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Abstract. Urbanization is still the main step taken by the community to get improved living conditions. 

Many developing countries have a high level of urbanization in cities due to the certainty of higher 

income levels. However, the problems that arise as a result of urbanization concern the environmental 

and social impacts of society. The purpose of this study is to show that the consequences of urbanization 

carried out by the community have a serious impact on environmental conditions. Urbanization, FDI, 

and fuel consumption affect environmental conditions as seen from the indicator of increasing carbon 

dioxide emissions (CO2) in Indonesia in 1990-2016. 
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1 Preliminary 

Urbanization is still the main step taken by the 

community to get improved living conditions. Many 

developing countries have a high level of urbanization 

in cities due to the certainty of higher income levels 

[1]. Urban areas offer higher economies scale 

conditions and a better market structure. Urban 

concentrations are attached to metropolitan cities with 

a high population and a very dense population of 

square meters. The consequence is that the 

metropolitan area is divided into central regions and 

distribution areas. The central metropolitan area is 

focused on service centers and research and 

development, while the surrounding areas become 

manufacturing development [2]. The condition of the 

surrounding metropolitan area that tends to be used for 

access to manufacturing production provides the 

attraction of non-formal work. In the urbanization 

paradigm, non-competent residents will come to the 

area around metropolitan to get jobs even in the 

informal sector [3]. In addition, the attractiveness of 

urban areas is urban bias because of the higher level of 

investment. The existence of economic, educational 

and health access makes the city more attractive to 

encourage the creation of urbanization. The logical 

consequence that arises is that almost 3 billion people 

throughout the world live in urban areas. This 

condition causes many problems in the social and 

environmental conditions that occur [4]. 

The speed and conditions of unplanned urbanization 

in urban areas are closely related to the problem of 

poverty, a decrease in environmental quality and low 

health conditions [5]. The declining health condition of 

the community is related to poor environmental 

conditions and access to health services that are not 

accessible to the poor [6]. The low social condition of 

the community due to high urbanization in urban areas 

is a further impact of the decline in environmental 

quality in urban areas. The decrease in environmental 

quality is caused by the population concentration that is 

too high in urban areas. These conditions have a 

systemic impact on the decline in the quality of humans 

living inside. One of the drivers of environmental 

damage in urban areas is the high consumption of fuel 

oil in urban areas. Increasing the consumption of fuel 

oil in urban areas will increase environmental 

emissions [7]. The high emissions in cities are directly 

proportional to the increase in economic growth [8]. 

The desire to further improve the regional economy has 

logical consequences for high fuel consumption so that 

emissions in urban areas are high [9]. That causes a 

decrease in the quality of the environment and its 

systemic impact until social problems arise in the 

community. 

Efforts to reduce the high decline in environmental 

quality can be done through deepening the study of the 

effects of urbanization on environmental conditions. 

The use of excess energy is the main driver of carbon 

emissions in urban areas. The high emissions are the 

result of urbanization so that consumption of fossil 

fuels continues to increase [11] states that the 

consumption of fuel oil and population growth affects 

the high carbon emissions in urban areas. Meanwhile, 

the use of renewable fuels has a relative impact on 
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reducing the occurrence of carbon emissions [12]. 

Several studies have provided empirical evidence that 

excessive use of energy causes higher carbon 

emissions. This study tried to close the gap between 

previous researches. The focus of the study lies in the 

impact caused by the existence of urbanization on the 

decline in environmental conditions that can have an 

impact on the social problems of the people in 

Indonesia. 

2 Literature Review 

Urbanization can be interpreted as the movement of 

people from rural to urban areas. However, there is an 

understanding of urbanization that is more 

comprehensive in interpreting conditions compared to 

these conditions [13]. Urbanization is actually the 

proportion of the population living in urban areas. 

Urban (urban area) is not the same as the city (city). 

