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ABTRACT

Allocation of space in the development of new city areas for the needs of socio-economic activities contributes to the complexity of land use and
environmental degradation. This study aims to: (1) Analyze the effect of space utilization allocation, activity systems, and population mobility on
the increase in energy demand for the new city of Moncongloe-Pattalasang; (2) Analyze the direct and indirect effects of activity systems, changes in
land use, allocation of space use, on the need for renewable energy, and improving the environmental quality of new city areas; and (3) Formulate a
model of space utilization based on renewable energy and the sustainability of new city development. This study uses a qualitative and quantitative
approach. Data obtained through observation, surveys, in-depth interviews, and documentation. The results of the study show that the allocation
of space utilization coupled with the use of renewable energy contributes to improving the environmental quality of the new city of Moncongloe-
Pattalassang. The allocation of space utilization, activity systems, and population mobility explains that 97.61% of the energy needs of the new city
of Moncongloe-Pattalassang. Furthermore, the influence of the total activity system, changes in land use, and allocation of space use on renewable
energy needs contributed 60.58% and the direct influence of renewable energy demand on improving the environmental quality of the new city of
Moncongloe-Pattalassang was 67.73%. This study recommends the use of renewable energy to support social activity functions towards improving
environmental quality and the sustainability of the development of the new city area Moncongloe-Pattalassang.

Keywords: Spatial Utilization, Environmental Quality, New City Areas, Sustainable Development
JEL Classifications: Q47, Q2, Q01

1. INTRODUCTION

The development of new cities developed in Indonesia is
identified as having an impact on changes in land use, spatial use
allocation, and infrastructure systems towards spatial integration
of metropolitan cities (Surya et al., 2021; Alhazzani et al., 2021;
Suryaetal., 2022). The increase in population and changes in land

use are closely related to the conversion of productive agricultural
land and its influence on the spatial dynamics of metropolitan
cities (Surya et al., 2021). Thus, the allocation of new city space
utilization has an impact on increasing infrastructure needs
and energy needs (Atharinafi and Wijaya, 2021). Furthermore,
the orientation of the development of new cities coupled with
the utilization of renewable energy will be towards restoring
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environmental quality and ecosystem balance towards the
sustainability of metropolitan urban development (Surya et al.,
2020). This means that the development of new cities is aimed at
providing convenience in services and meeting energy needs in a
sustainable manner (Surya et al., 2020; Lu et al., 2022).

The development of new city within the Mamminasata
Metropolitan urban system was developed to support the
fulfillment of infrastructure needs, socio-economic facilities, as
well as housing and settlements (Teston et al., 2022; Surya et al.,
2023). This means that new city are created to meet the needs of
service facilities, management of development, and improvement
of environmental quality in the direction of increasing the economic
productivity of the community (Wang et al., 2020; Majeed et
al., 2022). Furthermore, accuracy in allocating spatial use will
ensure ecosystem stability and sustainable urban development
(Wu et al., 2022; Kalfas et al., 2023). In order to support these
efforts, four main principles need to be implemented as a unified
system in the development of a new city, namely: (1) infrastructure
network system improvement; (2) fulfillment of socio-economic
facility services; (3) ease of mobility and movement of goods
and services; and (4) increasing the productivity of community
economic enterprises. These four things will be achieved if they
are developed towards a balanced development by taking into
account environmental, economic and social sustainability (Surya
2021; Bao and He, 2022; Tejada-Gutiérrez et al., 2023).

The construction of the new city Moncongloe-Pattalassang within
the Mamminasata Metropolitan urban system was carried out to
meet the demand for services due to an increase in population
which tends to increase from time to time. The land used for
the development of the new city covers an area of 3,825 ha.
Furthermore, activities are developed, including: (a) housing
and settlements utilizing an area of 4,145 ha, (b) a road network
utilizing an area of 75 ha, (c) socio-economic facilities utilizing
an area of 450 ha, (d) environmental parks and open land green
utilizes an area of 112 ha, and (e) the availability of development
areas utilizes an area of 1,284 ha. The concentration of socio-
economic activities in big cities has an impact on the complexity
of spatial use and the ineffectiveness of urban land use (Surya
et al., 2020; Kisiata and Racka, 2021; Abdulla and Ibrahim,
2023; Li and Zhao, 2023). Thus, the development of the new city
of Moncongloe-Pattalassang will require support for the use of
renewable energy that is integrated with the provision of facilities
and infrastructure and other activities. Development activities will
require support for the use of renewable energy towards improving
environmental quality (Hanif et al., 2022; Gyimah et al., 2023;
Yang et al., 2023).

Studies that support this research include: (1) Research conducted
by Warrington and Layton (2023), stated that the use of renewable
energy will ensure the achievement of ecosystem stability and
reduction of emission gas pollution towards the sustainability
of urban development; (2) Study Ortega-Gil et al. (2021),
found that the use of renewable energy in urban development
will prevent environmental degradation, restore cost efficiency,
and overcome global environmental problems; and (3) Studies
conducted by Lovering et al. (2022), found that the utilization of

Page 6 of 21 - Integrity Submission

Submission ID trn:oid:::1:2998080574

renewable energy with a decarbonization scenario coupled with
the replacement of fossil fuels with environmentally friendly
fuels (green fuel) will ensure the stability of urban ecosystems
and natural habitats. The three studies are more towards affirming
that the use of renewable energy contributes to reducing gas
emissions, ensuring ecosystem stability, and global environmental
sustainability. Furthermore, this study is more focused on the
allocation of new urban space utilization based on renewable
energy utilization which will encourage environmental quality
improvement, energy use efficiency, and ecosystem stability
towards sustainable development. Thus, the use of renewable
energy contributes to increasing economic productivity and
creating stability in the built environment (Ait Sidhoum et al.,
2022; Vo et al., 2022).

