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Abstract:  This study, entitled "A nalysis of Population Density, Economic Growth Rate, and the 

Number of Motorized Vehicles on Environmental Quality in Indonesia," aims to analyze: 1) the de-

velopment of environmental quality in Indonesia; 2) the influence of population density, economic 

growth rate, and the number of motorized vehicles on environmental quality in Indonesia. This study 

employed a quantitative method, utilizing secondary data from 2019-2023, sourced from the Central 

Statistics Agency (BPS), the Ministry of Environment and Forestry (KLHK), and other sources. Panel 

data analysis tools, classical assumption tests, and hypothesis testing were used. Panel data regression 

results indicate that, partially, population density has a significant negative effect, economic growth rate 

has a negative and significant effect, while four-wheeled and two-wheeled motorized vehicles have a 

positive and significant effect on environmental quality in Indonesia. Meanwhile, collectively, popula-

tion density, economic growth rate, and the number of motorized vehicles significantly influence en-

vironmental quality in Indonesia. 

Keywords: BPS; Economic Growth Rate; Environmental Quality; KLHK; Population Density. 

1. Introduction 
Indonesia is a country with abundant natural resources and a very large population, mak-

ing it the fourth most populous country in the world. Continuous population growth from 
year to year puts significant pressure on environmental quality. According to data from the 
Central Statistics Agency (BPS), Indonesia's population is projected to reach 282.47 million 
people in 2024, up from 278.69 million in 2023. This population growth has shown a con-
sistent upward trend over the past five years, with a growth rate of around 1 percent per year. 
Population growth has implications for increasing demand for land, energy, transportation, 
and natural resource consumption. 

In addition to population growth, Indonesia is also experiencing accelerated urbaniza-
tion, particularly in major cities like Jakarta, Surabaya, and Bandung. While urbanization has 
a positive impact on economic growth, it also increases pressure on the environment, partic-
ularly related to emissions from motor vehicles, air pollution, green space conversion, and 
increased waste volume. This is reinforced by data showing an increase in population density 
from 140 people per km² in 2019 to 147 people per km² in 2023. This increase demonstrates 
that population growth is outpacing efforts to equitably distribute regional development. 

In the environmental context, the Environmental Carrying Capacity theory states that 
every environment has a limited carrying capacity. If human activities such as transportation, 
industry, and energy consumption exceed the environment's capacity, environmental degra-
dation occurs. Therefore, analyzing the relationship between population density, economic 
growth, and the number of motorized vehicles is crucial for understanding the pressures on 
environmental quality in Indonesia. 

Previous studies have shown varying results regarding the influence of these variables. 
Some studies found a negative relationship between economic growth and environmental 
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quality, while others showed that the impact could be positive if accompanied by adequate 
environmental policies. This inconsistency highlights the need for further research using more 
recent data and a more comprehensive analytical approach. 

2. Preliminaries or Related Work or Literature Review 

This section discusses the theoretical foundations and previous research findings rele-
vant to this study. The discussion includes population theory, economic growth theory, envi-
ronmental theory, and empirical studies related to the effects of population density, economic 
growth, and the increasing number of motorized vehicles on environmental quality. The lit-
erature on environmental issues is diverse and demonstrates that environmental quality is 
influenced by various multidimensional factors. 

The concept of environmental quality is generally related to indicators such as air quality, 
water quality, the availability of green open spaces, carbon emissions, and pollution levels. 
Various studies indicate that uncontrolled increases in human activity are a major factor in 
the decline of environmental quality. This is exacerbated by inadequate waste management, 
the extensive use of fossil fuels, and high fuel consumption by motorized vehicles. 

Population Density and Environment 

Population density is an important indicator reflecting pressure on the environment. Re-
search by Kondolele and Mustari (2025) found that population density has a significant neg-
ative impact on environmental quality, particularly on the island of Java. This is due to high 
human activity, increased transportation needs, and limited green open space in densely pop-
ulated areas. 

Furthermore, Urban Ecology Theory explains that the higher the population in an area, 
the greater the pressure on the ecosystem, including air pollution, water pollution, and soil 
degradation. Domestic activities, transportation, and energy consumption increase signifi-
cantly in areas with high population density, leading to increased emissions of CO₂, PM2.5 
particulate matter, and other pollutants that impact public health. 

Several studies in developing countries show a similar pattern: population growth is 
closely linked to environmental degradation if not balanced by sound spatial planning policies. 
High population density is also associated with an increased risk of environmental disasters 
such as floods, droughts, and water pollution. 

Economic Growth, Motor Vehicles, and the Environment 

Indonesia's economic growth from 2019 to 2023 showed significant dynamics. 2020 was 
a period of economic contraction due to the COVID-19 pandemic, but in subsequent years 
the economy returned to positive growth. Economic growth drove increased industrial activ-
ity, energy consumption, and public mobility, leading to an increase in the number of motor-
ized vehicles. 

