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EVALUATING CHANGES IN SPATIAL CONFIGURATION
IN MAKASSAR: A SPACE SYNTAX APPROACH

Abstract. As cities expand, their morphology and spatial configuration evolve, necessitating the inte-
gration of new spatial plans with existing ones to preserve urban identity. Understanding these changes
is crucial for sustainable urban development and effective spatial planning. This study examines spatial
transformations in Makassar, Indonesia, following the implementation of a new spatial plan. Using the
space syntax method, specifically Angular Segment Analysis (ASA), key spatial properties — including
integration, intelligibility, and accessibility — were assessed. ASA was employed to address the lack of
geometric information by weighting segment lines according to their angular connections. The find-
ings indicate that as the city grows, overall intelligibility and accessibility tend to decline. However, an
increase in local intelligibility and accessibility suggests that well-planned urban design can mitigate
these effects, enhancing spatial intelligibility and accessibility. These insights underscore the role of
spatial configuration in shaping urban dynamics and highlight the need for a holistic planning approach
to maintain integration, intelligibility, and accessibility.
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1. INTRODUCTION

Cities around the world are experiencing rapid expansion and land-use changes.
By 2030, it is predicted that 60% of the global population will reside in urban
areas, with Africa and Asia experiencing the most rapid urbanisation (Wang and
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Kintrea, 2021). Developing countries such as India are witnessing alarming ur-
ban expansion rates, leading to significant land-use transformations and environ-
mental degradation (Ghosh, 2019). Similarly, Iran has faced uncontrolled urban
sprawl, encroaching upon agricultural lands and green spaces (Parsipour ef al.,
2019). The spatial growth of cities influences multiple urban dynamics, includ-
ing environmental sustainability, socio-economic development, and infrastructure
planning (Lu ef al., 2021). These challenges highlight the urgent need for holis-
tic urban planning approaches that integrate social, environmental, and economic
considerations to promote sustainable and well-coordinated development.

Understanding urban dynamics requires interdisciplinary approaches, integrat-
ing sociological theories, urban design, and spatial analysis. Recent studies em-
phasize the importance of pedestrian-oriented development, mixed-use centres,
and inclusive urban policies to enhance livability (Kozhakhmetov and Abilov,
2022). Moreover, advancements in computer vision and artificial intelligence
have facilitated new methods for analysing urban environments (Prell, 2022).
However, despite these developments, research on spatial configuration and ur-
ban morphology in Southeast Asian cities remains limited, leaving a critical gap
in understanding how urban spaces evolve in rapidly developing regions.

Urban space encompasses the physical environment of a city, including build-
ings, streets, squares, parks, and public areas where citizens interact and engage
in various activities. It is a complex, evolving mechanism that significantly influ-
ences urban life by shaping social interactions, cultural exchange, and mobility
patterns (Shymko, 2022; Viderman et al., 2022). Rather than being static, urban
spaces transform over time due to changes in routines, spatial contestations, and
planning decisions (Noor and Kamar, 2022). Thoughtful urban design and plan-
ning must consider the diverse needs of residents, ensuring accessibility, safety,
and inclusivity to enhance urban livability (Petrova and Dvoinev, 2020).

A well-designed urban space contributes to the overall integrity of the city by
fostering connectivity between its various elements, such as streets, neighbour-
hoods, and public squares. The street network, in particular, is a crucial component
of urban morphology, serving as the backbone of a city’s spatial structure (Oktay,
2023). Studies on urban form and expansion have extensively examined street net-
work configurations, analysing their orientation, connectivity, and entropy to un-
cover spatial logic and urban order (Boeing, 2019). The application of Geographic
Information Systems (GIS) and Space Syntax methods has facilitated the analysis of
traditional city centre morphologies, providing valuable insights into urban growth
and transformation (El Gouj et al., 2022). Additionally, complex network theory
has been employed to examine the relationship between street network structures
and economic development, utilising indicators such as betweenness and closeness
centrality to quantify urban spatial characteristics (Soltani et al., 2022a).

The Space Syntax method, developed by Hillier and colleagues, has emerged
as a widely used technique for analysing urban morphology and spatial (Yamu
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et al., 2021). It enables the examination of spatial properties such as integration,
connectivity, and visual exposure to better understand urban structures and their
impact on human mobility (Soltani et al., 2022b). This method has been applied
in various fields, including urban design, architectural research, and urban plan-
ning, to inform decision-making processes and improve city layouts. Studies uti-
lising Space Syntax have revealed critical insights into socio-spatial experiences,
children’s commuting patterns, and neighbourhood accessibility (LOBsang et al.,
2019). Importantly, research findings suggest that as cities expand, their spatial
intelligibility and accessibility tend to decline (Giinaydin and Yiicekaya, 2020).

