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Abstract: This study analyzes the factors affecting industrial agglomeration in Indonesia 

using panel data from 34 provinces during the 2012-2023 period. The analytical methods 

employed include Location Quotient (LQ) and panel data regression, with testing results 

indicating that the Fixed Effect model is the most appropriate. The findings reveal that 

economic growth and investment have a negative and significant impact on industrial 

agglomeration, while the Human Development Index (HDI) shows a negative but 

insignificant effect. On the other hand, population size has a positive and significant 

influence on agglomeration. 
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INTRODUCTION 

Economic development encompasses various efforts made by communities to expand 

economic activities and improve their living standards. One of the primary objectives of 

economic development is to enhance societal well-being through sustainable economic 

growth. Economic growth plays a central role in improving the quality of life, as it is closely 

related to increasing the capacity to produce and distribute goods and services. Industrial 

agglomeration, which refers to the concentration of economic activities in urban areas, is one 

of the key factors in creating economic efficiency. Through the geographical proximity of 

businesses, labor, and consumers, agglomeration facilitates the benefits of proximity 

economies, which are cost savings in production and distribution derived from close 

locations. This leads to increased productivity and efficiency, as explained by Montgomery in 

Kuncoro (2002). 

Successful economic growth is marked by its positive impact on societal well-being, 

reflecting progress in economic development. According to Simon Kuznets (in Todaro, 

2000), economic growth is defined as the sustained increase in a country’s capacity to 

provide goods and services over the long term. This increase is driven by technological 

advancements, as well as structural adjustments in organizational aspects and economic 

philosophy. Kuznets also emphasized that economic growth involves increasing production 

and is associated with changes in a country's economic structure (Jhingan, 2012). In the 

process of economic modernization, industry plays a crucial role. The modernization of the 

industrial sector, according to Ucak (2015), is one of the key elements considered by classical 

economists such as Adam Smith as a primary driver of economic growth. 

https://dinastipub.org/DIJEFA
https://doi.org/10.38035/dijefa.v5i5
https://creativecommons.org/licenses/by/4.0/
mailto:azzaakiyyahhizbulk@gmail.com
mailto:azzaakiyyahhizbulk@gmail.com1


https://dinastipub.org/DIJEFA                                         Vol. 5, No. 5, November 2024 

5154 | P a g e  

0

500000

1000000

1500000

2000000

2500000

3000000

2019 2020 2021 2022 2023

 Pertanian, Kehutanan Pertambangan dan Penggalian Industri Pengolahan/Manufaktur

Pengadaan Listrik dan Gas Pengadaan Air, Pengelolaan Sampah Konstruksi

Perdagangan Besar dan Eceran  Transportas i dan Pergudangan Penyediaan Akomodasi dan Makan Minum

Informasi dan Komunikasi Jasa Keuangan dan Asuransi Real Estate

 Jasa Perusahaan Administrasi Pemerintahan, Pertahanan Jasa Pendidikan

Jasa Kesehatan dan Kegiatan Sosial Jasa lainnya

Industrial development aims to improve societal welfare through two main aspects: 

first, by increasing income levels, and second, by enhancing overall quality of life (Arsyad, 

2010). Industrialization fulfills the physical needs of society and achieves broader goals of 

general well-being. In the long run, economic growth is typically accompanied by changes in 

economic structure. Economies that were once dominated by the traditional agricultural 

sector gradually transform into modern economies driven by the industrial sector. This shift is 

reflected in the increased contribution of the industrial sector to the gross domestic product 

(GDP) and the rise in per capita income. The development of the industrial sector adds value 

to raw materials, creates new jobs, and expands business opportunities, ultimately 

contributing to improved societal welfare. For instance, the GDP figures of Indonesia's 

industrial sectors highlight the significant role of industry in the national economy, as 

illustrated in Figure 1. 

 

Figure 1. GDP of the Industrial Sector in Indonesia 

Source: BPS, processed (2024) 
 

Figure 1 shows that from 2019 to 2023, the manufacturing and processing sectors 

contributed the most to Indonesia's Gross Domestic Product (GDP). This industry generated 

higher GDP values compared to other sectors. When manufacturing companies concentrate in 

a particular region, this phenomenon is known as industrial agglomeration. In developing 

countries like Indonesia, economic development plans must prioritize the growth of the 

manufacturing industry due to its strategic role in driving progress across various other 

sectors, such as transportation, services, trade, and agriculture. Products from the 

manufacturing sector typically have higher value-added and profitability compared to those 

from other sectors. 

Over time, attention to the agricultural sector tends to decrease as the manufacturing 

sector becomes more prominent in economic development strategies (Eriandy, 2021). 

Industrial agglomeration helps enhance efficiency through shared resource utilization, access 

to skilled labor, and improved infrastructure. Additionally, agglomeration fosters 

collaboration and innovation between companies, which in turn accelerates the growth and 

competitiveness of industries (Kuncoro, 2012). This industrial agglomeration phenomenon 

significantly impacts the performance and growth of the manufacturing sector in Indonesia. 

