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Abstract  Activities of most of the population in
Marisa district and Paguat district generally revolve around

primary agricultural production in suburban and hinterland.

This research was purposed (1) to examine the causes of
the urban agglomeration of farmer settlements, thus
resulting in a spatial form or wban morphology; (2) to
analyze the development process of city morphology due
to the economic strength of the agricultural commodity
export sector, specifically in hinterland farming areas; (3)
to analyze the economic growth due to the export base of
the agricultural commodity with an emphasis on the
population of Marisa. A quantitative-qualitative method
based on the post-posiriv philosophy was employed.
This research employed several techniques in the data
collection process, such as observation, document review,
and interview. In the data analysis, several stages were also
performed, such as analysis of Leading Commodities
(Location Quotient (LQ) Analysis; LQgue & LQguin
Analysis) and Spatial Analysis. The result showed that: (1)
the urban agglomeration led to the settlement of farmer
communities, which also formed a mutual relationship
among the residents. (2) Marisa, according to the
classification of wurban morphology, resembled a
star-shaped or octopus layout. This result indicated that the
dynamics of Marisa as a region started from the
establishment process of the region, and the study
suggested further research related to this matter.

Agricultural

Keywords Farmers, Commodity,

Agglomeration, Morphology

1. Introduction

Activities of the majority of the population in Marisa
district and Paguat district in Pohuwato regency of
Gorontalo province generally revolve around primary
agricultural production in suburban and hinterlands,
considering that agricultural activities demand extensive
land or areas. For this reason, the agricultural sector
dominates land use in Marisa. The primary agricultural
activities were initially aimed at fulfilling the needs of the
population of the city. However, there is an intense shift in
economic activities, thus contributing to the surplus of
agriculture products in suburban and hinterlands.

Marisa comprises several districts, namely Marisa,
Randangan, and Paguat. The population of each district is
20,112 people, 16,512 people, and 15,748 people,
respectively. The dynamics and mobility of the population
contribute to the development and growth of Marisa's
structure and spatial patterns. Infrastructures and resources
of agricultural commodities are considered sufficient.
Currently, the three districts mentioned previously are the
areas well-known for their agricultural product exports
(exportable commodities). Copra production in the Marisa
and Paguat district can reach 2789.8 tons a year. In addition,
these two areas also produce 45,870.7 tons of maize
annually [1]. Extensive and various infrastructures in
Marisa and Paguat districts indicate two processes, i.e.,
economic scale and urbanization economies, which are




Civil Engineering and Architecture 11(1): 412-424, 2023

quite significant in both areas [2].

Marisa has undergone substantial development and
growth (indicated by the provision of urban facilities,
regional market activities, the surplus in agricultural
commodities of the hinterland area, intra-area and
inter-area accessibility), making it become a newly
developing area in the western part of Gorontalo province.
All of this development indicates the urbanization process
in the city. Access between regions is available through
public road and sea transportation in the Bumbulan
sub-district/village, Paguat district. This helps the mobility
of people who mostly work as a farmer. As a new
developing area, Marisa and Paguat district play a major
role in the process of urbanization economics. High
accessibility rates and adequate urban facilities contribute
to the interaction between regions and thereby forming
several patterns in every activity.

LQ value of the sector of plantation crops, specifically
maize and other annual crops (coconut), based on the result
of analysis on each agricultural sector, is > 1. This signifies

Figure 1.
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that the two crops are in the base sector or exportable
commodities. The production of this type of primary
agricultural commodity, which also serves as exportable
commodities, has seen a rise in its production and market
transaction. In other words, the two crops become the
prime mover for economic growth and thereby contribute
positively to the GRDP of the Pohuwato regency. The
following Figure 1 displays information regarding the
marketing of corn and copra agricultural commodities of
Marisa to other cities.

The economic activity of sectors, including agriculture
and trade, as well as hotels and restaurants, contributes
significantly to the pattern and urban structure, which
drives the horizontal growth of the economy of Marisa.
Activities in trade, hotels, and restaurants develop better in
the center of Marisa, while the agricultural production and
industry flourish in the suburbs due to the condition in
Marisa.

Marketing of corn and copra agrcultural commodities in Marsa
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The development of urban economic activities is
inseparable from agriculture, urbanization, urban
agglomeration in the settlement of farm laborers and
landowners, variations in settlement patterns, patterns of
location activities, and patterns of movement. All of these
aspects form an urban pattern, and this notion is worth
investigating.

From the background and the problem formulation, the
research aims to address some questions regarding (1) The
interaction between spatial and urban patterns of Marisa
with urban economic activities, including factors caused by
the export of agricultural base commodities. (2) The urban
morphology development due to the farmer concentrations
contributes to establishing settlement areas in Marisa,
Pohuwato regency, Gorontalo.