Despite the growing significance of spatial analysis in urban studies, the appli-
cation of Space Syntax — a widely used method for analysing urban morphology
— has been predominantly concentrated in European and North American cities. In
Southeast Asia, particularly Indonesia, research utilising Space Syntax to evaluate
the long-term effects of historical spatial planning on urban development remains
limited. This study aims to fill this gap by examining Makassar, one of Indonesia’s
largest and fastest-growing cities, to analyse how past and present urban planning de-
cisions have shaped its spatial configuration and influenced its future development.

Urban planning decisions — from neighbourhood-scale interventions to city-
wide development frameworks — play a crucial role in shaping a city’s long-term
structure and functionality. Given the rapid urban transformation of Makassar,
evaluating its historical and contemporary urban planning strategies is essential to
ensuring an integrated and sustainable future urban form. This study investigates
how spatial intelligibility and accessibility in Makassar have been influenced by
historical and contemporary urban planning approaches. Furthermore, it assesses
the role of Angular Segment Analysis (ASA) within the Space Syntax framework
to examine spatial integration, intelligibility, and accessibility patterns.

By bridging the gap between historical urban planning and modern spatial de-
velopment, this research aims to contribute to urban planning discourse by offer-
ing insights into how cities can integrate historical urban forms with contempo-
rary planning strategies to ensure sustainable and coherent spatial growth.

2. METHODS

The Space Syntax approach was applied using axial map analysis to evaluate spa-
tial configurations in Makassar. The analysis was conducted with DepthmapX,
a software developed by Turner, to measure the intelligibility and accessibility of
the city’s spatial plans. The spatial datasets were obtained from the Makassar City
Spatial Planning Department in GIS layer format and subsequently converted into
DXF (Drawing Exchange Format) files for compatibility with DepthmapX.



138 Andi Andre Pratama Putra

Two datasets were used, representing the years 2023 and 2034. The 2023 map
reflects the current urban layout, while the 2034 map represents the official future
development plan. This timeframe was deliberately chosen to capture and com-
pare the present spatial structure with the projected urban form upon completion
of the Center Point of Indonesia (CPI) — a strategic national project expected to
significantly influence urban growth and movement patterns in Makassar.

Through this analysis, the study identifies the advantages and limitations of
the planned urban development and offers recommendations to mitigate potential
negative impacts. The findings are intended to provide evidence-based input that
can inform policy decisions and contribute to improving the effectiveness and
sustainability of future city development plans.

2.1. Research case

This study is located in Makassar city, South Sulawesi Province, Indonesia, which,
according to BAPPENAS, is one of the four major growth centres in Indonesia,
along with Medan, Jakarta, and Surabaya. With an area of 172 sq. km and a pop-
ulation of more than 1.5 million people. Makassar is the seventh-largest city by
population in Indonesia.

In 2013, the reclamation work of Makassar’s integrated global business strategic
area called The Equilibrium CenterPoint Park (ECP) began, which is a reclamation
project of the Center Point of Indonesia area and also other areas in the Makassar
coastal area with a total area of around 1,000 ha and has been included in the Makas-
sar Spatial Plan and Regional Plan in 2015. Currently, the construction of the CPI
project is still ongoing and is planned to be completed in 2034. The total area of the
CPI project is 157.23 ha. According to the agreement, the South Sulawesi provincial
government will obtain 50.47 ha of land, the Makassar City Government 3.3 ha, and
the remaining 106.76 ha of CitraLand City Losari (Fig. 1).
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Fig. 1. Makassar spatial plan (a) 2023, (b) 2034
Source: Department of Public Works, Makassar City.
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2.2. Space syntax

Space syntax is a method used to analyse and understand the spatial properties
and relationships within built environments. It involves examining the configura-
tion and connectivity of spaces, such as streets and buildings, to determine how
they influence human experiences and behaviours. It has been applied in various
studies to explore the experiential qualities of historical streets (Xu et al., 2021),
describe the spatial properties of sustainable cities (Yamu et al., 2021), and iden-
tify and describe the spatial features of compact cities (Karimi, 2018; van Nes,
2021). Space syntax research has also focused on characterising and predicting
socio-spatial experiences, examining the relationships between spatial properties
and experiential values (Lee et al., 2023). In general, space syntax is a valuable
method for understanding the impact of spatial configurations on human experi-
ences and can inform urban design and planning decisions.

