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ABSTRACT
Research Originality: This research is original research 
that examines the spatial linkage between regions in East 
Kalimantan Province comprehensively
Research Objectives: This study examines economic concentration 
and inter-regional connectivity and their impact on growth 
dynamics in East Kalimantan.
Research Methods: This research uses a Spatial Autocorrelation 
Analysis based on Moran’s Index, Herfindahl-Hirschman Index, 
and Gravity Index. Data was analyzed from 10 regencies/cities 
in East Kalimantan from 2017 to 2023.
Empirical Results: The study results indicate weak spatial 
integration among regencies/cities in East Kalimantan. Moran’s 
Index shows low positive spatial autocorrelation, suggesting 
limited economic spillover from high-GRDP regions. Market 
structure analysis reveals sectoral dominance, particularly 
in mining, leading to low diversification and oligopolistic 
tendencies. Gravity Index findings highlight strong spatial 
interaction between Kutai Kartanegara and Samarinda, while 
Mahakam Ulu remains isolated.
Implications: This study shows that spatial linkages between 
regions in East Kalimantan remain weak, with the dominance 
of extractive sectors leading to a concentrated market structure 
and regional disparities. To address this, strategic regional 
planning is needed through improved connectivity, economic 
diversification, and the strengthening of non-extractive sectors. 
An inclusive and integrative policy approach is essential to 
achieve equitable and sustainable growth across the region.
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INTRODUCTION
The development of a region cannot be separated from its geographical relations 

and interactions with other regions, considering the specific potential and needs of each 
area. Spatial interconnectedness (spatial linkage). It is important in regional economic 
analysis to determine the influence between geographically adjacent regions, both directly 
and indirectly, namely by identifying economic resources and activities in one region that 
can support each other to reduce inequality between more developed and less developed 
regions by optimizing the management of local resources and potentials (Rodriguez-Pose 
& von Berlepsch, 2023).

Various studies have examined spatial linkages in Indonesia, such as the analysis of 
the spatial linkage of economic growth between provinces (Fahmi, 2022), the linkages 
between metropolitan areas (Wijayanti et al, 2023), and the linkages of transportation 
infrastructure between regencies/cities (Fadhil et al, 2022). These studies generally use 
economic spatial model approaches such as the Spatial Autoregressive Model (SAR), the 
Spatial Durbin Model (SDM), or the Location Quotient (LQ) to statistically analyze the 
relationship between regions. Moreover, most of the research focuses more on the islands 
of Java and Sumatra, which historically have a high concentration of development.

Specifically, efforts to align Indonesia's economic growth focus on Kalimantan 
because, as part of Indonesia, each region's economic growth positively impacts the national 
economy. This fact is shown in Figure 1, which contributed an average of 9.46% to 
Indonesia's total GDP. The gross regional product (GRDP) of all provinces in Kalimantan 
has continued to make a considerable contribution to the national economy over the 
past ten years. Therefore, Kalimantan is a crucial region for the country's development 
and must be considered when integrating Indonesia's overall development. However, the 
difference in GRDP between 2000 and 2021 in each province in Kalimantan shows 
that there is income inequality on the island. Over the past 20 years, East Kalimantan's 
average GRDP per capita growth has been 8.48%, which is 1.12 times slower than South 
Kalimantan's average growth of 9.43%. In contrast, Central Kalimantan's growth rate is 
1.15 times faster than South Kalimantan's. For this reason, it is necessary to examine 
the mechanism behind this economic gap, as shown by the variation in the GRDP per 
capita growth rate between provinces. (Imaduddin & Kharisma, 2024).

Kalimantan is a part of Indonesia with striking economic development in each 
region, which has different economic characteristics compared to Java and Sumatra. 
Kalimantan is a region that is highly dependent on the mining sector and natural 
resources, especially coal and petroleum. This dependence causes Kalimantan’s economic 
structure to pay less attention to connectivity between regions, making it vulnerable to 
fluctuations in global commodity prices (Lasaiba, 2023). Although Kalimantan’s economy 
is growing relatively fast (+5.43%), its share of contribution to the national economy 
remains small because Java and Sumatra still dominate the economic base, so regional 
growth in Kalimantan tends to be stagnant and uneven, as shown by income inequality 
between provinces (Imaduddin & Kharisma, 2024). Economic growth in Kalimantan is 
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closely linked to the influence of road infrastructure and private investment (Hermawan 
& Yunani, 2025), as well as the quality of human resources, which increases the region’s 
contribution to the national economy (Fitrianingtyas & Nuryadin, 2025).