The proximity of companies creates an ecosystem that supports knowledge and technology 
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sharing. Moreover, businesses can take advantage of more effective supply and distribution 

networks, ultimately improving productivity and operational efficiency. Therefore, this study 

will focus on data related to manufacturing industry agglomeration in Indonesia to gain a 

deeper understanding of how agglomeration factors influence this sector. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. GDP Growth Rate of Manufacturing Industry 

Source: BPS, processed (2024) 
 

Based on data from Indonesia's Central Bureau of Statistics (BPS) presented in Figure 

2, the growth rate of the manufacturing sector's GDP in Indonesia has shown fluctuations that 

reflect varying economic conditions over the past few years. In 2019, the growth rate of the 

manufacturing sector's GDP was recorded at 3.8%, indicating relatively stable economic 

conditions before any significant disruptions. However, in 2020, the growth rate sharply 

declined to -2.93% due to the substantial impact of the Covid-19 pandemic, which affected 

almost all sectors of the economy, including manufacturing. The pandemic caused 

disruptions in supply chains, a drop in demand, and restrictions on economic activities, all 

contributing to this sharp contraction. 

In 2021, the manufacturing industry began to show signs of recovery, with growth 

reaching 4.89%. This figure reflects the positive response of the manufacturing sector to 

government stimulus and the global recovery after the pandemic. This positive trend 

continued into 2022, with the manufacturing sector’s GDP growth remaining stable at 4.89%, 

indicating sustained recovery. However, in 2023, the growth rate slightly declined to 4.64%. 

Despite the slight decline, the overall trend remains positive. This decrease may be attributed 

to various factors, such as post-pandemic economic adjustments, global inflation, or new 

challenges faced by the manufacturing industry, including supply chain uncertainties or 

changes in international trade policies. Overall, this data indicates that Indonesia’s 

manufacturing sector has demonstrated the ability to recover and grow after experiencing a 

significant contraction due to the Covid-19 pandemic. The fluctuations in GDP growth rates 

reflect the sector's resilience and adaptability in the face of various global and domestic 

economic challenges. 

The manufacturing industry plays a strategic role as a key driver of economic 

development. Growth in this sector has the potential to boost other sectors, such as services, 

transportation, trade, and agriculture, which in turn accelerates overall economic growth. 

Manufacturing agglomeration, which refers to the concentration of manufacturing industries 

in specific regions, has significant economic and social impacts in Indonesia (Emalia, 2016). 

The process of agglomeration is influenced by many interrelated factors. 
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To understand the factors influencing industrial agglomeration in Indonesia, several key 

indicators must be considered. Understanding these factors is crucial for designing effective 

industrial policies and regional planning. One of the main indicators is economic growth, 

which serves as a primary driver of manufacturing agglomeration. Strong economic growth 

generates higher demand for manufactured products, increases production capacity, and 

attracts more industries to operate in the region. Economic growth also enhances the 

availability of better infrastructure and creates a more conducive environment for industries 

to thrive (Azwina et al., 2023). The overall trend of Indonesia’s economic growth over recent 

years can be seen in Figure 3, which illustrates the nation's GDP growth trend. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. Indonesia's Gross Domestic Product (GDP) 

Source: BPS, processed (2024) 
 

Figure 3 illustrates Indonesia's Gross Domestic Product (GDP) from 2019 to 2023. In 

2019, Indonesia's GDP was recorded at 10,949,155 million. In 2020, there was a slight 

decline, with GDP falling to 10,722,999 million. This decrease occurred at the peak of the 

COVID-19 pandemic, which affected the global economy, including Indonesia, leading to 

stability issues or declines in GDP across various economic sectors. In 2021, Indonesia's 

GDP began to recover with a significant increase to 11,120,059 million, reflecting the start of 

post-pandemic economic recovery. This upward trend continued into 2022, with GDP 

reaching 11,710,247 million, indicating a relatively strong and stable economic condition. 

However, in 2023, there was a sharp decline in Indonesia's GDP to 8,982,517 million. This 

significant decrease indicates new challenges affecting the national economy, such as global 

supply chain disruptions, inflation, or economic policies that might have led to slower 

growth. Therefore, this graph shows the fluctuations in Indonesia's GDP over the past five 

years, reflecting how the Indonesian economy has responded to various global and domestic 

conditions. The period from 2019 to 2023 has been marked by major challenges such as the 

pandemic, economic recovery, and global fluctuations impacting Indonesia's GDP growth. 

In addition to economic growth, investment is also a crucial factor influencing 

industrial agglomeration (Silaen & Esther, 2015). According to Kasmir (2019), investment 

involves capital allocation in long-term activities across various industries. Significant 

investment in infrastructure, such as industrial zones, ports, and logistics facilities, creates an 

ecosystem that supports production and distribution efficiency. Government policies that 

promote investment, such as the establishment of Special Economic Zones (KEK), have 

spurred investment growth in Indonesia's manufacturing sector. This increase in investment 

directly contributes to production activities, ultimately boosting community income and 

creating new job opportunities. Investment also plays a key role in opening employment 

opportunities and improving community welfare, particularly for those who were previously 

unemployed (Simarmata & Iskandar, 2022). 
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Figure 4. Realisation of Domestic Investment in Indonesia 

Source: BPS, processed (2024) 
 

Figure 4 illustrates the trend of increasing investment in Indonesia from 2019 to 2023. 