An axial map is one of the most crucial tools in space syntax. In this context,
the spaces represented by the fewest and longest sight (and movement) lines on
the map are considered to be publicly accessible. This represents or models the
necessary relationship between the model and the real world (Joutsiniemi, 2005).
The model is simpler than the real-world thing it represents. “An axial map is the
minimal set of axial lines such that the set taken together fully surveils the sys-
tem, and that every axial line that may connect two otherwise unconnected lines
is included” is the general guideline that must be followed to create axial maps of
built environments objectively (Turner et al., 2005). A model based on the linear
link known as ‘integration’ is created by converting axial maps to graphs and con-
ducting a topological analysis (Wagner, 2008). The concept of an axial line and its
application in space syntax is explained, including the static measure of ‘connec-
tivity” and its meaning for axial integration analysis (van Nes and Yamu, 2021).

Fig. 2. Paths through a network and their associated j-graphs

Source: own work.
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Angular Segment Analysis (ASA) is used to compensate for the lack of geo-
metric information (Dalton, 2001; Turner, 2007). The angular analysis contributes
to the various integration analyses by weighting each segment line according to
the angle of its connections to other segment lines.

Using the integration maps produced by the ASA analysis, the spatial syntax
approach may be used to identify and categorise differences in the way that axes
are used within a system according to their depth. The motion of the network
inside the system is affected by these distinctions (Peponis and Wineman, 2002).

When calculating Total Depth (TD) in ASA, the angles formed by a turn from
one space to another are considered. For example, in ASA, the TD of a segment
x is as follows:

D, = ) Dy(x,i)

ieS,i#x

Where D, (x, i) is the depth found by taking into account angle (6) for every turn
made by taking the shortest angular route between segments x and i. The angle (6)
could range from 0 (no turn) to 2 (a 180° turn) (Jeong ef al., 2015).

A significant metric for space syntax is integration, which is determined by
calculating a space’s 7D by the total number of spaces in the system. The integrat-
ing/segregating impacts of spaces in buildings or urban contexts are indicated by
integration. The integration is as follows:

2
I = NC
D

X

Where /_denotes the integration value of space x, and NC indicates the node
count (i.é., the number of nodes within a radius to be analysed) in a street network
regarded as a graph consisting of a set of nodes and a set of edges (Jeong et al.,
2015).

The integration value has two measurements. The first is the global integration
value (Rn), which is defined as the number of connections a node has with all
nodes in the system; the second is the local integration value, which is defined as
the number of connections a node has with other nodes with a certain proximity
in the system (Gann and Gann, 2003). Spaces that have a high degree of integra-
tion have a high movement rate, while spaces with a low degree of integration
have a lower movement rate. This indicates that spaces with a high degree of
integration are more connected and accessible (Hillier, 2001; Hillier et al., 1993).

The relationship between the several measures makes it possible to explain
the properties and characteristics of a layout in relation to wayfinding (Dalton,
2001). Intelligibility is the correlation coefficient between connectivity and global
integration. Intelligibility can help identify how easy (clear) it is for one in a local
position to understand the global structure (Al-Sayed ef al., 2014). In other words,
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Intelligibility can be understood as the relationship between a local measure, such
connectivity, and the measure of integration in an axial map. This relationship
allows an indicator to indicate how permeable and understandable a space is for
users.

2.3. Analytical framework

This study aims to analyse the transformation of spatial configurations and eval-
uate the changes and expansions occurring over time. The focus is on the area
surrounding the Center Point of Indonesia (CPI) project, which was incorporated
into the Makassar City Regional Spatial Plan in 2015 and is projected to be com-
pleted by 2034. By comparing the spatial conditions between 2023 and 2034, the
study assesses changes in spatial configuration, intelligibility, and accessibility
in the CPI area, offering insights into the potential impacts of this major urban
development on Makassar’s urban form.

Axial maps for both years were constructed and analysed using multiple radii:
R250, R500, R750, R1000, R1500, R2000, R3000, and Rn. These radii enabled
the evaluation of spatial qualities at both micro and macro scales. Key indicators
analysed include global and local integration, intelligibility (INCO), and choice
(INCHO). By comparing the results, the study identifies changes in pedestrian
accessibility and road network efficiency over time (Fig. 3).