Research by Padilah & Karimi (2025) states that economic growth has a negative rela-
tionship with environmental quality if not balanced by sustainable environmental policies. 
Economic growth results in increased energy demand, much of which is still supported by 
fossil fuels. This increases pollutant emissions, particularly from the land transportation sec-
tor. 

The number of motorized vehicles in Indonesia increased from 133 million units in 2019 
to more than 157 million units in 2023. A study by Hariz and Karimi (2024) states that mo-
torized vehicles are a major contributor to CO₂ emissions and air pollution in Indonesia. The 
greater the number of motorized vehicles, the higher the level of air pollution, especially in 
metropolitan areas. 

3. Proposed Method 

The research method used in this study is a quantitative approach using regression to 
analyze the influence of population density, economic growth, and the number of motorized 
vehicles on environmental quality. Data were obtained from the Central Statistics Agency 
(BPS) for the period 2019–2023. 

The research steps included secondary data collection, data cleaning, descriptive analysis, 
trend analysis, and regression analysis. The entire process was conducted systematically to 
ensure the validity of the research results. 



Momentum Matrix: International Journal of Communication, Tourism, and Social Economic Trends 2025 (November), vol. 2, no. 4, Angelisa, et al.16 of 27 

 

Algorithm/Pseudocode 

a. Start 
b. Input data on population density, economic growth, number of motorized vehicles, and 

environmental quality 

c. Normalize the data 

d. Perform descriptive analysis 

e. Perform regression: 

1) Determine the independent variables X1, X2, X3 

2) Determine the dependent variable Y 

3) Estimate the model Y = β0 + β1X1 + β2X2 + β3X3 + ε 

f. Test the significance of the model and coefficients 

g. Interpret the results 

h. Finish 

Formatting of Mathematical Components 

The mathematical linear regression model used in this study is: 
Y = β0 + β1X1 + β2X2 + β3X3 + ε 
Where: 
Y = Environmental Quality 
X1 = Population Density 
X2 = Economic Growth 
X3 = Number of Motor Vehicles 
β0 = Constant 
β1, β2, β3 = Regression Coefficients 
ε = Error 

4. Results and Discussion 

The research results show that population density has a significant negative impact on 
environmental quality. This suggests that the higher the population density, the greater the 
pressure on the environment. Furthermore, the number of motorized vehicles also signifi-
cantly impacts environmental degradation due to increased vehicle exhaust emissions. 

Economic growth has varying effects, depending on the level of industrialization and 
environmental policies in each region. In some regions, economic growth has a positive im-
pact on environmental quality when accompanied by environmentally friendly technologies, 
while in others, it has a negative impact due to high fossil fuel consumption. 

The regression results indicate that the most dominant variable influencing environmen-
tal quality is the number of motorized vehicles. This aligns with the real-world situation in 
Indonesia, where the land transportation sector is the largest contributor to emissions. 

 
Figures and Tables 

Environmental Quality 

Indonesia's Environmental Impact Assessment (IKLH) trend shows positive improve-
ment during the 2019–2023 period, although growth is relatively slow. According to Ministry 
of Environment and Forestry (KLHK) data, the national IKLH score has consistently ex-
ceeded the established target. For example, in 2019, the IKLH stood at 71.45 points, and 
continued to improve, reaching 72.54 points in 2023 (KLHK, 2024; DataIndonesia, 2024). 
This improvement indicates that efforts by local governments in 34 provinces to control en-
vironmental pollution and degradation are beginning to show tangible results. 

However, when broken down by component, different dynamics are observed. The Air 
Quality Index (IKU) is often the component with the highest value, reflecting relatively well-
maintained air quality, although air pollution in large cities, particularly from the transporta-
tion sector, remains a serious challenge (KLHK, 2024). On the other hand, the Water Quality 
Index (IKA) tends to have lower and fluctuating values, indicating that pollution of water 
sources, whether rivers, lakes, or groundwater, remains a major challenge in many provinces 
(KLHK, 2024). This issue is highly relevant to this research, given that increasing population 
density and the number of motorized vehicles have the potential to significantly increase the 
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pollution burden, particularly domestic wastewater and vehicle emissions. Table 1 below il-
lustrates the environmental quality in Indonesia from 2019 to 2023. 

Table 1. Overview of Indonesia's Environmental Quality 2019-2023. 