Further, this research examines the agricultural activities
and rural-urban interactions that shape urban areas' ur
economic activities and development. On that ground, the
objectives of the research are: (1) to examine the causes of
the urban agglomeration of farmer settlements, thus
resulting in a spatial form or urban morphology due to the
economic development of the agricultural commodity
export; (2) to examine the process of urban morphology
caused by the economic strength of the agricultural sector,
specifically in hinterland farming areas, and explore the
economic growth due to the export base of agricultural
commodities with an emphasis on the population of
Marisa.

2. Literature Review

2.1. Location and Growth Pole Theory

In 1826, Johann Heinrich Von Thunen formulated a
theory on the specialization of land use based on types of
agricultural activities (food production, farming) within an
area with a monocentric spatial structure. The theory also
considers the price and distance from the production
location and the city center as the market area [3]. The
agricultural activity considers the distance between the
production area and the city center; the notion is often
referred to as land rent theory, as it involves the rate of land
rent price as the measurement. The agricultural business
activity in the first concentric nearby the city center is
considered the business with the highest productivity per
hectare. The second concentric belongs to the agricultural
activities with lower productivity and better product
durability compared to those in the first concentric, and so
forth. That being said, the commodity is assumed to yield
high enough profit to pay the land rent price [4].

Development pole theory elaborates on a city's
economic development within a wide area by considering
the spread of resources and unequal resource absorption.
Involving economic measurement tools, the theory is
regarded as dynamic; it also proposes its implication for
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planning. Development pole theory is able to explain the
development between developed and developing countries.
A center of development must possess four characteristics:
1) internal relation between activities with economic
values, 2) the presence of multiplier effect, 3) geographic
concentration, and 4) support towards the development of
nearby area [2].

2.2. Basic and Non-basic Economy

Demands for goods, services, and products stimulate the
growth of industry that utilizes local resources (manpower
and material); such conditions will encourage new jobs and
contribute to community welfare [5]. The export basis
model is identical to the economic basis model [6];
therefore, it is assumed that economic activity is the root of
export activity. Economic activity is classified into basic
and non-basic sectors [7,8].

Export basis activity is an economic activity with
comparative and competitive superiority within an area.
The activity specializes in the production and export of
goods and services with optimal cost compared to other
goods and services. An export activity goes beyond
administrative borders [9]; therefore, it produces income
for a region [10] the
surrounding regions [11]. A method to sort between basic
sector (export) and non-basic sector (service) comprises
the location quotient (LQ) tedifque as the quotient that
compares the number of parts of a sector in a region with
the whole sector in national scope [12]. The LQ share and
LQ shift equations are presented as follows [13,14]. LQ
(Location Quotient) share equation.

and influences activities In

kn+QR ko)

2}
(N kn ko ]
(QNn+QNo)
QRkﬂ-QRko)
i — QRK=QRo
LQshift= [ QNKﬂ-QNkO] (2)
QNn-QNo )

LQshare= [ (1)

where:

(QRko: Economic indicator of sector k of an area at the
beginning of a period

QRkn: Economic indicator of sector k of an area at the
end of a period

QRo: Economic indicator of the total sector of an area in
the beginning of a period

QRn: Economic indicator of the total sector of an area in
the end of a period

(QNkn: Economic indicator of sector k of reference area
at the beginning of a period

QNko: Economic indicator of sector k of reference area
at the end of a period

(QNn: Economic indicator of the total sector of reference
area at the beginning of a period

QNo: Economic indicator of the total sector of reference
area at the end of a period

The sector's relative position is determined based on
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criteria as follows: (1) LQshare > 1 and LQshift > 1:
Progressive sector, which indicates that the sector is highly
contributive with a high level of specialization/
concentration and rate of change/competitiveness. (2)
LQshare < 1 and LQshift > 1: Developing sector, which
indicated that the sector is considered as prospective to be
impactful or having a low level of
specialization/concentration but with a high rate of change;
(3) LQshare > 1 and LQshift < 1: Slow-progressing sector,
which indicates that the sector's prospect is rivaled by the
similar sector in other regions or having a high level of
specialization/ concentration, but with a low rate of
change/competitiveness. (4) LQshare< | and LQshift < 1:
Lagging sector, in which the sector is less prospective to
any impacts or has a low level of
specialization/concentration and rate of
change/competitiveness.

causc

2.3. City and City Development

A city is defined as a surface area where a population
concentration occurs. The community conducts various
types of activities in economic, sociocultural, and
governmental administrative sectors. In detail, a city
possesses  several characteristics as follows: 1)
geographical land that consists mostly of settlement area; 2)
population in relatively large number that is concentrated
on the limited land area; 3) livelihood that comprises
mostly non-agricultural activities, most of them are in
tertiary/service sectors (trade, transportation, finance,
banking, education, health, and other services), as well as
secondary/processing sectors (industry and manufacture);
4) rational, economic, and individualfi§ interaction
patterns that are considered attractive by people who live
outside the city, either those who live in rural areas or in
smaller towns. On the other hand, several characteristics of
a city: taking place in a particular location within an area,
developing in a group, definite regional border, availability
of wvarious types of livelihood, the requirement for
resources, presence of a monumental identity, and a place
that accommodates humans and buildings [15].
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Z.hCity Spatial Forms and Expressions