The long-term benefits obtained include: (1) Ensuring the
environmental quality of the new city; (2) Fulfillment of energy
needs to support the socio-economic activities of the community;
and (3) The implementation of the governance of the development
of a new city with an environmental perspective. These three
principles will encourage the creation of an environmental balance
towards the effective use of natural resources and the restoration of
environmental quality (Chen et al., 2022; Wu et al., 2023). Thus,
the use of renewable energy will ensure the continuity of energy
needs for various socio-economic activities towards economic
growth and sustainable urban development (Purnamawati et al.,
2023; He and Wei, 2023).

The idea and concept of developing the new city of Moncongloe-
Pattalassang is oriented towards supporting the activities of the
Mamminasata Metropolitan urban system through the use of
renewable energy. Furthermore, the potential energy that can
be utilized to support the development of new cities, among
others: (a) solar energy with a solar panel system to meet
electricity needs for housing, socio-economic facilities, and street
lighting; (b) water energy to meet the drinking water needs of
the population; and (c) the results of domestic waste processing
and socio-economic activities (compost) to meet the needs of
environmental parks. The use of renewable energy will ensure
stability and restoration of environmental quality. Thus, the
urgency of this study is directed at four main interests, namely:
(1) restoration and improvement of the environmental quality of
the new city; (2) meeting the need for renewable energy through
infrastructure support; (3) encouraging an increase in economic
productivity; and (4) the creation of governance and sustainability
of the development of the new city of Moncongloe-Pattalassang.
Thus, the research questions that will be answered in this study
are (1) How is the influence of space utilization allocation,
activity systems, and population mobility on the increase in
energy demand for the new city of Moncongloe-Pattalasang;
(2) How big is the direct and indirect influence of the activity
system, changes in land use, allocation of space use, to the need
for renewable energy, and improving the environmental quality
of new cities; and (3) How is the spatial utilization model based
on the use of renewable energy and the sustainability of new city
development. The conceptual framework built in this study is
presented in Figure 1 below.
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Figure 1: Conceptual framework for the development of the New City Moncongloe Pattalassang
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Source: Author’s elaboration

2. MATERIALS AND METHODS

This study uses a qualitative and quantitative approach.
Quantitative data obtained through surveys and documentation.
While qualitative data obtained through observation and in-depth
interviews. Case studies were selected in this study with the
following considerations: (1) the characteristics of the case for
the new city of Moncongloe-Pattalassang are specific; (2) The
reality that develops in the field is complex; (3) The allocation
for new city development is characterized by the complexity of
spatial use and contributes to the decline in environmental quality;
and (4) A growing activity system will require support for the use
of renewable energy. Furthermore, a combination of explanatory
quantitative-qualitative approaches is presented in Figure 2.

2.1. Study Area

This study was carried out in the new city of Moncongloe-
Pattalassang Metropolitan Mamminasata. The selection of the
research location was based on the following considerations: (1) The
new city of Moncongloe-Pattalassang is in a strategic location
and functions to integrate the Mamminasata Metropolitan urban
system; (2) The activity system developed has an impact on
changes in land use; (3) The developed infrastructure system has
an impact on the connectivity of the transportation network system
and population mobility; (4) Allocation of developed spatial use
affects the increase of community’s economic productivity; and
(5) The construction of the new city of Moncongloe-Pattalassang
has an impact on increasing energy demand. Furthermore, the
location of the study implementation is presented in Figure 3
below.
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2.2. Method of Collecting Data

The |grouping of data in the study is divided into two categories,
namely: (1) Primary data, obtained through observation, surveys
and in-depth interviews; and (2) secondary data, obtained
through the results of studies related to the existence of the
new city of Moncongloe-Pattalassang. Data collected through
observation includes: (i) changes in land use, (ii) spatial use; and
(ii1) environmental characteristics of the new city. Furthermore,
the instruments used in the observation were (i) field notes,
(i) periodical notes, and (iii) checklists. Data collected through
surveys, among others: (a) the economic potential developed by
the community, (b) types of facilities and infrastructure, (c) vehicle
ownership, and (b) energy needs. Data collected through in-depth
interviews, includes; (i) the socio-economic conditions of the
community, (ii) the reasons for the community to use renewable
energy, (iii) the stability of economic businesses, and (iv) the role
of the community in utilizing renewable energy. The instruments
used in the in-depth interviews were tape recorders and interview
guides which were equipped with loose notes, data checklists,
and|rating scales.

The data collected through a questionnaire is assessed based on
the following variables: (1) The community’s economic potential
is measured by indicators; type of business, scale of service, and
type of energy used; (2) Types of facilities and infrastructure
are measured by indicators; scale of infrastructure services,
ratio of land use, area of land utilized, and availability of energy
infrastructure; (3) Vehicle ownership is measured by indicators;
choice of transportation mode, energy used, and availability of
energy; (4) Energy demand is assessed by indicators; renewable
Submission ID trn:oid:::1:2998080574
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Figure 2: Combination of quantitative-qualitative approach
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Source: Author’s elaboration

energy potential, energy distribution, and availability of energy
infrastructure; (5) Changes in land use are assessed by indicators;
the area used, the characteristics of the land, and the type of activity
built; System activity is measured by indicators; availability of
social facilities, availability of economic facilities, and utilization
of facilities; and (6) spatial utilization allocation is measured by
indicators; spatial patterns, service systems, and infrastructure
network systems. Data obtained through questionnaires were then
measured using ordinal and ratio scales. Data measurement in this
study uses scoring numbers, namely (i) a score of 5 for the very
fulfilling category, (ii) 4 for the fulfilling category, (iii) 3 for the
sufficiently fulfilling category, (iv) 2 for the less fulfilling category,
and (v) a score 1 for the category not fulfilling. Furthermore, the
documentation data used in this study include: (1) The master plan
for the new city area of Moncongloe-Pattalassang was obtained
through the Cipta Karya and Spatial Planning Office of the
Province of South Sulawesi; (2) Data on the number of residents
in new urban areas is obtained through the Central Bureau of
Statistics, sub-district offices and sub-district offices; and (3) Policy
data on the development of the new city area of Moncongloe-
Pattalassang obtained through the Regional Development Planning
Agency of South Sulawesi Province.