In 2019, investment was recorded at 386,498.4 billion rupiahs. Despite the COVID-19 

pandemic impacting the world in 2020, investment in Indonesia continued to rise, reaching 

413,535.5 billion rupiahs, indicating that Indonesia remained an attractive destination for 

investors. In 2021, investment further grew to 447,063.6 billion rupiahs, reflecting signs of 

post-pandemic economic recovery. The year 2022 saw a more significant increase, with 

investment reaching 552,769 billion rupiahs, driven by growing investor confidence in 

economic stability and pro-investment government policies. In 2023, investment surged 

sharply to 674,923.4 billion rupiahs. This consistent increase demonstrates that investors are 

increasingly confident in Indonesia’s economic prospects despite global challenges. 

Indonesia's success in maintaining stability and attractiveness as an investment destination 

during difficult times highlights its strong economic resilience. 

In addition to economic growth and investment, the Human Development Index (HDI) 

is also a crucial factor influencing industrial agglomeration (Putri Salsabila et al., 2019). The 

HDI measures the quality of life based on living standards, health, and education. Regions 

with high HDI tend to have a more skilled and productive workforce, which is vital for the 

manufacturing sector. The quality of human resources plays a critical role in enhancing 

productivity and economic growth (Windasari et al., 2021). Figure 5 shows the development 

of HDI in Indonesia from 2019 to 2023, illustrating how improvements in human resource 

quality contribute to the dynamics of industrial and overall economic growth. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5. Human Development Index in Indonesia 

Source: BPS, processed (2024) 
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Figure 5 above displays a positive trend in the Human Development Index (HDI) in 

Indonesia. In 2019, the HDI was recorded at 71.92, indicating a relatively good level of 

human development in Indonesia. Despite the COVID-19 pandemic in 2020, the HDI saw a 

slight increase to 71.94. This reflects social resilience and the country’s ability to maintain 

living standards amid a crisis. A more significant increase occurred in 2021, when the HDI 

reached 72.29, reflecting economic recovery accompanied by improved social welfare. This 

positive trend continued into 2022 and 2023, with the HDI reaching 72.91 and 73.55, 

respectively. This ongoing improvement highlights the success of various government 

programs in enhancing access to and quality of public services, especially in education and 

health. The enhanced quality of life contributes to overall societal well-being and potentially 

supports broader economic growth (Rahmawati, 2019). 

In addition to economic growth, investment, and HDI, population also plays a crucial 

role in influencing industrial agglomeration (Putri Salsabila et al., 2019). Regions with large 

populations offer a broad market for manufactured products and provide a plentiful labor 

force. Todaro (2006) notes that significant population growth drives economic growth by 

creating a larger market, which in turn boosts demand for various goods and services. 

Increased demand stimulates economic activity, scales up production, lowers production 

costs, and provides ample labor. This, in turn, can reduce poverty levels and enhance overall 

societal welfare. 

Based on the above, this study aims to analyze in-depth how these factors influence 

manufacturing industry agglomeration in Indonesia. Factors such as economic growth, 

investment, HDI, and population size are considered critical in shaping industrial 

agglomeration dynamics. Economic growth creates a supportive environment, while 

investment strengthens infrastructure and industrial capacity. Improved living standards, 

reflected in the HDI, foster a more productive and innovative workforce. Meanwhile, a large 

population provides a vast market and abundant labor, which are key to driving economic 

activity. 

This study will focus on all 34 provinces in Indonesia, differing from previous research 

that concentrated on a single province. Using recent data from 2012 to 2023, the study aims 

to gain a deeper understanding of the relationship between these factors and industrial 

agglomeration in Indonesia. The objective is to determine the extent to which economic 

growth, investment, HDI, and population size impact industrial agglomeration. With a better 

understanding of these relationships, the study hopes to provide valuable insights for 

policymakers to formulate more efficient, inclusive, and sustainable economic development 

strategies. 

 
METHOD 

Type and Source of Data 

This research falls into the category of quantitative research that utilizes numerical data. 

The secondary data used are data collected and published by official agencies or institutions 

(Widarjono, 2012). The data source for this research is obtained from the Central Statistics 

Agency of Indonesia for the period from 2012 to 2023. 

Operational Definitions of Variables 

This study uses two types of variables: dependent and independent variables. The 

dependent variable, agglomeration, refers to the concentration of economic activity in urban 

areas caused by the advantages of proximity (economies of proximity), as described by 

Montgomery (Kuncoro, 2002). This includes the clustering of companies, workers, and 

consumers in one area. In this study, the agglomeration variable is calculated using a formula 
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that involves the manufacturing sector's GRDP in 34 provinces and Indonesia’s GDP for the 

years 2012-2023, measured in percentage terms. The independent variables used are: 

1. Economic Growth: According to Sukirno (2015), economic growth is a quantitative 

measure that reflects the development or progress of an economy in one year compared to 

the previous year. This research uses data from 34 provinces in Indonesia for the period 

2012 to 2023, measured in billion rupiah. 

