanding of what constitutes a
sustainable building and its potential
benefits. Regarding the application of
sustainable principles in their designs, the
results indicated that students were highly
conscious of the impact their building
designs could have on occupants' health
and the environment. Consequently, these
factors were given significant
consideration in their building design
projects. Natural ventilation and lighting

126

were frequently utilized by students to
minimize energy usage. On the other
hand, students rarely considered
incorporating alternative water sources to
promote efficient water usage in buildings,
and their attention to using
environmentally friendly building materials
was low. Sustainable water usage and
sustainable building material usage were
aspects that received limited attention in
their designs.

In conclusion, the students exhibited
awareness of sustainable building
concepts, particularly among the senior-
level students, who displayed a grasp of
sustainable building features, importance,
and principles. However, despite this
awareness, certain sustainable principles
were not adequately integrated into their
building design projects. Given that this
research was limited to architecture
students from a single institution, it is
recommended that more comprehensive
studies be conducted to assess building
sustainability awareness among
architectural students across universities
in Nigeria.

The authors acknowledge the
contributions of all architectural students
of Kaduna state university.
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ABSTRACT

Regional architecture is characterized by its rich historical and cultural heritage,
and decorative art serves as an embodiment of the local spirit, a unique cultural
memory, and a symbol of development. Among the diverse architectural styles,
the Manchurian window stands out as a distinctive lattice window in Lingnan
architecture, representing the fusion of Chinese and Western cultures. As a
prominent symbol of modern Lingnan culture, the origin and development of the
Manchu window have been influenced by various factors.

This paper adopts a case study approach to explore the historical evolution of
Manchurian window. It examines how these windows have undergone changes
since the establishment of the People's Republic of China in 1949, particularly
focusing on their reuse in traditional settings and their integration into
contemporary architectural designs. Additionally, it investigates their
incorporation into multidisciplinary innovative designs. The study reveals that the
Manchu windows have been integrated with multidisciplinary innovative designs,
leading to a fusion of various disciplines. The author hopes that this research will
fill the gaps in the study of Manchurian window and provide new insights into the
modern application of traditional Chinese architectural decorative art.

Keywords : Manchurian window, Chinese Lingnan Architecture, modern use

Lingnan customs and culture, forming a
distinctive architectural decorative art. The
historical evolution and revitalization of
Manchu-style windows can be attributed to
three significant factors: Firstly, the
traditional craftsmanship of Manchu-style
windows has been lost over time, making
research on them crucial for the
inheritance and development of Lingnan
cultural heritage(Mai, 2020). Secondly,

In the traditional architecture of the
Lingnan region in China, architects often
employ a unique form of colorful glass
windows known locally as "Manchurian
window." These windows boast vibrant
colors and diverse patterns, and they
originated in the mid-18th century as a
fusion of Western glass art with local
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since the establishment of the People's
Republic of China in 1949, with the
accompanying social changes in China,
Manchurian windows have undergone a
series of transitions, from decline to reuse
and revitalization. Currently, they are
widely regarded as a traditional cultural
element of the Lingnan region, frequently
utilized in the construction of Lingnan-style
buildings and local cultural promotional
signage. Studying the history of Manchu-
style windows enables us to analyze the
societal focus and direction on traditional
architectural decorative art during different
periods, thereby identifying patterns of
evolution. Lastly, Manchurian windows
represent a unigue type of fenestration
that encapsulates the ideological
development and transformation of the
people in the Lingnan region.Researching
them can provide insights into the
aesthetic tastes of various eras, the
psychological state of the constructors, their
value orientation, religious beliefs, and more

(Gong, 2023) .

Manchurian windows, a distinctive form of
fenestration in the traditional architecture
of the Lingnan region in China, have a
predominant distribution centered around
Guangzhou, with presence in other areas
such as Foshan, Dongguan, and Macau.
These windows are characterized by a rich
color palette, including hues of red, yellow,
blue, green, purple, and gold. Notably, the
use of overlaid colored glass etching and
mortise-and-tenon joints represents a
significant feature of Manchu-style

windows(Liu,2022).In terms of

appearance, they can be classified into
two types: elongated and square-shaped
openings. In the composition of Manchu-
style windows, the concepts of " hua xin "
(central theme pattern)and "background"
from traditional Chinese painting are
borrowed, incorporating the notion of " hua
Xin " (central theme pattern). Typically,
these central theme patterns feature
traditional subjects such as ancient
artifacts, Lingnan fruits, calligraphy works,
flowers, and plants, all adorned with
intricate and diverse decorative patterns(
Li & Dai, 2018).
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In this paper, the author aims to provide a
succinct explanation of the definition and
origin of Manchurian windows.
Subsequently, an overview of expert
opinions and research from different fields
related to Manchurian windows will be
presented. Drawing from a
multidisciplinary approach encompassing
history, sociology, aesthetics, and more,
the paper will address the process of
modernization, evolution, and
revitalization of Manchu-style windows. By
doing so, it seeks to bridge existing
research gaps and provide a
comprehensive theoretical basis for the
development and study of traditional
Lingnan architectural decorative art.