2.3. Research Informants and Respondents

The main source of qualitative data in this study is the informant.
Furthermore, the snowball method is used to determine key
informants who will be interviewed in depth. The main informant
is considered to understand the initial process of implementing
the construction of the new city of Moncongloe-Pattalassang.
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Furthermore, the key informant was determined by the researcher
to determine the next informant to be interviewed based on the
required data. The use of the snowball method is used to obtain
the same information related to the development of new cities to
be associated with opportunities for utilizing renewable energy.
In order to obtain more in-depth information in this study, several
respondents were also selected as informants.

The number of informants in this study was determined as many
as 14 people, 10 informants were determined based on information
obtained from the developer and local government and 4 people
from respondents. Four informants sourced from respondents were
determined based on criteria; (1) The people living in the new town of
Moncongloe-Pattalassang; (2) Economic actors who own businesses;
(3) People who use private and public transportation modes; and
(4) Local government involved in the management of the new city.

Questionnaire data in this study were obtained from respondents.
Filling out the questionnaire was guided by researchers and
enumerators. Questionnaires were distributed to the new city of
Moncongloe-Pattalassang. The criteria for the actors who filled
out the questionnaire were: (i) people who live in new cities, (ii)
local government, (iii) people who have economic businesses,
and (iv) people who use public transportation and private
transportation. The enumerators in this study were selected with
the following considerations: (1) Having skills in data collection;
and (2) Understanding the socio-economic conditions of the
community. Furthermore, the determination of the sample in the
study was determined using a purposive sampling method which the
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Figure 3: Research location for the new city of Moncongloe-Pattalassang
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researcher determined with certain considerations. The sampling
measurement technique refers to Cohran (1991). The formulation
used in determining the number of samples, as follows:

ZZ
. = 2rd

2

e
‘@ @ where n is the number of samples required, Z° is the value in
the normal curve for a deviation of 5% with a value = 1.96, p
represents a 50% probability of being correct (0.5), q represents
a 50% probability of being wrong (0.5), and e is the level of
sample error in the study using 5% of the 95% confidence level.
Furthermore, the number of samples was set to 450 respondents.

2.4. Data Analisys Method
Qualitative analysis in the study was examined based on
. Q data obtained through observation, in-depth interviews and

Page 9 of 21 - Integrity Submission

documentation. The analysis was carried out in three ways, namely
data reduction, data presentation, and drawing conclusions. The

results of fheldata analysis that has been carried out are then
categorized by separating the information obtained based on
the views of the informants and the facts found in the field. The
stages of qualitative analysis in this study include: (1) Domain
analysis, carried out by observing observed behavior based on;
places, actors, and activities; (2) Taxonomic analysis, referring
to the characteristics of the new city space utilization which is
defined as a domain and then described in detail. This means
that spatial use is studied in depth as a determining factor in
meeting the renewable energy needs of new cities; (3) Component
analysis is carried out by comparing the results of field findings
which show that there are differences specifically based on the
characteristics of the developing spatial use to be associated
with energy needs; and (4) Analysis of cultural themes is used to
integrate across domains found in the field. The aim is to explain
Submission ID trn:oid:::1:2998080574
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the determinants of renewable energy needs in the new city of

Moncongloe-Pattalasang.
. e The multiple linear regression method was used to answer the
question of space utilization allocation, activity systems, and
population mobility as determining factors for the increase in
energy demand for the new city of Moncongloe-Pattalassang.
The assessed variable, namely X, (space utilization), X, (activity
system), X, (population mobility), and Y (energy needs). Test the
correlation coefficient using the Pearson correlation coefficient.
The category of data in this study is ordinal data, in the sense

@ @ that the correlation between two or more variables is lincar.
Thus, the distribution of the data obtained shows unidirectional

telationship. Furthermore, path analysis iSfused to examine the
direct and indirect effects of activity systems, changes in land use,

allocation of space use, on renewable energy needs, and improving
the environmental quality of new cities. Path analysis is tested
based on variables, namely X, exogenous independent variable
(activity system), X, exogenous independent variable (land use
change), X,, exogenous independent variable (allocation of space
utilization), Y, endogenous dependent variable (renewable energy
needs), and Z, endogenous dependent variable (improvement of
environmental quality). Effect of variables using multiple linear
regression methods, correlation, and path analysis. The analysis
formulation used refers to the following equation:

Y=20+2, X, +2,X, +25X;
®0 . 2
JO >

Y=PYX +PYX +PYX +e

+2, X, +e

correlation coefficient between variables X and Y, st be estimated

‘ 0 from the data. The value of B1 expresses the contr ) q
product of X and Y values, »* is the square of the values ucs, twe*

occurring in only one direction, and (4) causal relationships based

Bnactivity systems, changes in land use, allocation of space use
to renewable energy needs and improvement of environmental
quality. The application of the multiple regression and path
analyses is shown in Figure 4.