City development, as an accumulation of various events
or activities and interactions of city dwellers, will shape the
physical environment within a certain period, thus
affecting the spatial appearance [16]. Cities are formed
over a long period and are an accumulation of development
stages. The study of urban morpholo gy is very important to
explain the phenomenon of a city by looking at its shape
and structure in the initial conditions to the current
conditions of a city's development [ 1 §E)

The product of urbanization results in the physical space
of the city or changes in the land use of the city, creating
problems in urban planning. The development process of a
city is inevitable and identical to the development of
population and the economy. Housing and public
infrastructure are among the essential elements in the
efforts to accommodate high population and economic
growth rates. That being said, the procurement process of
the infrastructures tends to convert productive agricultural
land, alter and fragment the earth's vegetation cover
[18,19], and shift the parts of the city through the
penetration of commercial functions [20]. In general, the
commercial functions take place in strategic locations in
the urban area and directly influence the ever-growing
development of the city's spatial structure.

Urban areas have diverse spatial stifiifures and are
constantly evolving over time. Urban spatial structure
refers to the structure of residential centers and
infrastructure network systems and the supporting facilities
for socioeconomic activities [21]. Several factors influence
the diversity of urban spatial structure, namely geography,
topography, history, water, land, and activities that occur
therein. In additioffhe physical elements of city formation
are influenced by land use, building layout, circulation and
parking, open space, pedestrian paths, supporting activities,
information systems, and conservation and conversion
[22,23].

At a macro level, the urban spatial structure in several
major cities in Europe and America follows several models.
The developing city will form a new urban spatial structure
model as a combination or evolution of several existing
models. The following table will explain the models in
detail [24].
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Table 1. Urban Spatial Structure of European and Amercan Cities

No Urban Structure Model Visualization
1. Star Model
la. Large Radial
1b. Polycentric
Development direction
2. Concentric Radio Model (spider web with variable radial and sturdy tangential connections)
—> a
.
2a. Weak concentric connections
\
E> Effective soil control
2b. Weak concentric connections
3. Discontinuous polycentric
12 Weak peripheral polarity (Rennes, Pekin
T1992)
b Strong peripheral polarity ( London, Moscow,
© and Stuttgart)
4. Linear (more or less polycentric)
4a. Corridors (Cairo and Seattle) %
% Development direction
4b. Dual Axis with SDRIF new city (Paris) P
:> Effective soil control
e Circular (San  Francisco urban  area, - B
Randstad-Dutch) -
5 Polycentric reticular
In more or less dense urban layers (Detroit,
Sa.
Los Angeles)
sh Galaxies with a strong urban core (Ruhr,

Rhine-Neckar)
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The development of a city can be seen from the pattern
of development of the city's spatial structure and the factors
that influence it. Moreover, the pattern of development of
the urban spatial structure is influenced by population
growth, the process of urbanization, and technological
advances that serve urban communities [25]. The physical
propagation pattern of the city is divided into three forms,
namely: (1) the physical propagation of the city as a form
of @hcentric development, (2) the physical propagation of
the city that follows the pattern of the road network and the
propagation is not the same in every part of the city with
clongated linear physical development (ribbon/linfr/axial
development), (3) the physical propagation of a city that
does not follow a certain pattern is called
leaptrog/checkerboard development [26].

2.5. Land Management

Land management aims to point out the spatial division
of the city's role [27]. Allocation of land for economic
activity requires considering the natural features (e.g., land
shape, surface water, groundwater, seawater, soil, mineral
contents, and vegetation) and population activity. Aside
from settlement, regional, rural, or urban land management
is hugely influenced by socio-economical activities.
EFhong methods to identify urban land use pattemns are
concentric zone theory, sector theory, and multiple nuclei
concept.

2.6. Development Theory3

Regarding the notion of development, in general, there is
an agreement that development is a process for making
changes [28]. Meanwhile, a simpler understandfgg)
explains that development refers to a change process for
th@Better through planned efforts [29].

Development is a process of change that includes all
social systems, such as politics, economy, infrastructure,
defense, education and technology, institutions, and culture
[30]. Furthermore, development is an economic, social,
and cu]] transformation [3 1]. Development is a planned
change prod€}s to improve various aspects ofpeople's lives.
In addition, national development can also be interpreted as
a deliberate economic, social, and cultural transformation
through policies and strategies toward the desired direction
[32]. The transformation in the economic structure, for
example, can be seen through the increase or rapid growth
of production in the industrial and service sectors so that its
contribution to national income is getting bigger. Onf{{5e
other hand, the agricultural sector's contribution will
become smaller and inversely proportional to the growth of
industrialization and economic modernization. With the
increasing complity of people's lives involving various
aspects, the idea of modernization no longer only covers
the economic and industrial fields but has penetrated into
all aspects that can affect people's lives. Therefore,
modernization is defined as a process of transformation
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and change in society, including all aspects, i.e., economic,
industrial, social, cultural, and so on [33].