2. Investment: According to Kasmir (2019), investment is defined as capital invested in 

activities that last for a considerable period across various business sectors. In this study, 

the investment variable refers to data on Domestic Investment Realization (PMDN) in 34 

Indonesian provinces from 2012 to 2023, measured in billion rupiah. 

3. Human Development Index (HDI): According to the Central Statistics Agency (2023), 

HDI measures human development achievement through three main dimensions of quality 

of life: longevity and health, knowledge, and standard of living. Data for the HDI variable 

is obtained from 34 provinces in Indonesia for the period 2012 to 2023. 

4. Population: According to Nurdiman (2008), population refers to the number of people 

living in a country. The population variable in this study includes data from 34 provinces 

in Indonesia from 2012 to 2023, measured in number of individuals. 

 

Analysis Method 

In this study, data analysis is performed using Location Quotient (LQ) and quantitative 

panel data regression. Panel data consists of information on several specific objects over 

different time periods (Widarjono, 2012). For panel data regression analysis, EViews 12 

software is used. Based on the definition of panel data, this analysis covers 34 provinces in 

Indonesia from 2012 to 2023. The models used in this research are: 

1. Location Quotient (LQ): Descriptive analysis in this study refers to Nugroho & 

Wahyuni (2020) regarding the measurement of agglomeration values using Location 

Quotient (LQ). LQ is used to analyze the agglomeration of the manufacturing industry 

by comparing the proportion of the manufacturing sector's GRDP in each province 

with the proportion of the manufacturing sector's GDP at the national level in 

Indonesia. The Location Quotient (LQ) analysis measures the level of agglomeration 

at the district and provincial levels in sectoral production activities. Here is the LQ 

formula: 

 
Based on the equation: 

Based on the equation: 

X ij is the GDP of sector i in province j, 

X is the total GDP of sector i in Indonesia.  

X sj is the total GRDP of all sectors in province i, 

X ss is the total GDP. 

This coefficient is used to measure economic agglomeration in Indonesia. The 

interpretation of the LQ value is that if LQ ij > 1, then province j has a high spatial 

concentration of sector i or there is agglomeration in the area. 

2. Linear Regression with Panel Data 
To observe the same individual units over a specific period, panel data regression 

combines cross-sectional data with time-series data. In general, panel data includes a larger 

number of subjects (N) and a shorter time period (T) (i = 1, 2, ..., N). Independent variables 

such as agglomeration, investment, HDI, and population are used for analysis. Therefore, the 

regression model used is as follows: 
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PE = Dependent variable, namely Agglomeration using the LQ coefficient, β0 = 

Constant, β1234 = Coefficient, PE = Economic growth value, Invest = Investment value, HDI 

= Human Development Index value, JP = Population value, 𝑖 = 34 Indonesian Provinces, 𝑡 = 

Years 2012-2023, 𝑒 = Error terms. 

 
RESULTS AND DISCUSSION 

Location Quotient (LQ) Analysis 

This research measures Location Quotient (LQ) to measure the agglomeration value of 

the manufacturing industry in 34 provinces in Indonesia from 2012-2023. The following LQ 

values are in table 1: 

Table 1. Average LQ of Indonesian Provinces 

No Province Value No Province Value 

1 Aceh 0.264167 18 Nusa Tenggara Barat 0.219342 

2 Sumatera Utara 0.887662 19 Nusa Tenggara Timur 0.059148 

3 Sumatera Barat 0.484942 20 Kalimantan Barat 0.768907 

4 Riau 0.484942 21 Kalimantan Tengah 0.722909 

5 Jambi 0.506659 22 Kalimantan Selatan 0.602586 

6 Sumatera Selatan 0.876649 23 Kalimantan Timur 0.951077 

7 Bengkulu 0.285273 24 Kalimantan Utara 0.43668 

8 Lampung 0.853953 25 Sulawesi Utara 0.43668 

9 Kepulauan Bangka Belitung 1.059078 26 Sulawesi Tengah 0.883421 

10 Kepulauan Riau 1.848642 27 Sulawesi Selatan 0.644227 

11 DKI Jakarta 0.578243 28 Sulawesi Tenggara 0.317534 

12 Jawa Barat 2.032835 29 Gorontalo 0.193166 

13 Jawa Tengah 1.616746 30 Sulawesi Barat 0.498407 

14 DI Yogyakarta 0.591307 31 Maluku 0.262246 

15 Jawa Timur 1.404232 32 Maluku Utara 0.533839 

16 Banten 1.665433 33 Papua Barat 1.4918 

17 Bali 0.310732 34 Papua 0.091205 

Source: Research Data (2024) 

Based on the research measuring the Location Quotient (LQ) values for 34 provinces in 

Indonesia from 2012 to 2023, the rankings from highest to lowest are as follows: West Java 

has the highest value with an LQ of 2.032835, followed by Riau Islands with an LQ of 

1.848642 and Banten with an LQ of 1.665433. Central Java and West Papua follow with LQ 

values of 1.616746 and 1.491800, respectively. East Java recorded an LQ of 1.404232, while 

the Bangka Belitung Islands and East Kalimantan have LQs of 1.059078 and 0.951077, 

respectively. North Sumatra and Central Sulawesi show LQs of 0.887662 and 0.883421, 

while South Sumatra and Lampung have LQs of 0.876649 and 0.853953. 