Figure 1. Economic Growth in all Provinces in Kalimantan (percent)

Source: Central Statistics Agency, 2001-2021

One of the regions of Kalimantan, especially East Kalimantan, still receives relatively 
little attention despite having unique spatial characteristics, such as the dominance of 
the extractive sector, the spread of scattered settlements, and the plan to relocate the 
National Capital. East Kalimantan Province has a high GRDP, but its economic growth 
is still relatively low and uneven between regions. The economy still depends on the 
mining sector, and inequality between regions tends to decrease each year, driven by 
improvements in coal prices and strategic IKN projects that strengthen regional economic 
growth. (Permatasari et al, 2024).

In the last decade, geospatial studies in East Kalimantan have developed, mainly 
focusing on spatial distribution patterns. Moran's I and LISA identify the concentration 
of economic activity in big cities, showing inequality between regions. The results of the 
LISA cluster map show one new growth center in East Kalimantan Province, namely 
East Kutai Regency, which indicates a potential shift in regional economic dynamics 
(Pratiwi & Kuncoro, 2016). Likewise, research by Wijaya et al. (2020) on the mapping 
of spatial interactions between regions in East Kalimantan, using the gravity model and 
Klassen typology, shows a growth pattern centered in economic centers such as Kutai 
Kartanegara and Samarinda. This condition aligns with Hirschman's (1958) polarization 
theory and explains how economic growth tends to concentrate at the poles, drawing 
resources from surrounding regions and leading to widening regional gaps. 

Therefore, a growth center-based development strategy requires policies that 
strengthen connectivity between regions, infrastructure development in buffer zones, and 
economic incentives for productive sectors outside the main centers (Rodríguez-Pose & 
Wilkie, 2018). The importance of the close relationship between spatial aspects and 
economic growth in East Kalimantan is evident, as areas with good transportation access, 
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such as toll roads and ports, have a higher GRDP than areas with limited infrastructure. 
Because they have connectivity, investment, and trade between regions, they can reduce 
regional disparities and encourage inclusive economic growth (Fahmi, 2022). Spatial 
linkages such as inter-regional connectivity play a role in shaping regional disparities 
and economic concentrations, To overcome this, efforts are needed to encourage the 
effect of spread, namely the spread of growth benefits to surrounding areas through 
strengthening connectivity, equitable distribution of infrastructure, and investment 
incentives for disadvantaged areas (Krugman, 1991; Combes & Gobillon, 2015; Rahayu 
& Febriaty, 2024).

However, previous studies are still focused on the interaction patterns or distribution 
of a single indicator (e.g., hotspots, GRDP, economic mobility), without explicitly 
examining the traces of multivariate spatial linkage between various economic components, 
infrastructure, and regional interactions in East Kalimantan. In addition, most previous 
studies are still based on traditional methods such as single-variable autocorrelation 
or static gravity models. Different spatial linkage analysis approaches have never been 
applied holistically in East Kalimantan. Consequently, there is no comprehensive analysis 
that integrates various variables, such as economic concentration, regional distance, 
and interaction between regions, to determine how regions in East Kalimantan are 
interconnected and impact regional economic growth.

Spatial dependence has an impact on economic growth between regions. Therefore, 
this study aims to reduce disparities by identifying spatial linkage patterns in East 
Kalimantan. It focuses on the distribution patterns, spatial concentrations, and interactions 
between regencies/cities regarding the distribution of GRDP, as well as effective economic 
interactions between developed and developing regions. Thus, this research is expected to 
expand the analytical discourse from focusing solely on the distribution or interaction of 
single indicators to a deeper understanding of the structural and functional connections 
between regions in East Kalimantan within the context of sustainable development.

METHODS
The research covers 10 regencies/cities in the province of East Kalimantan in 

Indonesia. In this study, a 6-year time series of data from 2017 to 2023 was used. This 
time frame provides a more comprehensive picture of changes in economic structure and 
the potential for the emergence of new economic patterns. The data used in this study 
are secondary, obtained from official publications by Statistics Indonesia (BPS) and other 
institutions related to the research topic.

The variables observed in this study in each region are economic growth, Gross 
Regional Domestic Product (GRDP), population (P), and distance between regions (d). 
The definition of variables is as follows: (1) Economic Growth is a change in economic 
conditions from time to time in percentage; (2) GRDP is defined as the total gross 
amount of all sectors in the region, both oil and gas and non-oil and gas, based on 
fixed prices in a given base year in units of millions of rupiah; (3) Total population (P) 
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is defined as the total number of persons residing in the area who are aged 15 years 
and above and are considered to be in the productive age group (on thousand); (4) The 
distance between regions (d) is defined as the distance from one city to another, i.e. the 
distance of several city from the city of Samarinda in km.

The analysis method in this study uses Spatial linkage, or spatial autocorrelation, 
which occurs due to inter-regional interactions and similarities in the characteristics of 
an object in space. Spatial patterns can be clustered, dispersed, or random. Positive 
spatial autocorrelation indicates that adjacent areas have similar characteristics and tend to 
form clusters, while negative spatial autocorrelation indicates differences in characteristics 
between adjacent areas, resulting in scattered patterns. 