This research endeavors to answer two
key questions: firstly, the origin of Manchu-
style windows, and secondly, how
contemporary designers can revitalize and
modernize them. By exploring these
aspects, the paper aspires to shed light on
the cultural significance and contemporary
relevance of Manchu-style windows in the
context of Lingnan's architectural heritage.

Currently, research on Manchu-style
windows has primarily focused on their
artistic and cultural aspects. A large
number of scholars can clearly outline the
historical background, conceptual

analysis, artistic characteristics (Jiang

B,2011 Wu L,2014) . They systematically

expounds on how Manchurian windows
acquired unique artistic characteristics
influenced by diverse cultures. From the
perspective of window design, Zhu
analyzes the ways in which Manchurian

windows blend different cultural
elements(Zhu,2019). In terms  of
craftsmanship and application, Yan
introduces the classification and

composition of Manchu-style windows and
elaborates on the etching process used in
their production, providing a theoretical
foundation for their construction(Yan
,2021).Zhang examines the colored glass
in Yu Yin Shan Fang's Manchurian window
and the stained glass in the Cathedral of
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the Sacred Heart, analyzing their
respective forms and meanings from
different perspectives, including
craftsmanship, narrative logic, and spatial

logic (Zhang,2018).

Moving towards contemporary
applications,One noteworthy
representative case study of "old things for
new use" is Zeng'spaper "Mo
Bozhi(Representative of Lingnan
Architects) and Garden Restaurants,”
which introduces the origin and application
of Manchurian windows in the design of
Beiyuan Restaurant and Panxi
Restaurant, both masterpieces of Lingnan

architecture by Mo Bozhi (Zeng ,2009) .

Although some research explores the
incorporation of Manchu-style windows
into modern design elements, such as kite
design and furniture design, they lack in-
depth analysis of the modernization
process and theoretical basis for Manchu-
style windows(Wang,2023,Wang2019).

In reviewing the literature on Manchurian
window, it becomes evident that there is a
rich body of research on their artistry,
craftsmanship, and cultural connotations,
but a dearth of studies on their reuse,
revitalization, and modernization
processes. Considering the specific
historical context of China, this paper aims
to bridge this research gap by focusing on
the influence, development, and
revitalization of Manchurian window in the
post-1949 era, thereby enriching the
existing scholarship on this topic.

Origin Analysis

Currently, there are two different views
regarding the origin of Manchu-style
windows. The majority of scholars believe
that Manchu windows originated from a
window type commonly used by the
Manchu people in Northeast China.
According to records in " A Brief History of
the Manchus in Guangzhou " in the year
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1756, the imperial court dispatched 1,500
Bannermen soldiers of the Manchu Eight
Banners to garrison Guangzhou(zeng,
2012). In order to ensure the purity of their
bloodlines and the loyalty of the soldiers,
the Manchu garrison in Guangdong
retained their traditional customs. They
lived in an environment that preserved
Manchu traditions and were strictly
controlled by the ruling class. From an
ethnic perspective, the Manchu people
demonstrated a sense of superiority at that
time. The characteristic design of window
panels in Manchu architecture features
large open areas, accommodating the
need for better lighting prevalent in the
northern regions (Figure 1).

Local wealthy merchants, influenced by a
desire for recognition, began to imitate this
architectural form as a symbol of higher
status. They improved upon traditional
Manchu windows, incorporating imported
Western colored glass and optimizing the
design to suit the Lingnan climate (Figure
2). Gradually, Manchu-style windows
became a distinctive regional symbol in
the Lingnan area.

Figure 1: Image illustrating the
characteristic design of window panels in
Manchu architecture with large open areas
for better lighting .
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Figure 2: Image depicting the
transformation and  optimization of
traditional Manchu windows, incorporating
imported Western colored glass and
suiting the Lingnan climate.

Alternative View on the Origin of
Manchurian ~ Window: A  Historical
Exploration from the Perspective of Glass
Development

Another perspective on the origin of
Manchurian windows comes from the
historical development of glass in China.
Scholars point out that the history of
glassmaking in China can be traced back
to pre-Qin times, primarily used for crafting
utensils, with very Ilimited use in
architecture for flat glass. In the 35th year
of the Kangxi reign, a glass factory was
established within the Forbidden City,
producing glassware for imperial use and
optical glass, but there was no production
of flat glass. It was during the Yongzheng
reign that flat glass began to be used in the
Forbidden City(Shui ,2020). However, a
significant portion of colored flat glass was
still imported from overseas due to the
limitations of technology and the difficulty
in preserving large materials during long-
distance transportation. Therefore, the
early Forbidden City could only use small
pieces of glass to decorate window
openings or assemble small pieces into
larger glass windows.