From the history of changes i conceptualizing
development, there are various ways of defining
development. At first, development was only defined in an
economic sense, but the thought developed that
development was not only defined in an economic sense,
but development was seen as aﬁl}rnamic and
multidimensional concept or covered all aspects of human
life, such as; economic, political, sociocultural, and so on
[33].

3. Methodology

This research employed a quantitative method and
explained it qualitatively. The use of quantfglive method
was based on the positivism theory, while the qualitative
method was based on the philosophy of post-positivism or
interpretive; it was used to examine the condition of natural
objects. The data analysis was performed inductively, thus
ensuring more meaningful research results than research
generalization. The qualitative data were collected using
purposive sampling. In a purposive sample, the sample size
is determined by considering all information that will be
collected [34]. In this section, the study was carried out
starting from the conduct of the field study and during the
study (emergent sampling design).

The qualitative data collection process employed several
techniques, such as observation, document review, and
interview. Additionally, the survey and observation
methods were applied to uncover the phase of urban
development and changes in the spatial structure of Marisa
from 1980 to 2017.

This research focused on Marisa, a center of services and
trade, hotels and restaurants, and education. Moreover,
having a role as the second food barn after the Randangan
district, the Paguat district functions to support its activities
of Marisa (see Figure 2). Marisa and three
sub-districts/villages in the Paguat district (as the
hinterlands) were chosen to be the research sites for the
following reasons. (1) The area is a small and remote city
(enclave city); Marisa is located on the coast of Tomini
Bay and in the western part of Gorontalo province. (2) The
area is an expansion of the Boalemo district. Marisa has the
potential for changes in land and the city's
socioeconomic development.

In the data source sampling techniques, purposive
sampling was performed through interviews. The unit of
analysis carried out in Marisa consisting of
sub-districts.-"villagcsa' Buhu Jaya, Libuo, Maleo, Lotus,
Palopo, Bulangita, Botubilotahu Indah, North Marisa,
South Marisa, Pohuwato and East Pohuwato. Interviews
were conducted with the Marisa and Paguat district
residents as the research sites. The respondents should be
considered key persons who were deemed worthy and
understood the growth and development of Marisa.

use

was
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Figure 2.

Research Site at Marisa, Pohuwato Regency

The data collection techniques relied on the triangulation
method, which combined various data collection
techniques and data sources. The implementation of
triangulation in this section was not merely t§fbllect the
data but also to test the credibility of the data. The purpose
of triangulation was not to find the truth about some
phenomena but to broaden the researchers' understanding
of what had been found.

Quantitative data analysis was conducted deductively;
meanwhile, qualitative data analysis was performed
inductively, meaning that the analysis was based on the
data obtained. Some stages of the analytical method used in
this study include:

Analysis of Leading Commodities

The leading commodities used in this study consisted of
(a) Location Quotient (LQ): analysis is one of the indirect
measurement methods. This method is used to determine
whether a sector in an area is a base or non-base sector [9].
(b) LQqpure and LQgyy Analysis, in which the result can be
used for applying the priority scale of developmental
sectors [13].

Spatial Analysis

This approach takes into account the changes in the
elements that make up urban space quantitatively and
qualitatively [35]. To find out the development of Marisa

and its development trends, each map analysis was carried
out overlaid at any given time. Besides, analysis of spatial
patterns (concentration, distribution, spatial complexity,
etc.), spatial tendencies, forms, and all spatial interactions
were presented descriptively [14].

4. Result and Discussion

4.1. Analysis of the Economic Condition in Marisa

The result of the LQ analysis in Table 1 reports that the
superior commodities that move the market are copra (LQ=
1.86, contributing to the GRDP of the regency by 14.77%
in 2017) and maize crops from the agricultural sector (LQ=
2.05, contributing to the GRDP of the regency by 16.28%
in 2017). Both are classified as exportable commodities
that drive urban economics with multiplier effects of 0.63.
Maize have the highest performance
competitiveness, which give a contribution to stimulating
the economic conditions in a city or a region.