Moran's I is a method used to identify the characteristics of spatial patterns in 
three forms, namely clustered, random, and separated. Moran's I is used to see whether 
there is spatial autocorrelation in a region. Moran's I can be measured by the equation 
(Moran, 1950): 

The Moran Index includes a Moran Scatterplot that displays the spatial influence 
distribution graph, divided into four quadrants (see Figure 2).

Figure 2. Morans Scaterplot

 Source: (Marliani, 2021)

Quadrant I (High-High) reflects the concentration of high-value areas close to 
each other, while Quadrant II (Low-High) indicates the presence of low-value areas 
in the middle of high-value neighborhoods. Quadrant III (Low-Low) represents the 
interconnectedness of low-value areas close to each other, while Quadrant IV (High-
Low) depicts high-value areas surrounded by low-value areas.

The Herfindahl Index is used to measure the degree of spatial concentration of a 
subsector within a region. The index indicates whether a subsector is evenly distributed 
or concentrated in a few locations. The value of the index ranges from 0 to 1, where 
a value close to 0 indicates even distribution, while a value close to 1 indicates high 
concentration in a region (Setiawan et al, 2021). The higher the value of this index, the 
greater the inequality of subsector distribution, which may indicate economic dominance 
in a particular region. Conversely, the lower the value of this index, the more evenly 
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distributed the subsectors are in the region being analyzed. The Herfindahl Index is 
widely used in regional economic analysis to understand spatial patterns and potential 
inequality between regions.

Description: HHIi = The level of concentration of Large and Medium Industries 
for each Regency/City in East Kalimantan and TKi = The total number of Large and 
Medium Industry workers in each Regency/City in East Kalimantan.

The Gravity Index measures economic linkages between regions based on economic 
attractiveness, population and distance. A high index value indicates close economic 
interaction, while a low value signifies a weak relationship. This concept assumes that 
regions with large GRDP or population tend to have stronger economic linkages. 
Conversely, the greater the distance between regions, the weaker the economic interaction 
due to increased transportation costs and geographical barriers. Gravity Index Formula 
(Sen & Smith, 1995):

The amount of inter-regional interaction (I) is influenced by the population in 
each region, namely P₁ for region i and P₂ for region j (in thousands). The larger the 
population, the higher the potential for economic interactions, such as trade and labor 
mobility. However, this interaction also depends on J, the distance between regions (in 
km). The longer the distance, the greater the barriers to interaction due to transportation 
costs and accessibility.

RESULTS AND DISCUSSION
The results of spatial autocorrelation analysis in East Kalimantan, which measures the 

level of spatial interdependence or inter-regional relationships, occur due to the interaction 
between regions and the similarity of regional characteristics. Using a spatial analysis 
approach, it is possible to identify patterns of clustering geographically (spatial clustering) 
or randomly dispersed. This can be seen from the results of the spatial autocorrelation 
analysis of each regency/city in East Kalimantan. The GRDP data description results for 
East Kalimantan from 2017 to 2023, based on 10 regencies/cities, are shown in Figure 3.

The results of the analysis show that East Kutai has the highest average GRDP per 
capita during the 2017-2023 period due to its large-scale coal mining sector, dominant 
exports, and relatively small population. Spatially, East Kutai has a stronger economic 
interaction with the global market (coal and CPO exports) than with the local region. 
This condition will create a potential regional spatial disparity, even though it is part of a 
strong economic cluster with regional spatial interactions dominated by the mining sector 
and its strategic position. East Kutai is in Quadrant I (high growth + high per capita 
GRDP) and is included in the advanced and fast-growing category, confirming the per 
capita disparity in East Kalimantan (Wijaya et al, 2020; Nur, 2021; Espinosa et al, 2024).
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Furthermore, the groups with the second-highest GRDP per capita order are found 
in the Kutai Kartanegara, Balikpapan, and Paser areas due to their strategic position in 
the economic corridor and IKN development. Balikpapan has become a growth center, 
while Kutai Kartanegara and North Penajam Paser are the second-level growth centers in 
the IKN corridor based on the centrality index and scalography (Wahyudin, 2022), as 
well as the existence of spatial linkages dominated by extractive sectors such as mining 
and oil and gas, and supported by relatively better infrastructure (access to ports) and 
roles as distribution/logistics centers. This reflects the economic interaction between regions 
and the pattern of agglomeration in economic activities, namely by utilizing port and 
transportation infrastructure to create economic clusters. In line with the research of 
Kinanthi & Indrayati (2023), analyzing the distribution of the oil and gas sector in Kutai 
Kartanegara and proving the existence of a multiplier effect and clustered distribution that 
supports the role of this region as an extractive and regional distribution economic center, 
and with the analysis of Location Quotient and ShiftShare, this result also shows that the 
base sector in Balikpapan reaches the processing, electricity & gas, trade, transportation & 
communication that strengthens the strategic position of this city as a logistics center and 
economic agglomeration so that from the analysis of Klassen Balikpapan as "developing 
quickly but not advanced" and Kutai Kartanegara as "developed but depressed", reflects 
the dynamics of the economic agglomeration of extractive clusters in the IKN corridor 
(Sari et al, 2018; Espinosa et al, 2024). 