West Kalimantan, Central Kalimantan, and South Sulawesi have LQs of 0.768907, 

0.722909, and 0.644227, respectively. South Kalimantan, Yogyakarta, and Jakarta record 

LQs of 0.602586, 0.591307, and 0.578243. North Maluku, Jambi, and West Sulawesi have 

LQs of 0.533839, 0.506659, and 0.498407, respectively. Riau and West Sumatra both have 

LQs of 0.484942, while North Kalimantan and North Sulawesi show LQs of 0.436680. 

Southeast Sulawesi, Bali, and Bengkulu record LQs of 0.317534, 0.310732, and 0.285273. 

Aceh has an LQ of 0.264167, followed by Maluku with an LQ of 0.262246. West Nusa 

Tenggara and Gorontalo record LQs of 0.219342 and 0.193166, respectively, while Papua 

and East Nusa Tenggara have LQs of 0.091205 and 0.059148. 
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The results indicate that an LQ value greater than 1 signifies economic agglomeration 

in the province. Provinces with LQ values greater than 1 include West Java, Riau Islands, 

Banten, Central Java, West Papua, East Java, and the Bangka Belitung Islands. This suggests 

that these provinces have a higher concentration of economic activity compared to the 

national average, indicating the presence of significant economic or industrial centers. 

Panel Data Regression Analysis 

The impact of the Human Development Index (HDI), investment, economic growth, 

and population on industrial agglomeration was analyzed using panel data regression with 

EViews 12. The best model for analysis was selected through three tests: the Chow test, the 

Hausman test, and the Lagrange Multiplier test. The results processed with EViews 12 are 

presented below. 

Model Selection Tests 

Chow Test 

The Chow test is used to choose the best model between the Common Effect Model 

(CEM) and the Fixed Effect Model (FEM). In this test, the p-value of the F-statistic and the 

alpha (α) level are considered. The hypotheses for the Chow test are: 

H₀ = Common Effect Model 

H₁ = Fixed Effect Model 

If the p-value of the F-statistic is greater than 0.05 (α = 5%), H₀ is accepted, indicating 

that the Common Effect Model is more appropriate. Conversely, if the p-value of the F-

statistic is less than 0.05 (α = 5%), H₁ is accepted, indicating that the Fixed Effect Model is 

more suitable. The results of the Chow test regression are as follows: 

Table 2. Chow Test Results 

Effects Test Statistic d.f. Probability 

Cross-section F 204.417254 (33,370) 0.0000 

Cross-section Chi-square 1206.278779 33 0.0000 

Source: data processed (2024) 

Table 2 shows the Fixed Effect Model. The results, as presented in Table 2, indicate a 

cross-section F-probability value of 0.0000, which is smaller than the alpha (α) = 5%. This 

value suggests that H₀ is rejected, indicating that the Fixed Effect Model is the most 

appropriate for hypothesis testing. Subsequently, the Hausman test was conducted to choose 

between the Fixed Effect Model and the Random Effect Model. 

Hausman Test 

The Hausman test is conducted to determine the better model between the Fixed Effect 

Model (FEM) and the Random Effect Model. In this test, the choice is based on the p-value 

of the Chi-square statistic compared to the alpha (α) level. The hypotheses are as follows: 

- H₀ = Random Effect Model 

- H₁ = Fixed Effect Model 

If the p-value of the Chi-square statistic is greater than 0.05 (α = 5%), H₀ is accepted, 

indicating that the Random Effect Model is more appropriate. Conversely, if the p-value of 

the Chi-square statistic is less than 0.05 (α = 5%), H₁ is accepted, suggesting that the Fixed 

Effect Model is more suitable. The results of the Hausman test regression are as follows: 

Table 3. Hausman Test Results 

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Probability 

Cross-section random 10.363370 4 0.0347 

Source: data processed (2024) 
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With a Chi-square p-value of 0.0347, which is less than the alpha (α) = 5%, the 

Hausman test rejects H₀, as shown in Table 3. This value is considered significant. The 

results indicate that the Fixed Effect Model is the most appropriate for hypothesis testing, and 

therefore, there is no need to conduct the Lagrange Multiplier test. 

Fixed Effect Model (FEM) Estimation Results 

The Fixed Effect Model is the best choice for estimating the impact of economic 

growth, investment, HDI, and population on agglomeration. 

Table 4. Fixed Effects Model 

Variable Coefficient Std. Error t-Statistic Prob.   