The production rate of copra over the last few years was
59.56 tons (2010) and 67.80 tons (2017). On the contrary,
maize crops outnumber the production rate of copra
commodities (11,019 tons in 2010 and 19,119.33 in 2017).
Supplies of copra and maize crops also come from the
Paguat district.

markets and
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Table 2. Gross regional domestic product of Marisa based on constant Price 1980-2017

Year
No Sector
1980 2000 2017
1 Ag riCL}Iture, Plantation, Forestry, and
Fisheries
Agriculture
Maize 3701.29 6761.59 19422.24
Rice 11556 770.43 1893.02
Palawija 1378 34.50 63.10
Plantation 4911.51 6242.99 12305.44
Animal husbandry 42197 541.19 693.92
Forestry 479.04 381.02 108.20
Fisheries 1871.76 324725 5708.23
2 Mining and quarrying 1388.35 132534 221.85
3 Processing industry 630.28 122931 324211
4 Electricity, gas, and clean water 2357 74.49 250.87
5 Construction 596.64 1106.61 336792
6 Trade, hotels, and restaurants 392.10 4830.47 9880.79
. Transportation, Wf]reh_mlsing, and 3306 $2186 1431.94
communication
8 Finance, real estate, leasing, and services 2318 241.01 115641
9 Community, social and personal services 19.06 278384 4092.54
Sum Total of GRDP 14908 .34 30091.88 63838.60
Growth Rate of GRDP 6.79 748

In Paguat, the copra commodities are processed to CPO
and traditional cooking oil. The production of the
commodity is under the management of PT. Multi Nabati
Sulawesi. Other companies, including PT. Seger Pangan
Sejahtera and PT. Mellium Agroindo Selebes, process the
cocomut to desiccated coconut and nata de coco,
respectively. Crude palm oils (CPO in short) from copra
extracts, excluding traditional cooking oils, are exported to
other areas. The traditional oils are mostly distributed to
Marisa and other districts in the Pohuwato regency local
markets. Areas included within the export target of copra
mvolve India (international market), Manado, Makassar,
and Surabaya. Similar to the copra commodity, processed
maize is exported by PT. Harim and PT. Seger Pangan
Sejahtera to meet the market demand in the Philippines and
South Korea for the international market and Makassar and
Surabaya for the local market.

Back in 2010, the export value of copra commodities in
Marisa reached IDR 1.357 billion. The export value of this
commodity increased to IDR 1.458 in 2017, although it
was not that significant. In contrast, there was a spike in the
export value of maize commodities from IDR 97.049
billion in 2010 to 296.462 in 2017. Reinvestment of the

export revenue from the regional and international markets
by the government and the people has been attempted by
purchasing import essentials, ranging from food, clothing,
and shelter needs, as well as various service products that
are not produced in Marisa. This approach supports and
provides services for basic economic and non-basic
economic activities (domestic) in the area.

4.2. Economic Analysis of Marisa

According to the GRDP of Pohuwato Regency, the
agricultural sector (with its commodities, namely maize
crop and copra) and capture fisheries still dominate
economic activities in Marisa. The agriculture and capture
fisheries subsectors serve as the basic sector of the

economic conditions of Marisa, while others are
categorized as non-basic industries or supporting
industries.

All of the agricultural products, including those from
fisheries, are distributed to other cities and even outside the
Pohuwato regency or the external market. Regional and
international trade has become the source of income for the
people and government. The government has opted for the




reinvestment of income in the basic and non-basic sectors.
The government has endeavored to provide public
infrastructures to optimize the reinvestment further. For the
urban community, the regional and international market
income will be invested in both primary and non-basic
sectors. People also spend their income on essential goods,
housing, clothing, health, education, and saving. These
activities stimulate the urban economy of Marisa.

Stronger economic activities are reported in the
agricultural sectors of Marisa. From 2010 to 2017,
processing industries in the Paguat district have seen a rise
in their economic activities. This is represented by the
growth of urban solids from 13 ha in 2010 to 20.44 Ha in
2017. The same trend also applies to Marisa's real estate
development, with the wrban solids' growth from 12.36 ha
in 2010 to 22.21 ha in 2017.

The loss of agricultural land in Marisa by 287.60 ha has
been spotted as the development of agricultural areas has
undergone significant development. Despite being one of
the small cities of Pohuwato regency, Marisa is the most
populous area in the regency. According to the statistics
bureau of Pohuwato r@dhcy, the total population of Marisa
was 22,887 in 2018, with a population density of 382.34
people/ha. A statistic report has revealed that from 1980 to
2017, the agricultural land area had dropped to 1450.53 ha,
indicating land conversion in the city, which was impactful
on many agricultural lands, e.g., primary dryland forests
and mangrove forests.

In 1980, 36.77% (2201.23 ha) of the total area of Marisa
was mostly plantation; it was the highest land-use rate for
agricultural sectors. Following the list was the use of land
for primary dryland (1754.01 ha, 29.30%), shrub (864.71
ha, 14.44%), mangrove forest (402.09 ha, 6.72%), open
spaces (392.75 ha, 6.56%). Other land uses included
dryland farming (168.14 ha), settlement areas (122.11 ha),
and inland water (75.88 ha). The trend of land use
remained the same in the following years. The only notable
differences were a decline in the area of inland water to
58.15 ha and primary mangrove forest to 197.65 ha, while
the area of moorland was increased to 119.73 ha.