Province 
Environmental Quality Index By Year 

2019 2020 2021 2022 2023 

Aceh 76.01 75.61 75.54 78.29 78.53 
North Sumatra 62.49 69.9 71.15 74.11 72.8 
West Sumatra 69.66 72.79 73.68 74.98 75.85 
Riau 62.39 69.41 70.72 72.1 70.42 
Jambi 68.08 69.87 70.87 70.32 68.53 
South Sumatra 61.41 69.92 70.92 70.12 70.2 
Bengkulu 64.41 69.91 69.92 71.67 72.1 
Lampung 57.37 67.46 68.56 69.1 69.91 
Bangka Belitung 64.85 73.5 72.05 71.67 71.62 
Riau Islands 67.01 70.51 73.19 74.17 74.26 
DKI Jakarta 42.84 52.98 54.43 54.65 54.57 
West Java 51.69 59.4 62.68 64.66 64.77 
Central Java 60.97 67.62 66.27 66.85 68.59 
DI Yogyakarta 49.24 66.65 65.65 65.96 66.29 
East Java 60.25 67.07 68.72 69.92 66.59 
Banten 51.09 59.37 64.14 63.41 62.52 
Bali 63.09 69.79 70.7 70.89 71.38 
West Nusa Tenggara 64.59 70.83 69.89 70.56 71.92 
East Nusa Tenggara 69.67 73.28 74.97 73.49 74.18 
West Kalimantan 65.91 70.07 72.9 71.9 73.73 
Central Kalimantan 65.91 70.07 72.9 71.9 73.73 
South Kalimantan 61.94 68.43 71.03 71.97 73.5 
East Kalimantan 80.79 76.46 75.06 74.46 75.47 
North Kalimantan 78.98 78.49 80.85 80.67 80.77 
Sulawesi Utara 65.15 70.69 72.82 72.37 70.88 
Sulawesi Tengah 80.23 77.53 77.78 78.86 79.93 
Sulawesi Selatan 67.63 70.7 73.2 74.17 74.3 
Sulawesi Tenggara 72.03 72.82 74.97 76.88 78.41 
Gorontalo 74.97 75.31 73.37 72.79 79.52 
West Sulawesi 72.03 73.6 75.72 76.77 78.5 
Maluku 79.55 75.98 75.92 75.72 78.75 
North Maluku 78.44 74.71 77.45 78.84 80.36 

Papua 83.96 78.65 81.8 84.22 83.31 

Source: Ministry of Environment and Forestry (KLHK) Indonesia 
Table 1 shows that Indonesia's environmental quality index fluctuated between 2019 and 

2023, but tended to improve overall. This indicates efforts and progress in environmental 
management, although some provinces experienced year-on-year declines. The highest envi-
ronmental quality index (IKLH) score in 2022 was 84.22, followed by North Kalimantan, 
Papua, and North Maluku. Meanwhile, Jakarta consistently had the lowest IKLH score year 
after year, with a score of only 42.84 in 2019, although this score increased to 54.57 in 2023. 
This extreme difference indicates a gap in environmental quality between regions with signif-
icant forest cover and natural land cover (such as Papua and Kalimantan) and highly urban-
ized and densely populated areas like Jakarta. 

The 2019-2023 period saw a shift from decline to increase in environmental quality in 
Indonesia. There are several provinces that show a consistent increasing trend, namely West 
Sumatra from IKLH worth 69.66 in 2019 to 75.85 in 2023, Southeast Sulawesi from IKLH 
worth 72.03 in 2019 to 78.41 in 2023, West Sulawesi from IKLH worth 72.03 to 78.05 in 
2023, and Gorontalo 74.97 in 2019 to 79.52 in 2023. However, there are also provinces that 
experienced a decrease in IKLH in the last year such as Jambi which fell from 70.87 in 2020 
to 68.15 in 2023, Banten from 64.14 in 2021 to 65.52 in 2023, and East Kalimantan from 
80.79 in 2019 to 75.47 in 2023. This decline could be caused by various factors, such as in-
creased industrial and mining activities, deforestation, uncontrolled urbanization, or the low 
effectiveness of environmental policies in the area. 
Population Density  

During the 2019–2023 period, national population density continued to increase as the 
population grew. Provinces on the island of Java consistently ranked as the regions with the 
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highest population density. Jakarta is the most densely populated province, with figures reach-
ing tens of thousands of people per square kilometer, far exceeding the national average. This 
phenomenon aligns with development theory, which states that economic centers tend to 
attract migration, which in turn increases demographic pressure. 

The high population density in these densely populated provinces has direct conse-
quences for the environment. The increase in the number of households and human activity 
linearly increases the volume of waste, domestic waste, and the need for transportation infra-
structure. This can have an inverse relationship with environmental quality, with highly dense 
areas often struggling with problems such as a lack of green open space, congestion, and 
water/air pollution. 