C -5.065584 0.532395 -9.514713 0.0000 

LOGPE -3.70E-07 8.25E-08 -4.485404 0.0000 

LOGINVEST -0.018164 0.005541 -3.277972 0.0011 

LOGIPM -0.015400 0.021311 -0.722638 0.4704 

PENDUDUK 0.514706 0.047900 10.74548 0.0000 

     

Effects Specification  

Cross-section fixed (dummy variables) 

 Root MSE 0.099947     R-squared 0.963250 

 Mean dependent var 0.731314     Adjusted R-squared 0.959575 

 S.D. dependent var 0.522003     S.E. of regression 0.104954 

 Akaike info criterion -1.582083     Sum squared resid 4.075661 

 Schwarz criterion -1.208484     Log likelihood 360.7449 

 Hannan-Quinn criter. -1.434249     F-statistic 262.1087 

 Durbin-Watson stat 0.256619     Prob(F-statistic) 0.000000 

Source: data processed (2024) 

 

Based on the estimation results, the panel data analysis model of agglomeration in 

Indonesia can be formulated with the following regression equation: 

AGLO = α -5.065584 - 3.698507*  -  0.018164*LOGINVEST - 

0.015400*LOGIPM + 0.514706*LOGPENDUDUK + [CX=F] 

Based on the estimation results, the coefficients and probabilities for each variable 

show distinct impacts. The interpretation of the results is as follows: 

1. α = -5.065584: This indicates that if all independent variables (economic growth, 

investment, HDI, and population) are held constant, the economic agglomeration will 

reach a value of -5.065584. 

2. β1 = -13.698507: This means that economic agglomeration will decrease by 13.698507 

percent if economic growth increases by one percent, and vice versa. The probability value 

for economic growth is 0.0000, which is below the α = 5% threshold, indicating that 

economic growth has a significant impact on economic agglomeration. 

3. β2 = -0.018164: This implies that investment has a significant effect on agglomeration. 

With a probability value of 0.0011, which is less than α = 5%, the agglomeration will 

decrease by 0.018164 percent if investment increases by one percent. 

4. β3 = -0.015400: This shows that if HDI increases by one percent, agglomeration will 

decrease by 0.015400 percent. However, the probability value for HDI is 0.4704, which is 

greater than α = 5%, indicating that HDI does not have a significant impact on 

agglomeration. 

5. β4 = 0.514706: This indicates that the estimated coefficient for population has a 

probability value of 0.0000, which is below α = 5%, showing that population has a 

significant impact on agglomeration. An increase of one percent in population will result 

in an increase of 0.514706 percent in agglomeration. 
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Statistical Test Results 

F-Test 

After interpreting the estimation results, an F-test was conducted. The purpose of the F-

test is to determine how Indonesia's economic growth is influenced by the following 

variables: investment, HDI, population, and agglomeration. Based on the regression results, 

the F-statistic value is 262.1087, while the F-table value is 2.394. The F-statistic being greater 

than the F-table value indicates that economic growth, investment, HDI, and population 

significantly affect agglomeration in Indonesia. Additionally, all these variables have a 

significant impact on industrial agglomeration in Indonesia, as indicated by the F-statistics 

probability value of 0.000000, which is lower than α = 5%. 

T-Test 

Following the F-test, a T-test was conducted by comparing the t-statistic to the t-table 

and assessing the probability at an α = 5% level. This test aims to determine the extent of the 

impact of each independent variable on the dependent variable. 

Table 5. T-Test Results 

Independent Variable t-Statistics Probability Level α 

Economic Growth -4.485404 0.0000 5% = 0.05 

Investment -3.277972 0.0011 5% = 0.05 

HDI -0.722638 0.4704 5% = 0.05 

Total Population 10.74548 0.0000 5% = 0.05 

Source: data processed (2024) 

Table 5 can be interpreted as follows: 

1. Economic Growth: The probability is 0.0000 at an α = 0.05 level, with a t-statistic value of 

-4.48540 and a t-table value of 1.649. This indicates that economic growth has a 

significant negative effect on industrial agglomeration. 

2. Investment: The probability is 0.0011 at an α = 0.05 level, with a t-statistic value of -

3.277972 and a t-table value of 1.649. This shows that investment has a significant 

negative impact on industrial centers. 

3. Human Development Index (HDI): The probability is 0.4704 at an α = 0.05 level, with a t-

statistic value of -0.722638 and a t-table value of 1.649. This indicates that HDI has an 

insignificant negative effect on industrial agglomeration. 

4. Population: The t-statistic value is 10.74548 with a t-table value of 1.649, and the 

probability is 0.0000 at an α = 0.05 level. This shows that population has a significant 

positive impact on industrial agglomeration. 

 

Coefficient of Determination (R-squared) Test 

The coefficient of determination (R²) measures the extent to which independent 

variables, including economic growth, investment, Human Development Index (HDI), and 

population, contribute to the dependent variable (agglomeration). The panel data regression 

results show an R² value of 0.963250. This indicates that the independent variables can 

explain 96% of the variation in the dependent variable, while other external factors not 

included in the model account for the remaining 4%. 

 

Analysis Discussion 

Agglomeration Analysis Based on Location Quotient (LQ) 

Based on the Location Quotient (LQ) analysis of 34 provinces in Indonesia, we can 

identify provinces with significant manufacturing agglomeration. This agglomeration is 

indicated by an LQ > 1, signifying a high concentration of manufacturing industries. The 

following are the provinces: 
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1. West Java 

West Java has an LQ value of 2.032835, making it the province with the highest 

concentration of manufacturing industries in Indonesia. Major industrial areas such as Bekasi, 

Karawang, and Cikarang are significant manufacturing hubs, particularly in automotive, 

electronics, textiles, and food sectors. Excellent infrastructure, including highways like the 

Jakarta-Cikampek Toll Road and Tanjung Priok Port, supports manufacturing and product 

distribution. Additionally, West Java boasts a large and skilled workforce, along with 

numerous universities and training institutions that cater to industry needs. These factors 

make West Java a leading manufacturing center in Indonesia. 