R 250 R 1500
2023 Intelligibility Analysis (INCO|
Settlement Plan H Currelzmmghetweglm:agml?:mamg Cnnnem?vny R 2000

Creating Axial Creating Global

Map Integration Map
Accessibility Analysis (INCHO) R750 | | R3000
2034 Carrelation between Integration and Choice
Settlement Plan R 1000

Fig. 3. Method schema

Source: own work.

By comparing the results of the analysis with the spatial sequence method,
which enables the comparison of urban areas with diverse characteristics, this
study aims to address the following questions in the context of Makassar:

1. How do increasing urbanised areas influence the intelligibility and accessi-
bility of the city’s spatial configuration?

2. What are the impacts of past and present urban planning decisions on
Makassar’s spatial structure and connectivity?

3. At which spatial radius can optimal values of intelligibility and accessibil-
ity be identified using the spatial method?
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The findings of this study are expected to provide insights into the key criteria
and constraints that should be considered in future urban planning efforts for Makas-
sar, ensuring a more integrated and sustainable urban development approach.

3. RESULTS AND DISCUSSION

This study examines changes in urban morphology, growth trends, intelligibil-
ity, and accessibility that occur in Makassar city. How and to what degree differ-
ences and changes affect the value of integration, followed by changes in the value
of intelligibility and accessibility occur.

The average integration value on the 2023 integration map is 494.394 and the
segment number was 2638 (Fig. 4). It can be seen that roads with high integration
values are located on Cenderawasih Street (756.622), Kakatua Street (682.802),
Hati Mulia Street (735.192), and Hati Murni Street (703.872), where many settle-
ments are located around the axis of these streets, and this axis is the initial reference
for the development of the surrounding area. While the Mariso fishermen settlement
is an area with a fairly low integration value, Cendrawasih Street, Haji Bau Street,
and Metro Tanjung Bunga Street are quite important roads that connect other settle-
ments. The highest intelligibility and accessibility values in 2023 were achieved at
a radius of R1000 with an INCO of 0.71 and an INCHO of 0.285 (Fig. 5).
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Fig. 4. Spatial integration values for Makassar in 2023

Source: own work.
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Fig. 5. (a) Correlation between Integration and Connectivity (R1000) of Makassar in 2023,
(b) Correlation between Integration and Choice (R1000) of Makassar in 2023

Source: own work.

The average integration value in 2034 on the integration map is 610,811
(Fig. 6). The addition of a large enough space, namely the Equilibrium Cen-
terPoint Park project, including Center Point of Indonesia, brings the num-
ber of segments to 3953. Cenderawasih Street (756,622) and Kakatua Street
(682,802) are still the streets with high integration values. With this expansion,
previously Metro Tanjung Bunga Street (553,111), Penghibur Street (701,121),
and Haji Bau Street (652,082) became increasingly integrated roads with the
values of Metro Tanjung Bunga Street (869,665), Penghibur Street (927,448),
and Haji Bau Street (845,669). There is no significant change in the value
of integration in the Mariso Fishermen Settlement. The highest intelligibility
value in 2034 is achieved at a radius of R1000 with an INCO value of 0.827,
while the highest accessibility value is at a radius of R750 with an INCHO
value of 0.30 (Fig. 7).

Referring to Table 1, the intelligibility value at the Rn radius (global radius)
in 2023 was 0.09 and experienced a slight decrease in 2034 to 0.06. Although not
significant, at only 0.03, this confirms previous research conducted in European
cities that there is an inverse relationship between intelligibility and urban growth
(Dalton, 2011) also research conducted by (Gilinaydin and Yiicekaya, 2020) in the
city of Gaziantep, Turkey. The accessibility value at radius Rn in 2023 was 0.26
and decreased slightly in 2034 to 0.18, or a decrease of 0.08. Consistent with these
findings, it seems that that accessibility decreases proportionally with the size of
the city.

The decrease in the intelligibility value of 0.03 and the accessibility value of
0.08 is not very significant when looking at the number of segments, which in-
creased by 1.5 times from the previous size.
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The decrease in the value of intelligibility and accessibility can be explained by the
fact that on the 2023 map there was no planning specifically related to existing set-
tlements, while in 2034 there have been efforts for better urban planning, although it
will be very difficult to change as a whole considering it is not easy to overhaul the
configuration of the city that has been built.

In previous years, the growth of the area in Makassar City only grew organically
and undirected. while on the 2034 plan map there have been efforts to arrange a more
orderly city so that although there is a global decrease in the value of intelligibility
and accessibility at Radius Rn, it is not so large compared to previous studies.