In contrast, provinces outside Java and eastern Indonesia, such as Papua, West Papua, 
or North Kalimantan, have very low population densities. This disparity indicates significant 
differences in environmental pressures between provinces, making them interesting to ana-
lyze within a panel econometric framework. The following is a table that describes population 
density in Indonesia in 2019-2023: 

Table 2. Population Density Overview in Indonesia 2019-2023. 

Province 
Population Density Per Square Km (Km2) By Year 

2019 2020 2021 2022 2023 

Aceh 93 91 92 95 96 
North Sumatra 200 203 205 209 212 
West Sumatra 130 132 133 134 137 
Riau 80 73 75 74 74 
Jambi 72 71 72 74 75 
South Sumatra 92 92 93 101 101 
Bengkulu 100 101 102 103 104 
Lampung 244 260 260 273 277 
Bangka Belitung Islands 91 89 90 90 91 
Riau Islands 267 252 258 264 260 
DKI Jakarta 15900 15907 16158 16158 16146 
West Java 1394 1365 1379 1334 1346 
Central Java 1058 1113 1120 1078 1093 
DI Yogyakarta 1227 1171 1185 1186 1178 
East Java 831 851 855 857 865 
Banten 1338 1232 1248 1310 1316 
Bali 750 747 755 790 788 
West Nusa Tenggara 273 286 290 278 283 
East Nusa Tenggara 112 109 111 118 120 
West Kalimantan 34 37 37 38 38 
Central Kalimantan 18 17 18 18 18 
South Kalimantan 110 105 106 113 114 
East Kalimantan 29 29 30 30 31 
North Kalimantan 9 9 9   

Source: Central Statistics Agency of Indonesia (BPS). 
Table 2 shows a relatively stable population density across Indonesia's 34 provinces from 

2019 to 2023, with an increasing trend in most provinces. This increase is generally driven by 
natural population growth and urbanization, where people tend to move to larger cities or 
areas with better economic facilities. On average, population density in Indonesia has in-
creased slowly over the past five years. Some provinces recorded significant growth, while 
others experienced stagnation or even slight decline due to outmigration or changes in re-
gional administration. The province with the highest population density consistently is DKI 
Jakarta, with a figure significantly higher than other provinces, namely 15,900 people/km² in 
2019, increasing to 16,146 people/km² in 2023. Then West Java with 1,346 people/km², Ban-
ten with 1,316 people/km², Central Java with 1,093 people/km², and DI Yogyakarta with 
1,178 people/km². These five provinces are all on the island of Java, which is the center of 
national economic, governmental, and educational activities. Meanwhile, the provinces with 
the lowest population density in 2023 were West Papua with 12 people/km², Papua with a 
density of 14 people/km², North Kalimantan with 10 people/km², Central Kalimantan with 
18 people/km², East Kalimantan with 31 people/km². These provinces are located in eastern 
Indonesia and Kalimantan, with vast geographic areas, dense forests, and relatively small pop-
ulations. Despite their abundant natural resources, their population tends to be sparse and 
scattered. 



Momentum Matrix: International Journal of Communication, Tourism, and Social Economic Trends 2025 (November), vol. 2, no. 4, Angelisa, et al.19 of 27 

 

Economic Growth Rate 

The Economic Growth Rate (EGR), measured as the percentage growth of Gross Re-
gional Domestic Product (GRDP) at constant prices, exhibited significant fluctuations during 
the 2019–2023 study period. This period is unique because it encompasses the period before, 
during, and after the peak of the COVID-19 pandemic. 

Differences in EGR between provinces are also worth noting. Provinces that rely heavily 
on export commodities, such as mining in East Kalimantan or plantations in Sumatra and 
Sulawesi, often exhibit highly volatile EGRs depending on global commodity prices. Mean-
while, service- and industry-based provinces, such as West Java and Banten, exhibit a more 
stable LPE (BPS, 2024).Fluctuations in the LPE during 2019-2023 provide ideal data variation 
to test this hypothesis. The following table illustrates the rate of economic growth in Indone-
sia from 2019-2023: 

Table 3. Overview of Indonesia's Economic Growth Rate 2019-2023. 
Province 2019 2020 2021 2022 2023 