During the development of colored flat
glass, these imported goods mainly relied
on European tribute, and considering the
characteristics of Qing Dynasty's trading
ports, the majority of these colored glasses
were acquired through Guangzhou
Customs and then entered the imperial
court. Thus, it is inferred that the term
"Manchu-style windows" in Guangzhou
should actually be called "Man-Zhou
windows," These windows include glass
inlays in both the central theme pattern
and the surrounding small grid pattern.
They are formed by a combination of
colored glass and mortise-and-tenon
structures (Figure 3).
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Figure 3: Image illustrating the concept of
Manchurian window featuring glass inlays
in both the central theme pattern and the
surrounding small grid pattern, formed by
a combination of colored glass and
mortise-and-tenon structures

Development Analysis

The origin of Manchurian windows dates
back to the mid-18th century when colored
glass was first imported from the West.
Guangzhou, being an important foreign
trade port for the Qing government, had
early exposure to colored glass, but it
heavily relied on European imports. Later,
with the suggestion of missionaries, a
glass factory was established in
Guangzhou, leading to the shift from
complete reliance on European imports to
local production of colored glass.

As the etched glass processing technique
and pattern design continued to develop
and improve, the themes of Manchu-style
windows evolved to align more with
traditional Chinese aesthetics,
incorporating auspicious Chinese motifs.
With technological advancements,
different intensities of etching and
corrosive treatments were applied to
various themed images, resulting in a
richer range of colors and presenting

patterns with shallow relief effects,
reminiscent of Chinese painting
techniqgues in etched colored glass.

However, due to the expensive cost of
materials, etched glass paintings became
a symbol of nobility and power, and
Manchu-style  windows became a
representative architectural decorative
style in the residences of officials, gentry,
and merchants.
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Alongside the industrial development in
the Lingnan region, the establishment of
new glass factories led to a peak in the
colored glass industry in Guangzhou
during the Republican era. For example,
the Chengye Glass Mirror Company had
six or seven branches and employed
hundreds of people during its heyday.
However, in 1919, Dr. Sun Yat-sen
proposed and advocated for the
establishment of Guangzhou as a "modern
residential city" based on Western urban
planning ideas in his "Strategy for Building
the Nation." This influenced the direction
of Manchurian windows in the Lingnan
region, gradually shifting the focus from
"ornamentation” to "practicality” in their
design and application. During this period,
a significant number of window styles
began to omit the "Huaxin" portion, opting
for large areas of solid colored glass
blocks instead. This change led to the
gradual disappearance of the traditional
Manchurian windows' etching techniques
from the public eye. In the early years of
the People's Republic of China, due to
social upheavals and disruptions, the
development of Manchu-style windows
almost came to a standstill.

The leading figure in bringing Manchurian
windows into modern architecture was the
renowned architect, Mr. Mo Bozhi, in the
Lingnan region. Despite the tumultuous
social conditions of the time, he
persistently advocated for the "re-use" and
"transplantation” of ancient architectural
components, breaking new ground and
playing a crucial role in the continuation
and development of Manchu-style
windows.f colored glass and mortise-and-
tenon structures .

In the 1950s, China followed the Soviet
Union's idea of "national form, socialist
content,” emphasizing the ethnic
characteristics of architecture. However,
by 1953, the first "Five-Year Plan" in China
introduced the policy of “increasing
production, practicing frugality,”
advocating for simplicity, authenticity, and
easy maintenance in architectural design.
Mr. Mo Bozhi's first design incorporating
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Manchu-style windows into modern
architecture was the North Garden
Restaurant, completed in 1957.

The North Garden Restaurant in
Guangzhou was a garden-style restaurant
design project, and the entire decorative
aspect of the design adhered to the
concept of reusing old materials. The
Manchu-style windows used in the project
were collected from abandoned rural
areas, where they were going to be used
as firewood. The approach taken by Mo
Bozhi and his team of "using the old to
create something new" was not only an
innovative architectural design but also an
act of cultural heritage preservation.
Considering that the original form of the
Manchu-style windows had been largely
destroyed, the design team decided to
bring them back to Guangzhou and
recombine them with old wooden grilles,
making them a distinctive "luxury
decoration” material for the North Garden
Restaurant. The application of Manchurian
windows in the North Garden Restaurant
was an architectural intervention that
seamlessly integrated the windows with
the building. Mo Bozhi classified and
recombined the patterns and colors of the
Manchu-style windows, creating large-
scale, block-pattern combinations. This

design not only showcased local
characteristics but also met the
contemporary trend of architectural

decorum in being frugal. Most importantly,
it paved the way for the incorporation of
into

Manchu-style  windows modern

designs (Figures 4).