2. Riau Archipelago 

With an LQ value of 1.848642, the Riau Archipelago shows significant manufacturing 

concentration, especially in Batam and Tanjung Pinang, which are special economic zones. 

Its geographic proximity to Singapore provides a competitive advantage in trade and 

logistics. Major industries in the area include electronics and shipbuilding, supported by 

government policies aimed at attracting foreign investment. Key infrastructure such as Batu 

Ampar Port and Hang Nadim Airport enhances logistics and distribution, establishing the 

Riau Archipelago as an important manufacturing hub in Indonesia. 

3. Banten 

Banten, with an LQ of 1.665433, has a high concentration of manufacturing industries. 

The province borders DKI Jakarta, providing easy access to a large market and major 

logistics facilities. The Cilegon Industrial Area is a center for heavy industries like steel and 

petrochemicals. Additionally, the chemical, logistics, and automotive sectors are also 

growing rapidly in Banten. Infrastructure such as Merak Port and toll roads supports product 

distribution, while access to Jakarta's labor market and availability of skilled workers 

contribute to industrial growth in the region. 

4. Central Java 

With an LQ value of 1.616746, Central Java excels in the textile, garment, and food 

industries. Cities like Semarang, Solo, and Pekalongan are major industrial centers. Local 

resource-based industries are supported by a growing number of medium-sized 

manufacturing companies and adequate infrastructure, such as the Tanjung Emas Port in 

Semarang and a good road network. Government industrial development programs and 

workforce training also help boost productivity in Central Java. 

5. West Papua 

West Papua has an LQ value of 1.4918, indicating emerging manufacturing potential in 

natural resource sectors such as mining and timber processing. Despite challenging 

geographic conditions, infrastructure development like ports and transportation networks aids 

in sector growth. Manufacturing in West Papua is primarily related to the processing of 

mining and timber products, contributing significantly to the local economy. Investments in 

infrastructure continue to support industrial sector growth in this region. 

6. East Java 

With an LQ value of 1.404232, East Java is one of the provinces with a diverse 

manufacturing sector. Surabaya, the second-largest city in Indonesia and a major trade center, 

supports industrial growth in East Java. Major industries in the region include shipbuilding 

(PT. PAL), petrochemicals (Petrokimia Gresik), and food and beverages (Unilever, PT. Multi 

Bintang). Good infrastructure, such as Tanjung Perak Port and toll roads, supports logistics 

and distribution. Numerous universities and training institutions in East Java also provide the 

skilled workforce needed by the manufacturing sector. 

7. Bangka Belitung Islands 

The Bangka Belitung Islands, with an LQ value of 1.059078, are known for their large 

tin mining industry, which is the main manufacturing sector in the region. Tin processing and 
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production constitute a major manufacturing sector that significantly contributes to the local 

economy. In addition to mining, the tourism sector is also rapidly growing in the Bangka 

Belitung Islands, supporting local economic growth. Port and transportation facility 

development in the region also strengthens the industrial and tourism sectors. 

Provinces with an LQ > 1 indicate strong manufacturing agglomeration in Indonesia. 

Factors such as strategic location, special economic zones, good infrastructure, and 

supportive government policies have facilitated manufacturing industry growth in these 

provinces. This agglomeration not only boosts regional economies and creates new job 

opportunities but also enhances Indonesia’s competitiveness and global integration in the 

global manufacturing supply chain. 

This aligns with Alfred Marshall's Agglomeration Theory proposed in 1890. This 

theory posits that the benefits of industrial agglomeration arise from the efficiencies and 

advantages gained through various interactions and collaborations among firms within a 

concentrated area. The following illustrates how this theory applies to the provinces in 

Indonesia with a Location Quotient (LQ) > 1 in the manufacturing sector: 

1. Geographic Proximity 

Firms within an agglomerated area can benefit from easier access to raw materials, 

skilled labor, and larger markets. For example, West Java and East Java, being close to ports 

and well-developed logistics infrastructure, support the growth of the manufacturing industry. 

2. Labor Efficiency and Specialization 

With industry clusters, firms can take advantage of the efficiency derived from labor 

specialization and expertise available in the area. For instance, the textile industry in Central 

Java and the electronics industry in the Riau Archipelago can optimize local expertise to 

enhance productivity. 

3. Collaboration and Innovation 

Intensive interactions among firms within an agglomeration facilitate the exchange of 

information, ideas, and technology. This fosters innovation and the development of new 

products, which are crucial for improving global competitiveness. 

4. Government Policy Support 

Government policies that support infrastructure development, special economic zones, 

and investments in education and workforce training further amplify the positive effects of 

industrial agglomeration on regional economic growth. 

Therefore, provinces with an LQ > 1 in the manufacturing sector in Indonesia not only 

demonstrate strong industrial concentration but also embody the principles outlined in 

Marshall's Agglomeration Theory. These industrial clusters contribute to Indonesia's 

economic growth, job creation, and enhanced global economic engagement. 