Figure 4 shows the multiple linear regression analysis, with
explanation Y as the dependent variable, X, and X, as independent

Varlables, r12 as the relationship between X and Xz, randr, as
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the correlation values between variables X and Y, and t,, and t, as
significance values. In the path analysis model, several things can be
explained: (1)

(p,,)- (7) The
magnltude of the total influence is the coefficient of determination
with the R? symbol, which is the value of the total effect of the
influence of the independent variables under study on the dependent
variable: (i) R? is the total effect, i.e. the direct effect + the indirect
effect, (i) (p,, + p,, + p,,) is the direct effect of X, X,, and X on
Y, (iii) (p,, 1 ,, p,) is the effect indirect variable X, through X, on
Y, (iv) (p,, 1,,, p,) is the indirect effect of variables X, through X,
onY, (v) (p,, 1,;, p,) is the indirect effect of X through X, on'Y,
(vi) (p,, 1,5, p,) is the indirect effect of variables X, through X, on
Y, (vii) (p,, 1,;, p,) is the indirect effect of variables X, through
X, onY, and (viii) (p,, r,., p,) is the indirect effect of variables X

3 2 b
through X, on'Y. (8) expresses
,1.e.

The structural education model (SEM) in this study is used to
build a spatial use model based on the use of renewable energy
and the sustainability of the development of new urban areas, with
the variables assessed, namely: (1) Exogenous variable constructs
with indicators of allocation of space use (X,) with sub-indicators
namely settlements, trade, public facilities, social facilities, and
infrastructure; (2) Exogenous variable construct of renewable energy
utilization (X,) measured by indicators, namely energy availability,
energy distribution, and energy demand. (3) The construct of the
exogenous variable that is assessed is the quality of the environment
(X,), measured by indicators, namely pollution loads, changes in
land cover, and the ratio of space utilization to the availability of
green open space. Furthermore, the endogenous latent variables are:
(i) restoration of environmental quality (y,) with sub-indicators of land
use, air quality and water quality; (ii) environmental resilience latent
variable (y,) measured by indicators of air pollution, water pollution,
and soil pollution; (iii) sustainability of new city development (y,) with
the sub-indicators being assessed, namely economic sustainability,
environmental sustainability, and social sustainability. The 'SEM

M=0HBHTEH
REBSaanE
(ESB)oaIERC

N=(1-B)a#TE+(
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Figure 4: Model of multiple regression analysis and path analysis

. The measurement model
uses the following formulation:

df = p+2q+1=t

RMSEA = iorF 0 =maxF = i
daf n—1

AGFlzl—%l—GFI

Where df is the degrees of freedom When there is a hypothesized
model, df, is the degrees of freedom for the hypothesized model.
FS} 0 is the minimum value of the function F for the hypothesized
model, FSY 0 is the minimum value of the function F when no
model is hypothesized. GFI values are in the range from 0 to 1,
and higher values are categorized as better. Furthermore, the Root
Mean Square Error of Approximation (RMSEA) is the degree of
fit used to measure the proximity of a model to the population.
Then, AGFI is an extension of GFI which is used to compare the
proposed model with the basic model. If the RMSEA value is >0.05
then the model is appropriate, and if the AGFI value ranges from 0
to 1 and the AGFI >0.90 shows good fit while 0.80 <AGFI <0.90
showing marginal fit.

3. RESULTS AND DISCUSSION

3.1. Allocation of Space Utilization and Energy
Demand Determinants

Allocation of space utilization for the new city of Moncongloe-
Pattalassang contributes to the increase in energy demand and
its impact on environmental quality degradation. The use of
renewable energy and environmental balance will be created if
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followed by the implementation of sustainable development from
the government (Qi et al., 2022; Khalil et al., 2022). The increase
in energy demand is closely related to socio-economic activities
and a transportation system that develops based on the pattern of
origin and destination of travel. This means that the development
of social and economic activities contributes to an increase in
energy consumption (Wu and Lin, 2022). The trend of energy
use based on the allocation of space utilization for the new city of
Moncongloe-Pattalassang is presented in Figure 5 below.

Allocation of space use and energy use (Figure 5), shows three
categories of types of energy used by the community in supporting
socio-economic activities in the new city of Moncongloe-
Pattalassang. Interpretations that can be proposed regarding the
use of energy include: (1) The highest energy consumption is
dominant in housing and settlement activities, namely fuel oil
by 83.90%, electricity by 61%, and clean water 90.36%; (2) The
use of fossil energy which continues to increase contributes
positively to the environmental quality degradation of the new
city of Moncongloe-Pattalassang; and (3) The increase in socio-
economic activity is closely related to the increase in population
in line with the increase in the need for housing and settlements
and the impact on changes in land use towards the complexity
of the utilization of new urban spaces. These results illustrate
that dependence on the use of fossil energy which is quite high
is positively associated with a decrease in environmental quality.
Thus, dependence on fossil energy and increased commercial
activity contribute to pollution and environmental degradation
(Yao etal., 2020; Surya et al., 2021). Facts found in the field show
that energy needs which have increased from time to time have
an impact on depleting resource reserves, global warming, acid
rain, climate change, ecosystem damage, and increasing oil prices.
Furthermore, the dominant socio-economic activity using fossil
energy has a positive contribution to increasing carbon dioxide
pollution, (CO,), nitrous oxide (NO,), and sulfur dioxide (SO,)
towards increasing air pollution, acid rain, and global warming.
Thus, it can be concluded that the decline in the environmental
quality of the new city of Moncongloe-Pattalassang is closely
related to the increase in environmental pollution, namely soil,
water, air, and ecosystem instability. Government policy support
is needed to utilize and use renewable energy towards restoring
environmental quality and sustainable development (Sharma
et al., 2021; Tagwi 2022). Furthermore, sources of pollution and
environmental degradation in new cities are presented in Figure 6
below.