Figure 3. Thematic Map of GRDP 2017-2023 Regency in East Kalimantan

Source: Geoda Data Processing Results
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Meanwhile, the groups with the third-highest average GRDP per capita are West 
Kutai and Berau because their economic sectors are dominated by mines and plantations 
with high output, low population, and spatially geographical position as economically 
independent hinterland areas, which are rich in natural resources, even though they are 
separate from the growth center. Research by Wijaya et al. (2020) on spatial gravity 
analysis reveals a one-way relationship pattern from coastal growth (such as Berau) to 
inland areas, reflecting an economically independent hinterland pattern in resource-rich 
regions like West Kutai and Berau. This pattern creates a large concentration of economic 
added value because the impact of economic agglomeration and infrastructure connectivity 
that is not yet optimal will have the potential to form similar economic clusters in 
natural resource-based growth, namely from the results of the Location Quotient (LQ) 
analysis, it was found that the leading sector in West Kutai shows the dominance of the 
natural resources sector (mining and quarrying) and contributes significantly to GRDP 
(Karmini et al, 2022).

The regencies/cities with the lowest average GRDP per capita are Samarinda, North 
Penajam Paser, and Mahakam Ulu. Samarinda, despite being the provincial capital and 
having strategic geographical access, faces challenges due to its high population. These 
three regions have limited spatial linkages and function more as centers of government, 
distribution, or hinterland areas that have not been economically productive. It is shown 
that the highest inequality value is in Samarinda. However, the provincial capital has a 
low GRDP per capita due to the lack of integration of productive sectors and the absence 
of strong economic agglomeration. It shows a significant contribution from differences 
in regional investment and spending. This indicates that administrative functions are 
not encouraged by the productivity of the primary economic sector (Handoko, 2020). 
Spatially, they do not have a strong economic linkage with the surrounding productive 
areas, so they do not form economic growth clusters that strengthen each other due to 
weak infrastructure and connectivity, one of which is that the North Penajam Paser area 
is still a local logistics hub without optimal productive connectivity to the regional/export 
market so that there are local growth centers but the interaction is relatively limited. 
Reflects that this area has not been closely integrated with the surrounding productive 
economy (Harits et al, 2022; Vidriza, 2024). 

To determine the presence of spatial autocorrelation between observation locations 
in a region, the Moran test is required. The value on the Moran index is between 
-1 ≤ I ≤ 1, where if the value -1 ≤ I < 0, then it indicates the presence of negative 
spatial autocorrelation, while the value 0 < I ≤ 1 indicates the presence of positive 
spatial autocorrelation. In this study, the calculation of the Moran index uses distance 
weighting with the K-Nearest Neighbor approach. The Moran index value can be seen 
in Table 1.
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Table 1. Moran’s Index Value of GRDP 2017-2023

Year Moran’s Index results

2017 0.211 positive spatial autocorrelation

2018 0.169 positive spatial autocorrelation

2019 0.144 positive spatial autocorrelation

2020 0.110 positive spatial autocorrelation

2021 0.079 positive spatial autocorrelation

2022 0.081 positive spatial autocorrelation

2023 0.093 positive spatial autocorrelation

Source: processed data

Table 1 shows that an analysis of the Moran's Index of Gross Regional Domestic 
Product (GRDP) per capita in East Kalimantan Province from 2017 to 2023 indicates 
significant spatial linkages between regions. These findings illustrate changes in economic 
distribution patterns that reflect non-static spatial relationships between regencies and 
cities in the region (Table 1). From 2017 to 2020, Moran's I values showed a positive 
spatial autocorrelation, with values that continued to decline: 0.211 in 2017, 0.169 in 
2018, 0.144 in 2019, and 0.110 in 2020. Although Moran's Index tends to be low, 
its positive direction suggests that regions with high GRDP per capita are generally 
located near regions with high GRDP, and the same is true for regions with low GRDP. 
This reflects the existence of weak but still positively significant spatial linkages among 
regencies/cities in East Kalimantan. This research is in line with research from Jeleskovic 
& Loeber (2023), which analyzes the spatial dimension of the industrial sector that has 
an impact on local economic growth due to competition and synergy between regions, 
as well as spatial grouping to expand the scope of spatial interaction beyond adjacent 
areas and cover areas with similar characteristics (Fitriani et al, 2024). 