Impact of Economic Growth on Industrial Agglomeration 

The regression results indicate that economic growth has a negative and significant 

impact on industrial agglomeration. The negative coefficient suggests that each unit increase 

in economic growth is associated with a decrease in industrial agglomeration. Supporting 

research includes Henderson (2003), who found that rapid economic growth can lead to 

increased operational costs in industrial areas, reducing the attractiveness of agglomeration. 

Additionally, Puga (2010) demonstrated that poorly managed economic growth can lead to 

imbalances in costs and benefits in industrial areas, hindering industrial concentration. 

Glaeser & Gottlieb (2009) also found that rapid economic growth can diminish the economic 

benefits of agglomeration by increasing living and operational costs, prompting companies to 

relocate to areas with more stable economic conditions. The regression results from this study 

align with the idea that rapid economic growth can reduce industrial concentration in a 
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region. This highlights the importance of efficient economic growth management to maintain 

industrial agglomeration and support regional economic growth. 

Impact of Investment on Industrial Agglomeration 

The regression results show that investment has a negative and significant impact on 

industrial agglomeration. Previous studies supporting this finding include Hanson (1994), 

who discovered that uncoordinated or excessive investment in a region can lead to a 

reduction in agglomeration benefits due to increased competition for limited resources. 

Moreover, Martin & Sunley (1998) found that large investments in specific sectors can create 

economic imbalances and increase operational costs, which can subsequently reduce 

industrial concentration. Duranton & Puga (2004) also observed that excessive investment 

can lead to local market saturation, prompting firms to seek new locations with greater 

market potential. The regression results from this study support the notion that poorly 

managed investment can decrease industrial concentration in a region. This underscores the 

importance of efficient investment planning and management to sustain industrial 

agglomeration and support regional economic growth. 

Impact of Human Development Index (HDI) on Industrial Agglomeration 

The regression results show that the HDI does not have a significant impact on 

industrial agglomeration. This is supported by Audretsch & Feldman (2004), who found that 

although a high HDI correlates with various economic benefits such as increased productivity 

and innovation, its direct effect on industrial agglomeration is not always significant. This is 

because industrial agglomeration is often more influenced by factors such as physical 

infrastructure, government policies, and market conditions than by human development 

indicators directly. Additionally, Mellander & Florida (2021) showed that while a high 

quality of life represented by HDI can attract skilled and innovative labor, it does not always 

translate directly into industrial concentration if other factors like operational costs and local 

policies are not supportive. Moretti (2012) also noted that investments in education and 

health that improve HDI are important, but without a supportive business environment, these 

benefits may not be fully reflected in industrial agglomeration. The regression results 

indicating that HDI does not significantly impact industrial agglomeration are supported by 

this research. This emphasizes the importance of considering various factors beyond HDI in 

efforts to enhance industrial concentration and support regional economic growth. 

Impact of Population Size on Industrial Agglomeration 

The regression results show that population size has a positive and significant impact 

on industrial agglomeration. Supporting research includes Glaeser & Gottlieb (2008), who 

found that areas with larger populations tend to have higher levels of industrial agglomeration 

due to larger market scales and diverse human resources. A large population provides a broad 

consumer base and a varied labor force, supporting industrial growth and concentration. 

Storper & Venables (2004) demonstrated that increased population in urban areas can 

enhance social interactions and idea exchanges, driving innovation and industrial growth. 

Duranton & Puga (2023) also noted that areas with large populations offer various 

advantages, such as economies of scale, better market access, and more developed 

infrastructure, all of which contribute to increased industrial agglomeration. The regression 

results indicating that an increase in population positively impacts industrial agglomeration 

are supported by this research. This highlights the importance of a large and diverse 

population in supporting industrial concentration and regional economic growth. 
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CONCLUSION 

This study aimed to investigate the factors influencing industrial agglomeration in 

Indonesia using panel data from 34 provinces over the period from 2012 to 2023. The 

analysis was conducted using panel data regression and Location Quotient (LQ). The Fixed 

Effect Model regression results indicate that several independent variables significantly affect 

industrial agglomeration as the dependent variable. Population size positively and 

significantly impacts industrial agglomeration, whereas economic growth and investment 

have a negative and significant impact. These findings suggest that poorly managed 

economic growth and investment can reduce industrial concentration, while an increase in 

population supports higher industrial agglomeration. 

Based on the regression analysis results, several strategic measures are recommended to 

strengthen industrial agglomeration and support regional economic growth. First, the 

government should optimize policies to improve the efficiency of managing economic 

growth and investment. Second, significant investments in physical infrastructure and 

technology are necessary to support effective industrial operations. Third, there should be a 

focus on enhancing the quality of life, education, and access to healthcare to attract and retain 

skilled labor in the region. Fourth, careful planning in resource and investment management 

is essential to ensure economic and environmental sustainability. Lastly, strong collaboration 

between the government, industry, and the education sector is crucial to create an 

environment that fosters innovation and sustainable industrial growth. By implementing these 

measures, it is hoped that inclusive and sustainable economic growth in industrial 

agglomeration can be achieved. 
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