Figure 6 shows the types of activities and sources of pollution in the
new city of Moncongloe-Pattalassang. Interpretations that can be
Submission ID trn:oid:::1:2998080574
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proposed include: (1) The highest source of pollution is contributed
by residential waste by 10.34% and vehicle exhaust by 10.81%;
(2) Environmental media affected, namely soil, water and air; (3)
Increasing socio-economic activities are positively associated with
a decrease in environmental quality. Field facts found illustrate
that the complexity of the use of new urban space, apart from
having an impact on changes in land cover, also contributes to
the balance of ecosystems, threats to public health, decreases
aesthetic value, economic losses, and disruption of environmental
systems. Increasing human activity causes the natural environment
to be threatened, loss of habitat and biodiversity as well as its
impact on ecosystem stability and public health (Adla et al., 2022;
Rai et al., 2023). Thus, it can be concluded that the increase in
development activities and the less optimal control of spatial use

Figure 5: Allocation of space utilization and energy use for the new
city of Moncongloe-Pattalassang
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have a positive contribution to the environmental balance of the
new city. This means that setting pollution thresholds based on
ecological characteristics is an important element that must be
stipulated in the formulation of government policies (Yasir et al.,
2023; Xiao et al., 2023). Efforts that can be made to reduce the
pollution load are optimizing environmental management based
on community participation and support for the commitment of all
stakeholders to take real action towards saving the environment
(Surya et al., 2020; Caperon et al., 2022). Furthermore, the use of
fossil energy based on the means of transportation used in relation
to community mobility is presented in Figure 7 below.

The use of fossil energy based on the mode of transportation
used (Figure 7), shows that the daily traffic volume based on the
origin and destination of movement tends to increase over time.
Interpretations that can be proposed based on the field facts found
include: (1) motorcycles and private cars are the dominant means
of transportation used by the community based on the origin and
destination of the trip; (2) diesel fuel and gasoline which are
dominantly used by the public for the benefit of going to activity
centers; and (3) the dominant use of fossil energy based on the
choice of mode of transportation used has a positive contribution
to air quality pollution. These results illustrate that the increase
in the number of motorized vehicles coupled with the high use
of fossil energy, in addition to increasing pollution, also affects
the condition of public health. The government’s environmental
management policy is an important element in reducing the
pollution load and air pollution emissions produced by motorized
vehicles (Surya et al., 2020; Abed Al Ahad et al., 2022). The facts
found in the field illustrate that the high volume of traffic based
on the origin and destination of trips is strongly influenced by the
existence of a new city that is easily accessible and is located on
the main urban road corridor of the Metropolitan Mamminasata.
This means that the dynamics of the city which is quite high in line

Figure 6: Types of activities and sources of environmental pollution in the new city of Moncongloe-Pattalassang.
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with the increase in population will affect the urban transportation
system and the choice of modes of transportation used for travel
purposes to the centers of activity (Gao et al., 2019; Mwale et al.,
2022). Furthermore, the potential for renewable energy to be
utilized in supporting the development of social, economic and
transportation system activities is presented in Figure 8 below.

Figure 8 shows the renewable energy potential that can be used
to support the socio-economic activities of the new city of
Moncongloe-Pattalassang. Interpretations that can be proposed
for these results include: (1) Renewable energy that is dominantly
used, namely the use of hydropower to meet the need for clean
water and to meet the need for electrical energy; (2) Renewable
energy whose reserves are large enough to be used, namely solar
and wind power; and (3) The potential of biomass energy has the
opportunity to optimize its utilization to support the production
process of economic activities. This means that the development
of bioenergy is oriented towards producing wood pellets, biodiesel,
biokerosene, bioethanol and biomethanol. Thus, utilization
of renewable energy will reduce the impact of CO, emissions
originating from fossil fuels and is beneficial for tackling climate
change (Rashedi et al., 2022; Cavelius et al., 2023). Thus, it can

Figure 7: Population mobility based on travel origin and destination
patterns.
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Figure 8: The potential for renewable energy in the new city of
Moncongloe-Pattallassang.
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be concluded that the potential for renewable energy has the
opportunity to be utilized in supporting the development of new
cities in the future through the preparation of energy infrastructure
that is placed in strategic locations. Furthermore, the effect of space
utilization allocation, activity systems, and population mobility on
the increase in energy demand for the new city of Moncongloe-
Pattalsang, is presented in Table 1 below.

The results of Table 1 which can be explained include: (1)
Allocation of space utilization has a positive effect on energy
demand; (2) the activity system has a positive effect on energy
needs; and (3) Population mobility has a positive effect on energy
demand. Thus, it can be concluded that the allocation of space
utilization, activity systems, and population mobility explains
that 97.61% of the energy needs of the new city of Moncongloe-
Pattalassang. This means that the use of renewable energy is very
important and strategic in supporting the fulfillment of energy
needs, both for socio-economic facilities and transportation
movement systems that will be developed in the future.

3.2. New City Environmental Quality Improvement
Improving the environmental quality of the new city of
Moncongloe-Pattalassang is basically carried out to ensure
ecosystem stability towards increasing productivity and creating
a harmonious and sustainable community life. Utilization of
renewable energy in addition to ensuring the sustainability of
the ecosystem also has an impact on the sustainability of human
life (Strielkowski et al., 2021; Li et al., 2023). Furthermore, the
new city activity system that is developing is marked by the
existence of socio-economic facilities whose locations are in
strategic positions and easily accessible by the community. This
means that the right pattern of land use will have an impact on
people’s lives and support population mobility towards sustainable
urban development (Kariuki et al., 2021; Kalfas et al., 2023).
Respondents’ perceptions of the socio-economic facility service
system are presented in Figure 9 below.