From 2021 to 2023, there is a tendency to weaken spatial autocorrelation, although 
the value of Moran's Index still indicates a positive trend. It was recorded that the 
index value was 0.079 in 2021, slightly increased to 0.081 in 2022, and reached 0.093 
in 2023. Despite the numerical increase, this trend actually reflects a decline in the 
strength of spatial linkages between regions. This result means that the level of GRDP 
per capita between regions is no longer geographically concentrated. This fact indicates 
that regions with high GDP per capita are beginning to coexist with those having lower 
GDP levels. This phenomenon indicates a weakening of spatial agglomeration and an 
increase in regional disparities.

Changes in the spatial pattern of GRDP per capita distribution in East Kalimantan 
during the 2017–2023 period can be attributed to some structural determinants, including 
high but uneven economic dependence on the mining sector, inequality in access and 
quality of infrastructure between regions, and the initial impact of the development 
of the new capital city of Indonesia (IKN) which began to trigger the relocation and 
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redistribution of economic activities in certain regions. The results of the Moran Scatterplot 
analysis and distribution map in Figure 4 reveal no dominant spatial cluster. The data 
distribution across the quadrants reflects the absence of a stable and integrated spatial 
pattern between regions.

Analysis of the Moran Scatterplot and the map of the distribution of GRDP per 
capita in East Kalimantan during the period 2017–2023 shows that the distribution of 
economic activities between regencies/cities is uneven and does not form a stable spatial 
pattern. The low but still positive value of Moran's Index, close to zero in some years, 
reflects the weak spatial linkage in the dynamics of regional economic growth. This result 
shows that the geographical proximity between regions has not been enough to create a 
significant economic spillover effect. The distribution of areas across the Moran Scatterplot 
quadrant reflects geographically adjacent areas, highlights similarities in development 
or economic growth levels, and indicates significant differences in economic dynamics 
between regions. According to Krugman (1991), in New Economic Geography, spatial 
concentration can produce increasing returns and encourage uneven regional growth, but 
they affect each other, and economic growth in a region is not entirely determined by 
internal factors alone, but also by its proximity to other developing regions.

The results of the Moran Scatterplot analysis show that Bontang and East Kutai 
Regency occupy Quadrant I (High-High), which represents areas with high GRDP per 
capita levels and are surrounded by areas with similar economic characteristics. This reflects 
the significant contribution of their leading sectors to the establishment of economic 
growth centers in East Kalimantan.

Bontang demonstrates high economic performance due to the dominance of the 
processing industry sector, particularly the petrochemical and Liquefied Natural Gas (LNG) 
industries, which provide significant added value and attract national and international 
investment. Meanwhile, East Kutai regency relies on the large-scale coal mining sector 
and is the main coal production center in Indonesia. These extractive activities not only 
contribute significantly to local GRDP but also create a multiplier effect on economic 
activity in the surrounding region.

The geographical position of the two regions near other resource-rich areas will 
strengthen the spatial linkages in extractive-based economic clusters. This shows that 
the strength of the main sectors in Bontang and East Kutai is sustainable and highly 
competitive, enabling them to encourage stable and cohesive regional economic growth. 
The spatial interaction between these regions reflects the positive interconnectedness 
that supports the formation of an integrated economic cluster, particularly when natural 
resources are used as the main engine of economic growth. The same study from Wang 
et al (2019) shows significant spatial dependency and heterogeneity in economic growth 
between provinces in China, where the effects of natural resource spillovers tend to 
impact growth negatively.

The areas classified as Quadrant II (Low-High) in the Moran Scatterplot, namely 
Berau, Samarinda, Mahakam Ulu, and North Penajam Paser, show interesting spatial 
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characteristics. Although these regions have relatively low GRDP per capita rates, they 
are directly adjacent to regions with high GRDP. The results of this study align with 
the research of Khotiawan & Sakti (2023) on the existence of a positive spillover effect 
on per capita income between adjacent regions where the spatial pattern of growth is 
clustering. This pattern reflects the potential for local spatial inequality, where areas with 
weak economic performance are located around growth centers, or the occurrence of a 
backwash effect, as growth centers provide spillover to the surrounding areas. However, 
these effects are not always even (Richardson, 1978).

The city of Samarinda, as the capital of East Kalimantan province, has a diverse 
economic structure, covering the trade, service, and transportation sectors. However, 

Source: Geoda Data Processing Results

Figure 4. Moran Scatterplot and GRDP distribution map 2017-2023
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the phenomenon of overurbanization, characterized by a high population that is not 
balanced by adequate employment, results in the GRDP per capita being lower than 
in the surrounding areas. Meanwhile, North Penajam Paser, before the influence of 
the development of the new capital city of Indonesia (IKN), still relied on primary 
sectors such as agriculture and forestry, which have relatively low economic added value. 
Mahakam Ulu, as the youngest regency in the province, faces significant development 
challenges, particularly due to limitations in basic infrastructure and inter-regional 
accessibility. This condition hinders the optimization of local economic potential. Berau 
regency, despite having considerable natural resources, especially from the mining and 
plantation sectors, has not been able to encourage a significant increase in the per capita 
income of its people.