Dryland farming dominated the land use in 2017, with a
total area of 1580.43 ha or 26.40%. Following the dryland
farming was the use of land for plantation (1450.53 Ha,
24.23%), shrub (850.28 ha, 14.20%), primary dryland
forest (845.12 ha, 14.12%), residential area (640.65 a,
10.70%), and primary mangrove forest, pond and inland
water area (2 to 5%).

The development of the settlement area saw a rising
trend in the early 1980s, with a total area of 122.11 ha. In
the next ten years, the total area used for settlement was
increased to 141.55 ha, 240.56 ha, 284.69 ha, and 640.65
ha. This was likely due to the land conversion of
productive agricultural land and mangrove forest, which
led to conflicts revolving around the need for food and
settlement, along with other facilities. Recently, many
agricultural lands have been used for growing crops, such
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as coconut, maize, and other horticulture plants. Several
factors determine the conversion of coconut and maize
plantations. Among the examples are economic factors,
social factors, and government roles.

4.3. Social and Population Analysis of Marisa

Population in economic developmEj has a dual role
when viewed from the economic side, namely as a demand
and a supply. In line with these dual roles, the population
can be a driving factor, and an obstacle to economic
development as residents or humans who inhabit an area or
city will be the subject and object of deff§lopment in the
region or city concerned [20]. Improving the quality of the
population can be done through improving the quality of
education, health, income, and social facilities [36].
Further, a large population positively and negatively
impacts economic growth. A high-quality population can
provide quality labor as production inputs and open market
opportunities to encourage economic growth in ag@fjate
[37]. However, a large population with low quality will be
difficult to compete in the labor market, resulting in
unemployment which has an impact on socioeconomic,
food insecurity, and the environment.

Marisa area has a population growth rate of 1.76 per year.
The village or urban village with the highest density level
is North Marisa-Marisa District, with a population density
of 3,833 people/km2, while the lowest density is
Libuo-Paguat District, with 68 people/km2.

This livelihood composition is reflected in the gross
regional domestic product at constant prices and the
economic structure of Pohuwato Regency, where the
agricultural Efftor has a high contribution of 43.07% [38].
The quality of the population in the wban area of Marisa
can be viewed from the human development index. On
average, the Pohuwato Regency has a good HDI or
moderate category with 63.17.

Marisa has two regional variations: the south coast and
an agrarian area in the north. These regional variations
affect the socioeconomic and cultural conditions of the
people living in the two regions. The socioeconomic and
cultural characteristics of the population living in coastal
areas generally work as fishermen with low economic
levels, minimal infrastructure, and poor sanitation. The
orientation of fishermen's settlements generally faces the
coast because the population's activities are water-based,
and the settlement pattern follows the pattern of the
coastline and low-quality house-building materials.
Residential  settlements in  coastal areas have
multifunctions where settlements are used not only as a
place to live and socialize but also as a place for processing
various fishery products such as drying the caught fish. The
marketing area for fishermen's catches is intended to meet
the needs of residents in the Marisa area.

Meanwhile, for people who live in inland areas or
agricultural areas, the socioeconomic and cultural life of




Civil Engineering and Architecture 11(1): 412-424, 2023

the population is very varied. Generally, the population

works as farmers with a slightly better economic life than

residents living in coastal areas. Residential areas are

equipped with infrastructure and sanitation, and the qual{£Z})
of housing materials is slightly better than the conditions of
settlements in coastal areas. The pattern of population

settlements in land or agrarian areas forms a pattern of
spreading and clumping (groups). Like settlements in

coastal areas, settlements in this area also have multiple

functions. This means that settlements also function as a

place to accommodate crops and process and distribute

agricultural commodities, in addition to settlements which

have the main function as a place to live and socialize.

Many houses or settlements located close to transportation

routes, especially land transportation, have been converted

mto service places, restaurants, cafes, or restaurants or

hotels.

4.3. Soil Geophysical Analysis of Marisa

There was not much residential area in both the city
center and suburban in 2017. At the time, the settlement
area was only 10.70% of the total area of Marisa (640.65
ha). Most of the land was used as dry farm areas (26.40%,
1580.43 ha) and plantations (24.23%, 1450.53 ha), shrubs
(850.28 ha, 14.20%), and primary dryland forest (845.12
ha, 14.12%). Increased land use for the development of the
settlement area, although not that significant, has continued
slowly. Take a look at the comparison between the total
settlement area in 1980 and 2017. The settlement area took
only 122.11 ha out of the total land area in the past. In 2017,
the numifffi) increased significantly to 640.65 ha. This
situation is closely related to the emergence of trade in
goods and services, which is seen from the percentage of
the land use for trade centers at the city center of Marisa of
0.07% (4.15 ha) of the total area. In other words, the
comparison among the three sectors, i.e., settlement area,
trade centers, and agricultural land, is 1:0.006:5. This trend
indicates that the agricultural sectors were the prominent
sector in Marisa, a unique city with the characteristics of
urban and rural areas. Such a trait, i.e., the composition of
the land use, portrays the uniqueness of an agricultural city
[26].