Figure 9 which can be explained, among others: (1) 51.33% of
respondents said that the availability of social facilities fulfilling,
14.89% said they enough fulfilling, and 33.78% not fulfilling;
(2) 51.78% of respondents mentioned the availability of economic
facilities in the fulfilling category, 12.89% said they enough
fulfilling, and 35.33% not fulfilling; and (3) 44.22% of respondents
said that the utilization of socio-economic facilities fulfilling,
16.89% enough fulfilling, and 38.89% not fulfillingi. These results
confirm that the availability of socio-economic facilities in terms of
location and service radius has met the community’s expectations.
Thus, efforts are needed to optimize the use of socio-economic
facilities that have been built to be integrated with environmental
management systems (Shabani and Jerie, 2023). Furthermore,
changes in land use for new cities are marked by the conversion of
productive agricultural land and reduction of land cover. Changes
in land use for the new city of Moncongloe-Pattalassang are
presented in Figure 10 below.

Figure 10 shows respondents’ perceptions of changes in land
use for the new city of Moncongloe-Pattalassang. Interpretations
that can be submitted to these results include: (1) Development
Submission ID trn:oid:::1:2998080574
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Allocation of space utilization to energy needs (ryx,) 0.192
System activity to energy needs (ryx,) 0.139
Population mobility to energy needs (ryx.,) 0.407
Regression 20,643 3
Residue 0,459 6
Total 20,643 9
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0.068 2.873 1.95
0.054 2.855 1.95
0.096 4.185 1.95
6,548 86.815 4,78
0.077

0.988 0.9761 3

6 86.815 4,78

Figure 9: The service system for socio-economic facilities for the new city of Moncongloe-Pattallassang
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Figure 10: Changes in land use for the new city of Moncongloe-Pattalassang
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of socio-economic activities that occupy strategic locations
by 40% fulfilling, 22.22% enough fulfilling, and 37.78% not
fulfilling; (2) In terms of physical land characteristics, 44%
fulfilling, 19.78% enough fulfilling, and 36.22% not fulfilling;
(3) Types of activities built based on the scale of service show
that 48.45% fulfilling, 11.11% enough fulfilling, and 40.44%
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not fulfilling. These results illustrate that the trend of land
use change which continues to increase from time to time is
positively associated with a decrease in environmental quality.
Changes in land use have an impact on resource depletion
and environmental degradation (Wang et al., 2023). Thus, it
is necessary to control the use of space that is integrated with
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environmental management. Allocation of new city space
utilization is presented in Figure 11 below.

Interpretations of Figure 11 that can be submitted
include: (1) Respondents’ perceptions regarding the allocation
of spatial use in relation to the spatial pattern built gives an
overview of 42.67% fulfilling, 17.78% fulfilling, and 39.55%
not fulfilling; (2) The activity service system shows that 38%
fulfilling, 21.78% enough fulfilling, and 40.22% not fulfilling;
and (3) the infrastructure network system shows that 32.44%
fulfilling, 24% enough fulfilling, and 43.56% not fulfilling. These
results illustrate the allocation of spatial use which is dominated
by the existence of housing, socio-economic facility services

Submission ID trn:oid:::1:2998080574

and infrastructure network systems that contribute positively to
environmental degradation, changes in land cover, and conversion
of productive agricultural land towards ecosystem instability. Thus,
efforts are needed to optimize the utilization of natural resources,
environmental sustainability, and restoration of environmental
quality based on the role of community participation. Furthermore,
the availability of facilities and infrastructure for the new city of
Moncongloe-Pattalassang is presented in Figure 12 below.

Figure 12 which can be explained, among others: (1) Availability
of facilities and infrastructure in relation to infrastructure services
shows that 30.67% fulfilling, 26.66% enough fulfilling, and 42.67%
not fulfilling; (2) The ratio of land use used shows that 43.56%

Figure 11: Allocation of space utilization for the new city of Moncongloe-Pattalassang
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Figure 12: Availability of facilities and infrastructure for the new city of Moncongloe-Pattalassang
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fulfilling, 24.44% enough fulfilling, and 32% not fulfilling; and (3)
the availability of energy infrastructure obtained an overview of
16.22 fulfilling, 11.56% enough fulfilling, and 72.22 not fulfilling.
These results illustrate that optimizing the use of facilities and
infrastructure still requires the availability of energy infrastructure
to support movement systems and community travel destinations
in relation to the use of renewable energy. Furthermore, vehicle
ownership and modes of transportation used to go to activity centers
based on travel destinations are presented in Figure 13 below.

Figure 13 which can be explained, among others: (1) Private car
ownership is the choice of mode of transportation used by 48.67%
for the fulfilling category, 23.33% enough fulfilling, and 28% not
fulfilling; (2) The energy used shows 34.66% for the fulfilling
category, 21.56 is enough fulfilling, and 43.78% not fulfilling;
(3) The availability of energy shows 30% for the fulfilling category,
24.89% enough fulfilling, and 45.11 not fulfilling. These results
confirm that the use of renewable energy in relation to the choice of
transportation mode used by the community is not optimal. Thus,
efforts are needed to optimize the management and utilization of
renewable energy in order to reduce the burden of environmental
pollution. This means that policy support from the government
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is an important element in environmental management and
pollution control towards improving people’s quality of life in
a sustainable manner (Marcantonio et al., 2021; Mustafa et al.,
2023). Furthermore, the energy needs of the new Moncongloe-
Pattalassang city are presented in Figure 14 below.