The inclusion of these four regions in the Low-High category reflects the opportunity 
for growth diffusion from areas with high GRDP to the surrounding areas. However, it 
also indicates the need for more targeted development policy interventions to optimally 
utilize the potential of existing spatial linkages, thereby reducing disparities between regions 
and designing more efficient strategies (Zhang & Gibson, 2024).

Furthermore, Quadrant III (Low-Low) is Balikpapan and Paser. These regions have 
low GDP per capita and are surrounded by other regions with similarly low GDP. This 
spatial pattern shows a low potential for positive linkages in economic growth and indicates 
a concentration of underdevelopment. This can reinforce development stagnation in the 
region, meaning that economically weak areas tend to be close together, reinforcing the 
pattern of spatial underdevelopment (Fitriani et al, 2024). In other words, there is a 
phenomenon of "spatial inertia" or "spatial poverty trap", which strengthens the poverty 
trap because the underdeveloped areas tend to form clusters and do not change without 
large-scale external intervention (Fitz & Gouri, 2021). Balikpapan, which was once one 
of the centers of the oil and gas industry, is now experiencing a decline in the sector's 
contribution and has not been entirely able to transform into other economic sectors, 
thereby hindering its economic growth and oil and gas dominance, creating a less inclusive 
and sustainable economic structure (Obeng-Odoom, 2024). Paser, although it has the 
potential of the mining and plantation sectors, faces challenges in maximizing the sector's 
contribution to sustainable per capita GRDP due to limited supporting infrastructure. 
This is strengthened by the theory of economic development, which emphasizes the 
importance of infrastructure in increasing economic growth by utilizing linkages between 
economic sectors (Hirschman, 1958). Affirmative policy interventions and local capacity 
building are the drivers of economic structural transformation in these areas with a Low-
Low spatial pattern. 

The areas of Kutai Kartanegara and West Kutai, identified as being in Quadrant 
IV (High-Low) in the Moran Scatterplot, exhibited contrasting spatial characteristics: 
they have a high level of Gross Regional Product per capita. However, they are 
surrounded by areas with low levels of GRDP per capita. This configuration reflects 
an isolated economic growth pattern or enclave, where the economic progress of the 
surrounding region does not mirror the achievements of the enclave itself. This is in 
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line with the phenomenon of "growth divergence": one region is self-developing, but 
the adjacent region is not developing or is declining (Evcim et al, 2023; Jayadevan 
et al, 2025).

Kutai Kartanegara has gained a strategic position in the economic map of East 
Kalimantan thanks to the dominance of leading sectors such as mining, oil and gas, 
and the processing industry, which contribute significantly to the creation of regional 
added value. This research is in line with (Jeleskovic & Loeber, 2023; Imaduddin & 
Kharisma, 2024) research that the existence of industrial sector clusters has a significant 
effect on local and national GRDP growth as well as the existence of relatively adequate 
industrial infrastructure, which has helped strengthen the region's economic position and 
become a center for knowledge spillovers, with technology, management, and innovation 
flowing to other sectors to support economic diversification (Khlystova & Kalyuzhnova, 
2025). On the other hand, West Kutai, despite being geographically more remote, is 
still able to maintain a high GRDP per capita through the exploitation of the resources 
of the mining and forestry sectors. A similar empirical case in Africa that mining 
areas despite being remote and underpopulated show a surge in the local economy 
during the mining operation period (Asatryan et al, 2024), while the same empirical 
case in China shows that remote areas with high mining can maintain high GRDP 
when supported by green education and innovation, which turns the "resource curse" 
into sustainable development opportunities and forestry technology innovations can 
transform the primary sector in remote areas into more value-added, thereby keeping 
GRDP per capita high through productivity spillover and more advanced industrial 
structures (Ma & Chen, 2023; Li et al, 2024).

This spatial condition indicates a disconnect between the growth centers and the 
surrounding regions, reflecting the weak economic linkages between them. According to 
Krugman (1991), the absence of spatial integration reinforces the polarization between 
the center and the periphery, which will further widen the regional gap. In other words, 
only pockets of local growth/growth occur and the spillover effect or economic diffusion 
to the surrounding area has not occurred optimally (Myrdal, 1957; Hirschman, 1958) 
This emphasizes the importance of regional development policies that not only focus 
on increasing the output of the superior regions, but also encourage spatial integration 
and connectivity between regions with high GRDP and the surrounding regions that 
are underdeveloped as a strategic step to create more equitable and sustainable growth 
in East Kalimantan.