Figures 4: The application of Manchurian
windows in modern garden architecture

From 1959 to 1960, Mr. Mo Bozhi's design
for Guangzhou Panxi Restaurant placed a
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greater emphasis on the artistic quality of
"old" Manchurian windows. He extensively
collected Manchurian window from the
grand residences of Xiguan (the old urban
area of Guangzhou), resulting in a richer
variety of patterns and exceptional artistic
craftsmanship. These windows can be
regarded as representative examples of
the artistic effects achieved with
Manchurian windows. The combination of
Manchurian window with traditional
wooden carved doors and windows
became more mature during this period.
The integration primarily focused on
extracting the "heart" of the Manchurian
window and combining it with traditional
woodcarving techniques, which
highlighted the delicate and transparent
characteristics of the Manchurian windows
while  also introducing  innovative
forms(Fu,2016).

Starting from the 1970s, an increasing
number of modern buildings began using
Manchurian windows as spatial decorative
art. Such architectural spaces were mainly
concentrated in Cantonese teahouses and
restaurants. The unique artistic form of
Manchurian windows complemented the
teahouse culture of Lingnan (the southern
region of China). Additionally, Mr. Mo's
extensive use of Manchurian window
elements in  modern garden-style
restaurant designs provided inspiration for
other designers. As a result, Manchurian
windows were widely selected for screens,
partitions, and window panels in the
design of numerous teahouses and
Cantonese restaurants, thereby
highlighting the distinctiveness of Lingnan
culture. However, at this stage,
Manchurian  windows retained their
original concept but underwent
modernization in their patterns. Geometric
combinations became more diverse, and
they integrated the ideas of modern
designers. Furthermore, the
craftsmanship evolved from the traditional
etching technique to glass carving and
modern glass embossing
techniques(Figures5).
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Figures 5: The application of Manchurian
windows in modern garden architecture

Innovation of Manchurian Window

The innovation of Manchurian windows is
rooted in traditional culture and
incorporates creativity and new design
elements. The allure of culture lies in its
diversity, embodying historical and
traditional significance, and possessing a
unique identity akin to a distinctive mark.
By drawing from its historical and
traditional meaning and recombining and
innovatively transforming it, new visual
effects can be achieved. Manchurian
windows, as symbols of specific historical
and socio-cultural expressions, undergo
transformations in form throughout the
process of transitioning from tradition to
modern innovation (Wang,2019). Through
research and investigation, the modern
design of Manchurian windows is primarily
achieved through continuity of cultural
context, stylistic innovations, and cross-
disciplinary  integration to achieve
innovation. The richness of cultural
heritage and its ability to inspire creativity
contribute to the ongoing evolution and
revitalization of Manchurian windows,
resulting in their dynamic and enduring
presence in modern architectural design.

Cultural Continuity

Cultural continuity is a connected and
meaningful development relationship that
spans the past and the future. The
formation and development of Manchurian
windows have been shaped by the
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historical and social accumulations,
showecasing the profound cultural heritage
of the Lingnan region through its unique
colors and patterns (Wang, 2021). In
modern spaces, the most prevalent
application of Manchurian windows can be
found in Guangzhou's historic district,
Yongging Lane. Yongging Lane, located
on Enning Road in Guangzhou's Liwan
District, is a culturally rich area known for
its historical Western-style houses, which
were primarily residences of prominent
families, officials, and wealthy merchants,
extensively decorated with Manchurian
windows. However, with rapid urban
expansion, the number of preserved
Manchurian windows has dramatically
declined, and as private properties, they
face challenges in effective preservation,
leading to the gradual disappearance of
this rare local cultural heritage. In order to
inherit traditional culture and revitalize the
old city of Xiguan, Enning Road fully
explores and continues its local cultural
heritage, with Manchurian windows as a
vital component of its revitalization efforts.

Currently, Yongqing Lane is a popular
commercial area and a cultural and leisure
destination for young people. In the
commercial space designs  within
Yongging Lane, the integration of
Manchurian window elements is more
prevalent with popular dining brands
targeted at young audiences. For
example, fast-food chains such as KFC
and McDonald's incorporate Manchurian
window patterns into their sticker designs,
effectively and simply expressing cultural
continuity while integrating Manchurian
windows with their own brand identities,
achieving cultural output and fusion.
Similarly, the popular tea shop "HeyTea"
in Yongqging Lane spontaneously selects
Manchurian windows as its thematic
element, creating promotional graphics
and simplified, streamlined Manchurian
window decorations that exude a sense of
modernity (Figures 6).
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Figures 6: Use Manchurian window

elements to make McDonald’s window
clusters

Through such ef