As described in the method and illustrated in Table 1, it is possible to determine
which settlement plan achieves the highest value of intelligibility and accessibil-
ity, along with the corresponding radius. In this particular case, the settlement
plan in 2023 achieved the highest value of intelligibility and accessibility both at
a radius of R1000, while the settlement plan in 2034 achieved the highest value of
intelligibility at a radius of R1000 and accessibility at a radius of R750.

The interesting thing is that although in the global radius (Rn) settlement plan-
ning in 2034, the intelligibility value has decreased compared to the 2023 settle-
ment planning, the local intelligibility value has actually increased. Despite a 1.5
times increase in size, the intelligibility value of R250 actually increased from
0.64 to 0.73, the intelligibility value of R500 increased from 0.65 to 0.76, the
intelligibility value of R750 increased from 0.70 to 0.80, the intelligibility value
of R 1000 increased from 0.71 to 0.827, the R1500 intelligibility value increased
from 0.49 to 0.795, the intelligibility value of R2000 increased from 0.26 to 0.76,
and the intelligibility value of R3000 increased from 0.001 to 0.65. This shows
that, at the local radius, there is an increase in the intelligibility value at each ra-
dius. Therefore, the statement that “intelligibility decreases with urban growth”
is true, but it can be said that if the development of a city is well planned and
designed, the intelligibility value can be improved or at least maintained even if
the city expands.

Quite a different thing happened to the accessibility value; at a radius of R250—
1000, there was an increase in the accessibility value. The accessibility value of
R250 increased from 0.17 to 0.21, the accessibility value of R500 increased from
0.21 to 0.25, the accessibility value of R750 increased from 0.28 to 0.30, and the
accessibility value of R1000 increased from 0.285 to 0.28. However, at a radius
of R1500-3000, there was a decrease in the accessibility values. The accessibility
value of R1500 decreased from 0.277 to 0.236, the accessibility value of R2000
decreased from 0.281 to 0.200, and the accessibility value of R3000 decreased
from 0.26 to 0.15. This could happen because as the size of the area expands,
affordability or accessibility at a radius of R1500 and above begins to decrease
along with the increasing distance travelled. Even at a radius of R250-1000 in
settlement planning 2034, there is an increase in the value of accessibility. This
makes sense given that the size of the planned settlement increased by 1.5 times.
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Table 1. The intelligibility and accessibility values varying according to years and radius

Plan Radius Number of Global Local Intelligibility | Accessibility
Year Segment Integration | Integration (INCO) (INCH)
250 42.633 0.64 0.17
500 93.473 0.65 0.21
750 163.419 0.70 0.28
1000 241.846 0.71 0.285
2023 2638 494.394
1500 375.119 0.49 0.277
2000 446.551 0.26 0.281
3000 492.346 0.001 0.26
n 494.394 0.09 0.26
250 34.829 0.73 0.21
500 74.388 0.76 0.25
750 129.581 0.80 0.30
1000 191.956 0.827 0.286
2034 3953 610.811
1500 304.478 0.795 0.236
2000 385.203 0.76 0.200
3000 494.701 0.65 0.15
n 610.811 0.06 0.18

Source: own work.

This study’s findings demonstrate a significant decline in intelligibility and
accessibility values at the global scale (radius Rn) as Makassar continues to grow.
This observation aligns with Hillier (2001) analysis of 58 cities worldwide, where
he found that cities with lower global integration and intelligibility values — par-
ticularly those in Arabia — often evolved based on spatial cultures that favoured
organic growth over grid-like, planned development. Similarly, many Indonesian
cities, including Makassar, have historically grown in an unplanned, incremental
manner. This organic spatial culture tends to prioritise localised adaptations over
systemic connectivity, which contributes to lower global integration.

In Makassar’s case, urban expansion has followed a pattern that reflects a re-
active rather than anticipatory planning approach. The 2015-2034 spatial plan
reveals that much of the new development is concentrated on the city’s western
coastal area — land that was previously unoccupied or used for different ecological
functions. This transformation is driven by spatial pressures such as increased
demand for residential, economic, and social spaces, coupled with a limited sup-
ply of developable land in existing urban cores. The conversion of coastal areas,
while providing short-term relief, may unintentionally disrupt spatial coherence at
a city-wide level if not aligned with broader integration goals.
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Notably, although intelligibility and global accessibility values decline with ur-
ban growth, the study also found an increase in local intelligibility and accessibility.
This supports the argument that well-designed localised interventions can preserve
or even enhance spatial legibility within neighbourhoods. Research by Giinaydin
and Yiicekaya (2020), reinforces this finding, suggesting that while macro-level
expansion may dilute spatial clarity, micro-scale planning (e.g., pedestrian-oriented
design, connected street networks) can counterbalance these effects.