	 The Herfindahl-Hirschman Index (HHI) is a quantitative measure used to assess 
the level of market concentration and competition structure in an economy. This index is 
calculated by summing the square of the market share of each economic actor or sector 
in a region (Pepall et al, 2014). The calculation of the Herfindahl-Hirschman Index 
in East Kalimantan shows that the market structure in the area has different levels of 
concentration. This concentration is generally influenced by the dominance of one or two 
major sectors, especially the mining and processing industries. This phenomenon aligns 
with the characteristics of East Kalimantan's economy, which is highly dependent on 
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natural resources, particularly coal, oil, and gas, resulting in an undiversified economic 
structure. When one sector dominates a region's economy, market conditions become 
uneven, leading to decreased competition among economic actors and market structures 
that often result in oligopoly and even monopolies.

Using the top four concentration ratio (CR4) and Herfindahl-Hirschman Index 
(HHI) approaches, the market structure of East Kalimantan reveals a significant 
difference in economic competition between the regency and the city. If these two 
indicators are used together, they will provide a complete picture of the economy's 
concentration and the dominant direction of a particular sector in the local economy. 
Most regions, such as Paser, West Kutai, Kutai Kartanegara, East Kutai, Berau, Mahakam 
Ulu, Balikpapan, and Bontang, showed a CR4 value > 0.70 and an HHI ranged 
between 0.25 and 1.00. Based on market structure theory (Schmalensee, 1989), CR4 
values above 0.60 and HHI above 0.25 indicate a high level of concentration, which 
can lead to oligopoly or monopoly structures. In East Kalimantan, the dominance of 
the mining and quarrying industry, along with the agricultural or processing industries 
in some other regions, leads to limited market access for other companies, decreases 
competition, and increases economic dependence on global changes. In contrast to these 
conditions, areas such as North Penajam Paser have a CR4 value of ≈0.17 and an HHI 
≈ of 0.18, indicating a moderate oligopoly structure with the dominance of several 
sectors but greater opportunities for competition. With a CR4 ≈ 0.46 and an HHI ≈ 
0.11, the provincial capital of Samarinda shows competitive market conditions. This 
value shows that the market is very open and that no single sector really dominates the 
economy. This is in accordance with the fact that Samarinda has many service, trade, 
and government sectors scattered throughout the city, which results in a more balanced 
economic structure and more advanced infrastructure, showing a more competitive and 
sustainable market structure in East Kalimantan.

According to structure behavior performance theory, non-competitive market forces 
are more likely to form if the market is more concentrated (Bain, 1951). When economic 
sectors are not diversified, there is an inequality of opportunity. As a result, the market 
becomes less able to absorb labor and innovate (Pepall & Norman, 2014). As a result, if an 
economic transformation that results in sector diversification is not carried out, areas with 
high concentration values, such as Mahakam Ulu or Kutai Kartanegara, have the potential 
to experience structural vulnerability in the long term because the economic structure that 
is not inclusive and minimal diversification makes it difficult for regions to transition. After 
all, the linkages with other sectors are weak and show dominance that limits competition 
(Irawan et al, 2021; Bruno, 2022; Dira et al, 2023; Banurea & Benardin, 2024). Highly 
concentrated economic structures in regions tend to increase regional disparities, reduce 
the efficiency of resource distribution, and decrease the resilience of local economies to 
external changes. Regencies with high concentrations should be encouraged by sector 
diversification and pro-competition policies to increase market efficiency (e.g., through 
small business subsidies, new investor incentives, deregulation). Meanwhile, in regions 
such as North Penajam Paser and Samarinda, which are more competitive, the focus is 
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on improving the quality of human resources and infrastructure to support sustainable 
growth.

Understanding the patterns of spatial interaction between the growth center and 
the surrounding area is crucial in the study of regional economics and spatial planning, 
as it helps identify the dynamics of regional interconnectedness in terms of population 
mobility, flow of goods, and services. The gravitational model, which is based on the 
analogy of Newton's law of gravity, states that the force of attraction between two 
objects is directly proportional to the size of their mass and inversely proportional to 
the square of the distance between them (Isard, 1960; Anderson, 2011).

In this study, a gravity model was used to calculate the strength of spatial interaction 
between Samarinda City, the regional growth center in East Kalimantan, and nine other 
regencies or cities that have economic, social, and geographical relationships. In this 
model, two main variables are used: the number of people aged 15 years and older 
as indicators of mobility and market potential, and distance between regions as an 
obstacle to interaction. According to the theory of spatial interaction, which emphasizes 
the importance of complementarity, transferability, and intervention opportunities in 
explaining patterns of interlocation relationships, serves as the basis for selecting these 
variables. Based on the results of the gravity index calculation for the period 2017 to 
2023 (Table 3), it is evident that there is a variation in the level of interaction between 
the city of Samarinda and other regions. 