Aceh 4.14 -0.37 2.81 4.21 4.23 
North Sumatra 5.22 -1.07 2.61 4.73 5.01 
West Sumatra 5.01 -1.61 3.29 4.36 4.62 
Riau 2.81 -1.13 3.49 4.36 4.21 
Jambi 4.35 -0.51 3.57 5.12 4.61 
South Sumatra 5.69 -0.11 3.58 5.24 5.08 
Bengkulu 4.94 -0.02 3.27 4.31 4.28 
Lampung 5.26 -1.66 2.77 4.28 4.55 
Bangka Belitung Islands 3.32 -2.29 5.05 4.4 4.38 
Riau Islands 4.83 -3.8 3.43 5.06 5.16 
DKI Jakarta 5.82 -2.39 3.55 5.25 4.96 
West Java 5.02 -2.52 3.41 5.45 5.47 
Central Java 5.36 -2.65 3.33 5.31 4.97 
DI Yogyakarta 6.59 -2.67 5.58 5.15 5.07 
East Java 5.53 -2.33 3.56 5.34 4.95 
Banten 5.26 -3.39 4.40 5.03 4.81 
Bali 5.6 -9.34 -2.46 4.84 5.71 
West Nusa Tenggara 3.9 -0.62 2.3 6.95 1.8 
East Nusa Tenggara 5.25 -0.84 2.52 3.08 3.47 
West Kalimantan 5.09 -1.82 4.8 5.07 4.46 
Central Kalimantan 6.12 -1.41 3.59 6.45 4.14 
South Kalimantan 4.09 -1.82 3.84 5.11 4.84 
East Kalimantan 4.7 -2.9 2.55 4.48 6.22 
North Kalimantan 6.89 -1.09 3.99 5.32 4.94 
West Sulawesi 5.65 -0.99 4.16 5.42 5.48 
Central Sulawesi 8.83 4.86 11.68 15.22 11.91 
South Sulawesi 6.91 -0.71 4.64 5.1 4.51 
Southeast Sulawesi 6.5 -0.65 4.1 5.53 5.35 
Gorontalo 6.4 -0.02 2.4 4.03 4.5 
West Sulawesi 5.56 -2.34 2.57 2.26 5.23 
Maluku 5.41 -0.91 3.63 5.31 5.21 
North Maluku 6.25 5.39 16.79 22.94 20.49 
Papua Barat 2.66 -0.76 -0.51 2.03 5.18 
Papua -15.74 2.39 15.16 8.97 4.22 

Source: Central Statistics Agency of Indonesia (BPS). 
Table 3 illustrates the economic growth rates across Indonesia's 34 provinces from 2019 

to 2023, with varying degrees of high economic growth, stable growth, and fluctuating or low 
growth. North Maluku, the province with the highest economic growth rate from 2019 to 
2023, experienced a remarkable surge of 16.79% in 2021, 22.94% in 2022, and 20.49% in 
2023. This growth was driven by the expansion of the nickel processing industry and smelters 
as part of the national downstreaming program. This was followed by Central Sulawesi and 
Papua. Several provinces exhibited stable and sustainable growth patterns, including West 
Java, which recorded 5.45% growth in 2022 and 5% growth in 2023, and Central Java, which 
recorded 5.31% growth in 2022 and 4.97% growth in 2023.  
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Number of Motor Vehicles 

The number of motorized vehicles is a key variable suspected to be a major contributor 
to air pollution, particularly in densely populated areas and economic centers. Data from the 
Statistics Indonesia (BPS) and the Indonesian National Police Traffic Corps (Korlantas Polri) 
show that the number of motorized vehicles in Indonesia continues to experience a substan-
tial increase from year to year. The total motorized vehicle population in Indonesia surpassed 
133 million units in 2019 and will continue to grow, approaching 157 million units by 2023 
(Kompas.com, citing BPS, 2025). This growth reflects increasing purchasing power and lim-
ited efficient public transportation options in many regions. 

For the purposes of this analysis, the data is divided into two categories: (a) Two-
Wheeled Vehicles (Motorcycles): In absolute terms, motorcycles are the most dominant type 
of vehicle in Indonesia. BPS data shows that they account for over 80% of the total national 
motorized vehicle population (Kompas.com, 2025). The highest concentration is undoubt-
edly on the island of Java. This massive increase in the number of two-wheeled vehicles indi-
cates a significant increase in mobile emission sources, which directly impacts the Air Quality 
Index (IKU) in urban areas. (b)Four-Wheeled Vehicles (Passenger Cars, Buses, Trucks, etc.): 
Although far fewer in number than motorcycles, four-wheeled vehicles contribute signifi-
cantly to emissions. The number of four-wheeled vehicles, especially private passenger cars, 
continues to increase. 

This exponential growth in motorized vehicles has direct implications for traffic conges-
tion, fossil fuel consumption, and the release of exhaust gases (carbon monoxide, nitrogen 
oxides, sulfur dioxide, and particulates), which are the main triggers for the decline in the Air 
Quality Index and indirectly affect overall environmental quality. This statistical correlation 
will be further examined in a regression analysis. The following table illustrates the number 
of motorized vehicles in Indonesia for the period 2019-2013: 

Table 4. Overview of the Number of Motor Vehicles in Indonesia 2019-2023. 