There are two categories of land use in Marisa: urban
solids and urban voids. Urban solids in the city center were
11.06% of the total area in Marisa or 662.23 ha, while the
voids dominated the area in Marisa with 5323.86 ha
(88.94%), the ratio between the two areas was 1:8. Simply
put, the majority of the area in Marisa was void areas, with
many agricultural lands.

The pattern of urban solids and urban voids is mostly
found in sub-districts/villages of Bulangita, Teratai, Maleo,
Libuo, and Buhu Jaya. All five villages or sub-districts are
far from the city center of Marisa. The densest land use can
be found in sub-districts/villages of Pohuwato,
PohuwatoTimur, Marisa Selatan, and Marisa Utara, which
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are located nearby the downtown. In other words, the
sub-districts/villages of Bulangita, Teratai, Maleo, Libuo,
and Buhu Jaya are the only agricultural centers within the
area of Marisa.

The situation above is portrayed by the dimension of
several roads in Marisa, such as Jl. Trans Sulawesi (a
l4-meter primary road that passes Buhu Jaya, Libuo,
Maleo, Teratai, Palopo, Marisa Selatan, and all the way to
Marisa Utara), JI. Sultan Amai (an 8-meter collector road
that passes Marisa Utara and Botubilotahu), J1. Pelabuhan
(an 8-meter collector road that passes Marisa Selatan,
Pohuwato Timur, and Pohuwato). There are also other
12-meter collector roads, e.g., JI. Diponegoro, JI. Nani
Wartabone, and J1. Jenderal Sudirman, and the remaining J1.
Dr.Herizal Umar, an 8-meter road that passes
sub-districts/villages of Botubilotahu Indah and Teratai.
The dimension of each road in every village represents the
functions based on the level of road's capacity.

The road network dimension refers to the basic form of
the network structure and has functioned as the input of the
road network. J1. Trans Sulawesi, the primary road in
Marisa, has branch roads in several sub-districts/villages.
Those involve Jl. Teratai-Sipatana (Teratai village), JL.
Palopo Raya-Diponegoro and JI. Jenderal Sudirman
(Palopo village), JI. Sultan Amai (Marisa Utara village),
and JI. Pelabuhan (Marisa Selatan village). The road
network runs through Marisa with its linear city model. To
the north, the arterial road intersects with collector roads,
i.e., JI. Sultan Amai, while in the southern part of the
arterial road intersects with JI. Pelabuhan, thus forming
crossroads. Such a condition indicates a strong interaction
between the city center and suburb in Marisa. JI. Trans
Sulawesi is the main road that spreads across the
downtown area of Marisa. The road supports the economic
activities of people in the city and allows those from other
branch roads, i.e., JI. Sultan Amai and J1. Pelabuhan to go
to the settlement area.

4.4. Pattern and Functions of Built Environment

The built environment, especially houses in the
settlement area, has several characteristics. On average, the
height of houses ranges from 4 to 4.5-meter with the
minimum distance range of 1 20 meters (this does not
apply to the settlement area in Pohuwato and Pohuwato
Timur village, with the minimum distance of | to 2 meter).
The average building coverage ratio is 63/55, with varied
physical appearances and configurations.

The built environment creates blocks and open spaces.
Furthermore, the development of the building, including
the adjustment of the size, depends on the building's owner.
The material of the building is built separated from one part
to another. All primary built environments, e.g., settlement,
hotel, bank, grocery, pharmacy, health center, government
office, and hospital, are built on both sides of the main road,
or JL. Trans Sulawesi. The central business district (CBD),




located in the downtown area, follows the elongated shape
of the city. Most of the building in this area is originally
from the built environment of a settlement area with its
functions conversed [20]. The buildings are common
throughout J1. Trans Sulawesi. Government offices are
built on a separate block in Palopo village, which turns out
to be the new city center in Marisa. This is to ease the
cooperation between government bodies. The majority of
the buildings are single-story, except the regent office,
immigration office, religious court office, and military HQ
1313, which are all two-story.

4.5. Urban Morphology of Marisa (Form Analysis)

The land use, road network, and the function and pattern
of the built environment are the urban morphology
components of Marisa. These components have their own
functions in shaping urban morphology. Each composition
describes the formation of urban morphology. Moreover,
the compositions form a compact, octopus or star-shaped
city. This urban form has its unique characteristics, where
the development of downtown and other buildings follows
the road network.

In the downtown area of Marisa, the central business
districts are located on the main road, J1. Trans Sulawesi,
with the percentage of building density at 22.14%. The city
center has undergone a steady development, which is
represented by the fact that the wban solids follow the
model of the branch roads. On the branch roads, the density
percentage, measuring at 12.35%, is lower than those of the
city center or main road.