Table 3. Results of the Gravity Index of Samarinda City as the Center of Annual Growth 2017-2023

Regency Rank Interaction Value

Kutai Kartanegara 1 2565966683

Balikpapan 2 549117852

East Kutai 3 212095841

Bontang 4 172388343

North Penajam Paser 5 84934862

Paser 6 83977162

West Kutai 7 51607736

Berau 8 48867763

Mahakam Ulu 9 5074764

Source: processed data

Kutai Kartanegara Regency showed the highest interaction value, followed 
sequentially by Balikpapan City, East Kutai Regency, Bontang City, North Penajam 
Paser Regency, Paser Regency, Berau Regency, West Kutai Regency, and Mahakam Ulu 
Regency. Samarinda and Kutai Kartanegara have a high interaction value because they 
are geographically close and have a large, productive population. This data indicates 
the high intensity of labor movements, distribution of goods, and economic activity 
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across regions. As an industrial city and regional logistics hub, Balikpapan also shows 
strong interconnectedness. This finding aligns with the growth pole theory by Perroux 
(1955), who argued that growth centers attract and influence the surrounding region 
through the spillover effect. However, areas such as Mahakam Ulu and West Kutai have 
low interaction values. Geographical barriers, limited transportation infrastructure, and 
a small population cause this condition. This fact suggests that differences in spatial 
connectivity can influence variations in development between regions (Myrdal, 1957; 
Hirschman, 1958).

Table 3 presents the analysis of spatial interaction using the gravity model, 
indicating that Kutai Kartanegara Regency has the highest level of interaction with 
Samarinda City, which serves as the center of growth in East Kalimantan. Geographical 
proximity (±17 km) is the main factor that drives the high mobility of the population, 
the flow of goods, and services between the two regions. This condition creates a 
strong economic synergy, where Kutai Kartanegara serves as a production area and 
supplier of raw materials, while Samarinda acts as a regional distribution and trade 
center. These findings are in line with the theory of spatial interaction, which states 
that complementarity, transferability, and intervention opportunities are the main 
prerequisites for inter-regional interaction. The study by Wijaya et al (2020) reinforces 
this by showing the highest gravitational interaction value (606.77) between the two 
regions. In addition, population growth in Kutai Kartanegara contributes to increased 
labor absorption and shifts in economic structure from primary to secondary sectors. 
Improved infrastructure connectivity also strengthens regional supply chains and 
encourages more inclusive economic growth.

On the other hand, Mahakam Ulu Regency is recorded to have the lowest level 
of spatial interaction with Samarinda, due to its remote location (about 250 km) and 
lack of basic infrastructure. Geographical conditions dominated by forests and hills, and 
dependence on river transportation routes, limit the accessibility and mobility of goods 
and people. As a result, economic development, education, and regional connectivity 
have become very limited. Higang & Liestiawati (2025) noted that the travel time to 
Mahakam Ulu can reach 25 hours via the river route. This is reinforced by Purwadi et al 
(2019), who found that limited infrastructure is the main obstacle in the development of 
logistics between regions, despite the potential for natural resources. David et al (2024) 
and Kaiser & Barstow (2022) also emphasized that the lack of physical connectivity has 
a direct impact on low access to education, health, and economic growth in rural areas. 
In the education sector, the limitation of qualified teachers and educational facilities 
is a significant challenge, as revealed by Nurjanana et. al (2025). Therefore, improving 
functional relations with Samarinda is important in encouraging inclusive growth and 
Mahakam Ulu's contribution to East Kalimantan's GRDP.
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CONCLUSION
This study concludes that the spatial linkage pattern between regencies/cities in East 

Kalimantan Province still shows a weak level of integration. Measurements using Moran's 
Index indicate a positive but weak spatial autocorrelation, suggesting that regions with 
high GRDP per capita rates have not yet fully formed strong growth clusters around 
them. This reflects the absence of a significant economic spillover effect between regions. 
Analysis of market structure shows that most of the region is dominated by one or two 
major sectors, particularly the mining and processing industries. This dominance tends 
to create an oligopolistic market structure, which can even lead to monopolies. This high 
dependence on the extractive sector has implications for weak economic diversification 
and risks widening the gap between regions.

Furthermore, the results of the Gravity Index analysis reveal an uneven pattern 
of spatial interaction. Kutai Kartanegara and Samarinda are the growth centers with 
the highest level of interaction, whereas Mahakam Ulu exhibits the lowest interaction 
due to geographical and infrastructure barriers. This underscores the importance of 
policy interventions to strengthen regional connectivity, encourage basic infrastructure 
investment, and facilitate integration between economic sectors to reduce spatial 
fragmentation. Conceptually, the findings of this study align with the theory of New 
Economic Geography and the Polarization Hypothesis, which state that without proper 
intervention policies, economic growth tends to concentrate in the core region, thereby 
widening the gap with the periphery. This condition is clearly reflected in East Kalimantan; 
a spatially integrative policy approach is needed, which is not only oriented towards 
strengthening growth centers but also creating functional connectivity and equitable 
distribution of investment between regions to form an inclusive and sustainable regional 
economic system. 
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