Figure 14 which can be explained, among others: (1) Respondents’
perceptions of renewable energy potential that can be used shows
62.22% in the fulfilling category, 22% enough fulfilling, and 15.78%
not fulfilling; (2) The distribution of renewable energy to support
community activities shows that 24.44% fulfilling category, 14.90%
enough fulfilling, and 60.66% not fulfilling; and (3) Support for the
availability of energy infrastructure shows that 11.33% fulfilling
category, 13.11% enough fulfilling, and 75.56% not fulfilling. These
results confirm that maximum effort is needed from the government
and the private sector to prepare energy infrastructure support whose
space allocation is placed in a strategic location to facilitate public
access to the required renewable energy services. The impact of using
renewable energy is to encourage increased economic performance
and support the achievement of development, ease of service, and
fulfillment of energy needs for the community (Oskouei et al., 2022;
Sim, 2023). Furthermore, the direct and indirect effects of activity

Figure 13: Vehicle ownership and mobility of residents of the new city of Moncongloe-Pattalassang

140
=@ Choice of
Mode of
120 Transport
——@ = Choice of
Mode of
0 Transport
Energy
g% Used
S
=)
%
Energy
O 60
Used
55
0 =@ Energy
& 24.89 25.11 Availability
26~ P Y R T 21.78
20 22.44 Sy e 2333 Bp=—-=4$
IR - = 2156 - 1867
HSé_.—._ \""}2'22"". = @— Energy
’ 1222 : bas Availability
0
0 1 2 3 4 5 6
Availability of means of transportation

Source: Primary data

Figure 14: Meeting of the needs of renewable energy for the new city of Moncongloe-Pattallassang
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systems, changes in land use, allocation of space use, on renewable
energy needs, and improving the environmental quality of the new
city of Moncongloe-Pattalassang are presented in Figure 15 below.

Figure 15 which can be explained: (1) The relationship or
correlation between the activity system variables and the land
use change variable is 0.623; (2) The relationship or correlation
between the activity system variables and the space utilization
allocation variable is 0.342; and (3) The relationship or correlation
between the variables of land use change and the spatial use
allocation variable is 0.567. Furthermore, the direct effects that
can be explained include: (1) The direct effect of the activity
system on renewable energy needs is (0.354)> = 0.1253 or
12.53%; (2) The direct effect of changes in land use on the need
for renewable energy is (0.328)*=0.1076 or 10.76%; and (3) The
direct effect of space utilization allocation on renewable energy
needs is (0.261)*> = 0.0681 or 6.81%. Furthermore, the indirect
effects that can be explained are: (1) The indirect effect of the
activity system through changes in land use on renewable energy
needs is (0.354) x (0.623) x (0.328) = 0.0723 or 7.23%; (2) The
indirect effect of changes in land use through the activity system
on renewable energy needs is (0.328) x (0.623) x (0.354)=0.0723
or 7.23%; (3) The indirect effect of the activity system through
the allocation of space utilization on renewable energy needs is
(0.354) x (0.342) x (0.261) = 0.0316 or 3.16%; (4) The indirect
effect of space utilization allocation through activity systems on
energy demand is (0.261) x (0.342) x (0.354) =0.0316 or 3.16%;
(5) The indirect effect of changes in land use through the allocation
of space utilization on energy needs is (0.328) x (0.567) x (0.261)
=0.0485 or 4.85%; and (6) The indirect effect of space utilization
allocation through changes in land use on energy demand is (0.261)
x (0567) x (0.328) = 0.0485 or 4.85%.

The effect of the total activity system, changes in land use,
allocation of space use, on renewable energy needs is (0.1253) +
(0.1076) + (0.0681) + (0.0723 + 0.0723) + (0.0316 + 0.0316) +

@ © (0.0485+0.0485)=0.6058 or 60.58%. Furthermore, the remaining

effect or residue is 1-0.6058 = 0.3942 jor 39.42%. The direct effect
of renewable energy demand on improving environmental quality
18 (0/823)>=0.6773 or 67.73%, while the residual effect or residue
(the effect of other variables) on improving environmental quality
(not examined) is 1-0.6773 = 0.3227 or 32.27%. The results of this

. 0 analysis can be concluded that there is a strengthening, namely the
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effect of X on Y of 60.58% and the effect of Y on Z of 67.73%.
That is, there was a strengthening from 60.58% to 67.73% (an
increase of 67.73-60.58% = 7.15%).

3.3. Renewable Energy and New City Development
Sustainability

Increased socio-economic activity and allocation of spatial use for
the new city of Moncongloe-Pattalassang, which is accompanied
by the use of renewable energy, besides contributing to improving
environmental quality, also has an impact on ecosystem
stability. Energy saving through the use of renewable energy
contributes to improving environmental quality and minimizing
climate chang (Iftikhar et al., 2022; Azam et al., 2023). Spatial
dynamics that tend to develop towards increased productivity
will simultaneously affect changes in land use and its impact on
the conversion of productive agricultural land. The intensity of
land use determines the provision of various ecosystem services
that require policy implementation support from the government
(Sporri et al., 2023). Furthermore, the use of new urban space is
oriented towards meeting the need for housing and its population
facilities and infrastructure. Thus, the use of renewable energy is
strategic and important to optimize its utilization and synergize
with the orientation of the future development of the new city
of Moncongloe-Pattalassang. Several principles that need to be
maximized in the use of renewable energy are the fulfillment of
energy infrastructure, energy distribution, and energy availability
when needed. This means that it is very important that the potential
of renewable energy is maximized through investment support
and the effectiveness of financial resources to support sustainable
development (Barbosa et al., 2017; Boke et al., 2022). Efforts are
needed to utilize and optimize the use of renewable energy, in order
to ensure the stability of the ecosystem and the sustainability of the
development of new city (Li et al., 2021; Anupong et al., 2023).

The sustainable development of the new city of Moncongloe-
Pattalassang is oriented towards three main principles, namely:
First, environmental sustainability, in the sense that all activities
developed are synergized with efforts to save and control the
environment through a balance between built and unbuilt areas
and integrated with the fulfillment of green open spaces, limiting
development on riverbanks, excessive use of groundwater sources,
and saving water catchment areas. Water catchment area control is
an important element in urban flood control (Szelag et al., 2022).