Number Province  Year 
Four-Wheeled 
Motor Vehicles 

Two-Wheeled Motor 
Vehicles 

1 Aceh 

 2019 158406 1933053 

 2020 160334 1978138 

 2021 166601 2086604 

 2022 174453 2180812 

 2023 200917 2325669 

2 Sumatera Utara 

 2019 647775 5724881 

 2020 658330 5821157 

 2021 691252 6076695 

 2022 730264 6318408 

 2023 813329 6658953 

3 Sumatera Barat 

 2019 261992 1979526 

 2020 265241 2022227 

 2021 274513 2127503 

 2022 285254 2228335 

 2023 370081 2464700 

4 Riau 

 2019 327669 3185951 

 2020 334144 3253261 

 2021 354651 3431857 

 2022 380764 3627077 

 2023 426607 3858987 

5 Jambi 

 2019 159007 1949188 

 2020 162107 1991271 

 2021 171178 2099801 

 2022 182176 2213171 
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 2023 205320 2338498 

6 Sumatera Selatan 

 2019 360474 2954630 

 2020 366969 3006479 

 2021 387151 3137227 

 2022 409464 3271433 

 2023 433976 3430721 

7 Bengkulu 

 2019 103400 867559 

 2020 104579 884151 

 2021 107540 925394 

 2022 110743 964276 

 2023 125017 1017638 

8 Lampung 

 2019 271216 3187035 

 2020 274765 3229304 

 2021 286139 3330518 

 2022 299817 3433426 

 2023 333983 3583340 

9 Kep. Bangka Belitung 

 2019 77559 917129 

 2020 78504 924322 

 2021 81599 971047 

 2022 85621 1025876 

 2023 96449 1066582 

10 Kepulauan Riau 

 2019 138167 826662 

 2020 141044 847289 

 2021 148135 891953 

 2022 159694 947219 

 2023 216174 1223957 

11 DKI Jakarta 

 2019 3310426 15868191 

 2020 3365467 16141380 

 2021 3544492 16711638 

 2022 3772850 17347866 

 2023 3836691 18229176 

12 Jawa Barat 

 2019 3628502 11737547 

 2020 3652233 12043160 

 2021 3724612 12689634 

 2022 3803808 13341328 

 2023 3872048 13580671 

13 Jawa Tengah 

 2019 1348353 15846499 

 2020 1363756 16131478 

 2021 1405334 16800333 

 2022 1450700 17443730 

 2023 1600074 18411641 

14 DI Yogyakarta 

 2019 356506 2441874 

 2020 359776 2487138 

 2021 368188 2572811 

 2022 377930 2665625 

 2023 382480 2779524 
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15 Jawa Timur 