The implementation of the octopus-shaped morphology
in the central business district and settlement area in Marisa
consists of three parts: core, body, and framework. Within
the core area are many buildings for business centers for
commercial and market activities, with high building
density. Supplies of essential needs of the urban population
are managed in this area. The downtown of Marisa is
located on both sides of J1. Trans Sulawesi, J1. Pelabuhan,
and JI. Sultan Amai; it covers the area of Marisa Selatan
and Marisa Utara village. The basic structure of Marisa is
the base of the octopus-shaped city, which is formed by the
road network. The base form of an octopus-shaped or
star-shaped city is a branch road (spinal). In this type of
framework, road network access is available from any
direction. This concept indicates the connectivity between
the downtown area and suburban area of Marisa, thus
resulting in urban morphology development. The
framework of the urban morphology of Marisa refers to the
collector road and branch roads, with minimum functions
of a road network. The third part of the star-shaped
morphology, and at the same time, the development of the
previous part is identical to urban solids in the
surroundings, which later follow the branch road networks.
Further, the lower part of urban solids represents a built
environment comprising agricultural land (with coconut
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and maize plantations in the northern part, and aquaculture
centers in the southern part).

5. Conclusions

The dynamics of Marisa as a region has started from the
establishment process of the region. Therefore, the study
draws several conclusions regarding the spatial pattern and
structure of Marisa:

Agglomeration of farmers' settlements and housing was
formed due to the agricultural activity that occurred in
Marisa. The agricultural activity involved maize farming
and coconut farming. The farm workers processed the
coconut by drying it into copra. The whole activity was
conducted within the area of maize and copra coconut
farming sites as well as nearby the houses of farm workers
and landlords. The area has functioned as a makeshift
processing site for agricultural commodities. The farm
workers' and sharecroppers' houses that did not have
enough land were built nearby the farm site, while some
farm workers built settlements nearby the house of a
landlord who has large land area. Landowners with the
large land area were able to build drying basins or porono
nearby their houses. The landowner who built a porono
could either use it on his/her own or rent it to other farmers
who did not have such a tool. In the meantime, the farm
workers settled near the drying basin to get closer to the
workplace. Generally, the farm workers, small land owners,
and large land owners had a family relationship; therefore,
they developed strong solidarity or ngala'a among them.

The leading commodities that drive the city's economy
are coconut plantations (copra) and food crop plantations,
namely corn, where LQ copra= 1.86, with a contribution to
the Regency's GRDP of 14.77% (2017). The LQ of corn=
2.05, with a contribution to the Regency's GRDP of
16.28% (2017). The two types of commodities are
classified as exportable commodities that move the city or
region's economy with a multiplier ect of 0.63.

There has been a change in types of land use in Marisa
during 1980-2017; land based on agriculture, primary
dryland forest, shrubs, and primary mangrove forest, or
mangrove forest shows the land change. In 1980, the
highest land use was a plantation, with an area 0of 2,201.23
ha or 36.77%. In 2017, the largest land use in a row was
seasonal dry land agriculture of 1580.43 ha or 26.40%,
plantations with land use of 1450.53 ha or 24.23%, shrubs
of 850.28 ha or 14 .20%, primary dry land forest of 845.12
ha or 14.12%, housing with land use of 640.65 ha or
10.70% followed by land use of primary mangrove forest,
ponds and water bodies with a percentage of 2-5 % of the
total area of Marisa City. Housing and settlement land in
the early 1980s had a land-use area of 122.11 ha and, in the
following ten years, showed an increase in succession to
141.55 ha, 240.56 ha, 284.¢=hha, and 640.65 ha. This
increase was allegedly due to the conversion of productive
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agricultural land and primary mangrove forests into
housing and urban settlements.

Marisa has two regional variations, namely the coast in
the south and an agrarian area in the north. The
socioeconomic and cultural characteristics of the
population living in coastal areas generally work as
fishermen with low economic levels, minimal
infrastructure, poor sanitation, and low-quality housing
materials. On the other hand, for people who live in inland
areas or agricultural areas, the socioeconomic and cultural
life of the population is very varied. Generally, the
population work as farmers with a slightly better economic
life than residents living in coastal areas. The pattern of
population settlements in land or agrarian areas forms a
pattern of spreading and clumping (groups) with
multi-functionality. This means that settlements also
function as a place to accommodate crops and process and
distribute agricultural commodities, in addition to
settlements which have the main function as a place to live
and socialize.

Marisa is a peri-urban city by nature [26], which
undergoes natural growth due to the surplus in agricultural

commodities, including maize and coconut plantations [20].

Land conversion results in changes in the urban
morphology of Marisa, including the density, road pattern,
vegetation region, pattern of blocks, and open space [20].
This leads to the development of settlement areas, shops,
offices, workshops, hospitals, hotels, and banking. The
land use, road network, and the function and pattern of the
built environment are the urban morphology components
of Marisa. These components have their own functions in
shaping urban morphology. Furthermore, the compositions
form a compact, octopus or star-shaped city.
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