Figure 15: Direct, indirect, and total influence
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Second, economic sustainability, in the sense that the development
of commercial activities is created to ensure equal distribution of
economic services to the community towards a green economy,
green building, equal distribution of economic enterprises, equal
opportunities for economic actors and guaranteeing the quality
of people’s lives. Reducing emissions coupled with sustainable
economic growth will create social welfare (Chausson et al.,
2023). Third, social sustainability, oriented towards creating social
cohesion and harmony between immigrants and local residents.
This process is carried out by reducing social distance, community
segmentation, and gentrification through the implementation of
government policies and support for community participation.
The role of the community is an important part of the urban
ecosystem to support saving the environment (Perera et al.,
2023). Furthermore, a space utilization model based on the use
of renewable energy and the sustainable development of the new
city of Moncongloe-Pattalassang is presented in Figure 16 below.

Figure 16 shows a space utilization estimation model based
on the use of renewable energy and the sustainability of the
development of the new city of Moncongloe-Pattalassang.
Interpretations proposed for the developed model include: First,
the variables of space utilization, use of renewable energy,
environmental quality, and restoration of environmental quality
simultaneously affect the sustainability of the development of
. o the new city of Moncongloe-Pattalassang. The results of the
chi-square test showed a value of 123,442 with a probability of
P=0.135>0.05, df= 92, GFI = 0.761, CFI = 0.643, and AGFI

Submission ID trn:oid:::1:2998080574

=0.502. These results confirm that the model built is categorized
as a fit model. Second, the cffect of space utilization allocation on
the endogenous variable of renewable energy utilization is 0.2704
or|27.04%, the endogenous variable of utilization allocation on
the exogenous variable of environmental quality restoration
is 0.3025 or 30.25%, the endogenous variable of renewable
energy utilization on the exogenous variable of environmental
resilience is 0.2916 or 29.16%, environmental quality variable
to environmental resilience exogenous variables of 0.7744 or
77.44%. Third, the variable allocation of space utilization to the
sustainability of development is 0.5184 or 51.85%, the renewable
energy utilization variable is to the sustainability of development
by 0.0961 or 9.61%, the variable of environmental quality to the
sustainability of development is 0.4761 or 47.61%. Fourth, the
total influence of the allocation of space utilization and the use of
renewable energy on the sustainability of new city development is
0.6241 or 62.41%. Thus, it can be concluded that the allocation of
space utilization, utilization of renewable energy, and improvement
of environmental quality simultaneously affect environmental
resilience and the sustainability of the development of the new
city of Moncongloe-Pattalassang. Utilization of renewable
energy contributes to ecosystem stability and sustainable urban
development (Andrianambinina et al., 2023).

Referring to the matters that have been explained, the strategic
steps needed to support the sustainable development of the new
city of Moncongloe-Pattalassang include: (1) Control of spatial use
which is integrated with support for the preparation of renewable

Figure 16: Estimation of a space utilization model based on the use of renewable energy and the sustainability of the development of the new city

of Moncongloe-Pattalasang
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energy infrastructure in order to optimize the distribution of energy
services; (2) Ensuring the balance and stability of the ecosystem
through supporting the fulfillment of green open spaces based on
community participation; (3) Ensuring the availability of renewable
energy to support socio-economic activities of the community
which are integrated with the restoration of environmental quality
towards environmental resilience; and (4) Maximizing the service
system for socio-economic activities and strengthening the
protection of water catchment areas to support the sustainable
development of the new city of Moncongloe-Pattalassang. These
four things are developed optimally through support for the
implementation of government policies whose implementation
is carried out in a consistent, integrated manner, and involves
development actors and stakeholders. This means that decision
making from the government plays an important role in sustainable
development (Delamou et al., 2023).

4. CONCLUSION

An increase in population has a positive association with changes
in land use towards the complexity of spatial use and dependence
on the use of fossil energy which has an impact on reducing
environmental quality. The decline in the environmental quality of
the new city of Moncongloe-Pattalassang is marked by a fairly high
pollution load and ecosystem instability. The complexity of the use
of new urban space is in line with the increase in traffic volume,
apart from having an impact on changes in land cover it also
contributes to public health, decreases aesthetic values, economic
losses, and disrupts environmental systems. This means that the
allocation of space utilization, activity systems, and population
mobility simultaneously have a positive effect on the energy needs
of the new city of Moncongloe-Pattalassang. Thus, the potential
for renewable energy has the opportunity to be exploited through
the preparation of energy infrastructure that is placed in strategic
locations and supports the future development of the new city of
Moncongloe-Pattalassang.

Changes in land use for new cities are marked by the conversion
of productive agricultural land towards increased socio-
economic activity and is positively associated with a decrease in
environmental quality. efforts to control spatial use are needed
that are integrated with optimizing the use of natural resources,
environmental sustainability, and restoration of environmental
quality based on the role of community participation. Furthermore,
optimizing the management and utilization of renewable
energy is oriented towards reducing the burden of pollution and
environmental damage. Thus, the activity system, changes in
land use, allocation of space use, have a positive effect on the
demand for renewable energy needs to support improving the
environmental quality of the new city of Moncongloe-Pattalassang.

The use of renewable energy is developed through the fulfillment
of energy infrastructure, energy distribution, and energy
availability which are synergized with sustainable development.
Three main principles are needed to support the sustainable
development of the new city of Moncongloe-Pattalassang, namely:
Environmental sustainability, synergized with efforts to save and
control the environment through a balance between built and
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unbuilt areas and integrated with the fulfillment of green open
spaces, limiting development to riverbank areas, excessive use of
groundwater sources, and saving water catchment areas. Economic
sustainability, created to guarantee an even distribution of
economic services towards a green economy, green building, and
economic equity, which guarantees the quality of people’s lives.
Social sustainability, oriented towards creating social cohesion
and harmony between residents by reducing social distance,
community segmentation, and supporting policy implementation
from the government and community participation.
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