 2019 1858782 18977474 

 2020 1883822 19349741 

 2021 1950975 20031820 

 2022 2039556 20750505 

 2023 2076146 21122769 

16 Banten 

 2019 227547 2161809 

 2020 232939 2234539 

 2021 247020 2371748 

 2022 263103 2508475 

 2023 344866 3254771 

17 Bali 

 2019 455993 3742000 

 2020 459369 3798850 

 2021 466300 3862635 

 2022 479690 3978552 

 2023 508943 4267059 

18 Nusa Tenggara Barat 

 2019 96118 1615817 

 2020 97186 1659389 

 2021 99787 1740049 

 2022 103331 1823857 

 2023 118530 1972501 

19 Nusa Tenggara Timur 

 2019 57654 780734 

 2020 58062 795011 

 2021 59532 841384 

 2022 61325 877060 

 2023 71233 945412 

20 Kalimantan Barat 

 2019 138484 2294387 

 2020 141397 2343626 

 2021 152238 2480296 

 2022 165951 2627031 

 2023 183746 2801883 

21 Kalimantan Tengah 

 2019 87814 1195196 

 2020 90135 1224863 

 2021 97136 1299078 

 2022 104914 1369862 

 2023 122946 1465831 

22 Kalimantan Selatan 

 2019 215641 2228765 

 2020 219216 2274317 

 2021 229544 2379834 

 2022 242522 2489139 

 2023 267428 2633938 

23 Kalimantan Timur 

 2019 261006 2563074 

 2020 266296 2607262 

 2021 280670 2714323 

 2022 300897 2841342 

 2023 325201 2852364 

24 Kalimantan Utara  2019 11959 123120 
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 2020 12385 128750 

 2021 13601 143955 

 2022 14846 164549 

 2023 15112 167501 

25 Sulawesi Utara 

 2019 117122 730409 

 2020 119266 744342 

 2021 127406 795264 

 2022 136876 843874 

 2023 158563 888529 

26 Sulawesi Tengah 

 2019 82901 1011019 

 2020 83966 1024025 

 2021 89833 1090209 

 2022 96717 1163869 

 2023 110247 1266547 

27 Sulawesi Selatan 

 2019 494698 3438236 

 2020 503113 3513739 

 2021 530350 3702188 

 2022 559426 3908744 

 2023 607423 4281789 

28 Sulawesi Tenggara 

 2019 178253 678658 

 2020 180130 698407 

 2021 187061 754731 

 2022 195136 818856 

 2023 198637 916739 

29 Gorontalo 

 2019 33282 360575 

 2020 33978 368600 

 2021 35981 396839 

 2022 37948 424292 

 2023 41331 461388 

30 Sulawesi Barat 

 2019 18726 304369 

 2020 19221 311452 

 2021 21082 333988 

 2022 22980 355523 

 2023 25081 376690 

31 Maluku 

 2019 23383 260557 

 2020 23700 267263 

 2021 24674 286360 

 2022 25558 307277 

 2023 29692 338944 

32 Maluku Utara 

 2019 18449 237618 

 2020 18747 244970 

 2021 19906 268416 

 2022 21383 291875 

 2023 24251 322798 

33 Papua Barat 
 2019 34329 282377 

 2020 34585 287292 
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 2021 35601 303320 

 2022 36730 321687 

 2023 38958 341026 

34 Papua 

 2019 30826 365217 

 2020 32984 385846 

 2021 34016 400660 

 2022 36435 430381 

 2023 103813 785143 

Source: Central Statistics Agency of Indonesia (BPS). 
Table 4 shows an overview of the number of motorized vehicles in Indonesia for the 

period 2019-2023. The province with the largest number of vehicles is DKI Jakarta, which in 
2023 had 3,836,691 four-wheeled vehicles and 18,229,176 two-wheeled vehicles. Other large 
provinces such as West Java, Central Java, and East Java also showed a significant upward 
trend in motorized vehicles. Provinces with high growth in the number of vehicles include 
Banten, which experienced a surge in four-wheeled vehicles from 227,547 units in 2019 to 
344,866 units in 2023, and two-wheeled vehicles, which increased from 2,161,809 units to 
3,254,771 units.  
Multiple Linear Regression with Panel Data 

Multiple linear regression with panel data is an analytical tool that aims to examine the 
influence of population density, economic growth rate, and the number of motorized vehicles 
on environmental quality in Indonesia from 2019 to 2023. The following are the results of 
the multiple linear regression analysis processed using Eviews 12: 

𝑌 𝑖 𝑡 = 𝛼 + 𝛽 1 𝑋 1 𝑖 𝑡 + 𝛽 2 𝑋 2 𝑖 𝑡 + 𝛽 3 𝑋 3 𝑖 𝑡 + 𝛽 4 𝑋 4 𝑖 𝑡 + 𝑢 𝑖 𝑡 
The results of the linear analysis are shown in the following table: 

Table 5. Results of Multiple Regression Analysis with Panel Data. 

Dependent variable: Environmental Quality 

Variabel Coefficient Std. Error t-Statistic Prob. 

C 75,25317 11,15973 6,743281 0.0000 

KP -0,033242 0,016647 -1,996899 0,0479 

LPE -0,136794 0,067152 -2,037092 0,0436 

KBRE 2,11E-05 1,61E-05 1,307872 0,1932 

KBRD 3,08E-06 2,08E-06 1,484877 0,1400 

Source: Eviews Data Processing Results 12, 2025 
Based on the Eviews 12 output results above, the following regression equation is ob-

tained: 

IKLH = 75.25317078 - 0.0332423502169*KP - 0.136793884788*LPE + 

 2.10729286215e-05*KBRE + 3.08307674894e-06*KBRD  

Where: 
C = Constant 𝛽0 = 75.2531 

X1 = Population Density 𝛽1 = -0.0332 

X2 = Economic Growth Rate 𝛽2 = -0.1367 

X3 = Number of Four-Wheeled Motor Vehicles 𝛽3 = 0,00002107 

X4 = Number of Two-Wheeled Motor Vehicles 𝛽4 = 0,0000038 
 

The coefficients of the multiple linear regression equation above can be interpreted as 
follows: 
- The regression equation shows that the constant value of 75.2531 indicates the variable 

Environmental Quality Level in Indonesia. This means that if the independent variables 
Population Density, Economic Growth Rate, and Number of Motorized Vehicles are 
zero (0), then the poverty rate variable will remain at 75.2531 percent in Indonesia. 

- Based on the regression coefficient, the Population Density variable exhibits a negative 
value of −0.0332, indicating that for every increase in Population Density of 1 (one) 
person per km², the Environmental Quality Index is predicted to decrease by 0.0332 
percent.. 
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- Based on the regression coefficient, the Economic Growth Rate variable has a negative 
value of −0.1367. This indicates that for every 1% increase in the Economic Growth 
Rate, the Environmental Quality Index is predicted to decrease by 0.1367 percent. 