This duality emphasizes the importance of scale in spatial planning. While mac-
ro-scale disintegration poses challenges for wayfinding and mobility, local-scale
improvements can contribute to urban resilience. For example, the integration of
mixed-use corridors, transit-oriented development (TOD), and human-scale street
networks — as observed in projects like the revitalisation of Kota Tua Jakarta or
the TOD pilot zones in Surabaya — can improve neighbourhood connectivity and
spatial intelligibility even within a rapidly growing city.

Therefore, to mitigate the declining spatial quality associated with urban ex-
pansion, Makassar’s planners should prioritise interventions that enhance specific
spatial characteristics, such as permeability (ease of movement), connectivity (de-
gree of interlinkage between streets), and visibility (clarity of spatial layout). In-
tegrating these principles into current and future development — particularly in the
CPI project area — can help preserve spatial logic while accommodating growth.

Moreover, the findings of this study highlight the need for urban planning poli-
cies that are not only responsive to physical expansion but also informed by spatial
analysis tools such as space syntax. By using intelligibility and accessibility met-
rics as benchmarks for design interventions, policymakers can better evaluate the
long-term spatial implications of their plans. This approach can serve as a founda-
tion for more adaptive and context-sensitive planning in Indonesian cities.

4. CONCLUSION

This study aimed to analyse the transformations in the spatial configuration of
Makassar City, particularly focusing on the changes in intelligibility and accessi-
bility between 2023 and 2034. The findings reveal that the city’s expansion — es-
pecially into the western coastal area of Mariso district — results in a significant
shift in urban connectivity. Notably, while the global intelligibility and accessi-
bility values decreased due to the city’s expansion (1.5 times its current size),
local intelligibility and accessibility values increased. This suggests that although
large-scale urban growth can reduce spatial coherence at a global level, localised
interventions can maintain or even improve accessibility and intelligibility within
neighbourhoods.
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The decrease in global intelligibility and accessibility poses challenges for
urban planners, as it indicates that the spatial layout is becoming more frag-
mented, potentially hindering efficient movement and accessibility across the
city. This could affect not only the ease of navigation but also social connec-
tivity and economic activity. Therefore, future urban planning must address
these issues by ensuring that main connectivity corridors, such as Cenderawasih
Street, Kakatua Street, Metro Tanjung Bunga Street, Penghibur Street, and Haji
Bau Street, are preserved and optimised. Maintaining these axes is crucial for
ensuring seamless connections between different parts of the city, supporting
both current and future growth while safeguarding the city’s overall spatial co-
herence.

In addition to the technical aspects of spatial design, the integration of Makas-
sar’s historical and maritime identity should be prioritised. The preservation and
connection of the Mariso fishermen settlements with new urban developments
will help retain Makassar’s unique cultural and historical character, preventing it
from becoming a fragmented city with little sense of place. Urban planners should
consider not just the efficiency of infrastructure but also the social and cultural
value of historic spaces.

While the study provides valuable insights into the future spatial configura-
tion of Makassar, several limitations must be acknowledged. Firstly, the analysis
relies heavily on quantitative measures from the Space Syntax software, which,
although useful, does not account for qualitative aspects such as local commu-
nity needs, social dynamics, or non-physical factors like cultural practices and
behaviours. These variables, such as public opinion and the social and cultural
context of urban spaces, are crucial for understanding the real-life impact of urban
planning decisions. Furthermore, the study’s reliance on GIS data and software
tools limits the generalisability of the findings to other cities with different spatial
cultures or planning approaches.

To address these limitations, future research should incorporate more quali-
tative data, including surveys and community feedback, to gain a deeper under-
standing of how urban changes affect residents’ lived experiences. Additionally,
the study’s findings could be extended to other cities with similar spatial configu-
rations to assess the broader applicability of the proposed guidelines.

Finally, this study demonstrates that while urban expansion in Makassar may
reduce global spatial integration, thoughtful planning and design interventions
can enhance local intelligibility and accessibility. Planners, policymakers, and re-
searchers from diverse fields should collaborate to ensure that the city’s growth
remains inclusive, sustainable, and reflective of its cultural heritage. With a holis-
tic approach, Makassar can maintain its maritime identity while accommodating
future development needs, ensuring that the city remains accessible, integrated,
and liveable for its residents.
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