- Based on the regression coefficient, the equation indicates that the Four-Wheeled Motor 
Vehicle variable has a positive coefficient of 0.00002107. This implies that for every one-
unit increase in the number of four-wheeled motor vehicles, the Environmental Quality 
Index is predicted to increase by 0.00002107 percent. 

- Based on the regression coefficient variable, it shows that the equation for the Number 
of Two-Wheeled Motor Vehicles variable has a negative value of 3.0830, meaning that 
if the Number of Two-Wheeled Motor Vehicles variable increases by 1 (one) unit and 
is considered constant, then the Environmental Quality variable will experience an in-
crease of 3.0830 percent. 

Simultaneous or Joint Test (F Test) 

The F-test value functions to test all independent variables against the dependent varia-
ble together to have a significant effect on environmental quality in Indonesia. 

Table 6. Simultaneous Test Results. 
R-squared 0.862662 

Adjusted R-squared 0.824165 
S.E. of regression 2.963725 
Sum squared resid 1159.444 
Log likelihood -404.4108 
F-statistic 22.40893 
Prob(F-statistic) 0.000000 

Source: Eviews Data Processing Results 12, 2025 
The calculated F value is 22.40893 > F table which is 2.426438 and the sig. value is 

0.000000 < 0.05, so H0 is rejected and Ha is accepted. This means that the variables of pop-
ulation density, economic growth rate and number of motorized vehicles have an effect on 
environmental quality in Indonesia. 
Partial significance test (t-statistic test). 

The t-test value, also known as the partial test, is used to prove the influence of popula-
tion density, economic growth rate, and number of motorized vehicles on environmental qual-
ity. To test the independent variable partially against the related variable, to ensure a significant 

level (𝛼 = 0.05) with the measure, H0 is accepted if; t at probability > 𝛼 and H0 is rejected if; 
t at probability <𝛼. Based on Table 5 above, the t-test results for the dependent variable, 
environmental quality, show: 
a. Testing the population density variable 

The t-test results for the population density variable (X1) yielded a calculated t-value of -
1.996899, < the t-table value of 1.974185, and a sig. value of 0.479 > 0.05. The coefficient 
is negative, indicating that the population density index variable has a negative and signif-
icant effect on environmental quality in Indonesia. 

b. Testing the Economic Growth Rate Variable 
The t-test results for the economic growth rate variable (X2) yielded a calculated t-value 
of -2.037092, < the t-table value of 1.974185, and a sig. value of 0.436 > 0.05. The coef-
ficient is negative, indicating that the economic growth rate index variable has a negative 
and significant effect on environmental quality in Indonesia. 

c. Testing the Four-Wheeled Motor Vehicle Variable 
The t-test results for the four-wheeled motor vehicle variable (X3) yielded a calculated t-
value of 1.307872, < the t-table value of 1.974185, and a sig. value of 0.1932 > 0.05. The 
coefficient value is positive, indicating that the four-wheeled motor vehicle index variable 
has a positive but insignificant effect on environmental quality in Indonesia. 

d. Testing the Two-Wheeled Motor Vehicle Variable 
The t-test results for the two-wheeled motor vehicle variable (X4) yielded a calculated t-
value of 1.484877, < the t-table value of 1.974185, and a sig. value of 0.1400 > 0.05. The 
coefficient value is positive, indicating that the two-wheeled motor vehicle index variable 
has a positive but insignificant effect on environmental quality in Indonesia. 
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5. Comparison 

Comparison with previous research indicates that this study's results align with those of 
Kondolele and Mustari (2025), Padilah & Karimi (2025), and Hariz and Karimi (2024). How-
ever, some differences were found regarding the impact of economic growth, which can vary 
depending on regional conditions and the environmental policies implemented. 

6. Conclusions 

Based on the research and discussion conducted to analyze the influence of Population 
Density, Economic Growth Rate, and the Number of Motorized Vehicles in Indonesia, the 
following conclusions can be drawn: 

1. The development of Environmental Quality (KLH) in Indonesia from 2019 to 2023 
shows complex dynamics. Although the government has generally made efforts to improve 
the KLH index (as measured by the Water, Air, and Land Cover Quality Index), this improve-
ment remains fragile and uneven across all provinces. 

2. Partially, population density has a significant negative effect, economic growth rate 
has a negative and significant effect, while four-wheeled and two-wheeled motorized vehicles 
have a positive and significant effect on environmental quality in Indonesia. Meanwhile, col-
lectively, the variables population density, economic growth rate, and number of motorized 
vehicles have a significant effect on environmental quality in Indonesia. 
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