Urban area is an area or region that meets 3 

requirements, namely: 

1. The density of a population of 500 people or more 

per square kilometers, 

2. Number of households working in the agricultural 

sector is 25 percent or less, and 

3. It has eight or more types of urban facilities. 

The increase in population living in urban areas can 

be caused by several factors, namely: 1) natural births 

that occur in the area, 2) population movements, both 

from other cities and from rural areas, 3) annexation, 

and 4) reclassification. Thus, the movement of people 

from villages to cities is only part of the factors that 

influence the level of urbanization. 

Urbanization with a traditional paradigm in addition 

to having a negative connotation is also considered to 

have positive aspects. Swastika [3] reveals the positive 

side of traditional urbanization among others: (1) 

modernizing rural communities; (2) increasing 

knowledge of rural communities; (3) creating cultural 

acculturation and cooperation between rural 

communities and urban communities; (4) offset the 

composition of the population of urban origin with 

rural residents. But very few people have a positive 

view of traditional urbanization. More scientists or 

social observers see the negative side of traditional 

urbanization, especially if the urbanization process is 

under control. Facts on the field show that the negative 

side appears more on the surface than on the positive 

side. One of the negative impacts of urbanization is a 

decrease in the environmental quality caused by an 

increase in carbon dioxide emissions. 

Research about the relationship between 

urbanization and carbon emissions over the past few 

decades. Most previous studies have shown that 

increased urbanization causes higher levels of carbon 

emissions. For example, research conducted by [14] 

with a much larger dataset of 137 countries. Cole [15] 

uses data from 86 countries and shows that an increase 

of 10 percent urbanization causes a 7 percent increase 

in carbon emissions. However, several studies were 

carried out in recent years contradict this finding. For 

example, in the context of developing countries. Fan 

[16] claim that there is a negative relationship between 

urbanization and CO2 emissions. In the case of 17 

developed countries, [17] concluded that the positive 

impact of urbanization on carbon emissions was not 

significant when carbon emissions were used in the 

aggregate. The sectoral analysis uses carbon emissions 

from the transportation sector; however, it shows the 

positive and significant impact of urbanization on 

carbon dioxide emissions. 

3 Research Methodology 

This research was carried out by using quantitative data 

sourced from reports from (secondary) data providers. 

Data analysis used the Ordinary Least Square (OLS) 

technique to determine the effect of urbanization on 

environmental conditions in Indonesia from 1990 to 

2016. Urbanization was measured using proxy data on 

the level of rural urbanization to cities, fuel 

consumption, Foreign Direct Investment (FDI), and 

economic growth. As for the environmental conditions 

that are affected by urbanization, it is measured by 

using CO2 emission level data. Analysis with multiple 

linear regression requires the preparation of 

mathematical models to determine the 

interrelationships between variables. The 

mathematically structured model for analyzing the 

influence of urbanization on environmental conditions 

in Indonesia in 1990-2016 is arranged as follows: 

   (1) 

    (2) 

Information 

CO2  : Total carbon dioxide emission (CO2) 

U : Level of Urbanization 

FDI : Investment 

FOS : Fuel Consumption 

EG : Economic Growth 

 : Intercept 

: Coefficient 

µ : Error term 

4 Analysis and Discussion 

The structural equation model is used to determine the 

effect of the dependent variable on the independent 

variable. The dependent variable in this study is the 

value of carbon dioxide (CO2) emissions in Indonesia. 

This variable is used as a proxy for environmental 

degradation in Indonesia because of the influence of 

independent variables. The independent variables in 

this study consist of the level of urbanization (UR), the 

value of direct investment (FDI), fuel consumption 

(FOS) and economic growth (EG). 
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Table 1. Descriptive Statistics of Urbanization and Environmental Research Data in Indonesia 

 CO2 UR FDI FOS EG 

 Mean 335.6181 43.46370 1.215556 18.70963 4.996296 

 Median 352.0400 44.67000 1.300000 14.98000 5.700000 

 Maximum 491.4600 55.60000 3.330000 42.43000 8.200000 

 Minimum 162.0000 30.21000 -2.590000 8.650000 -13.10000 

 Std. Dev. 100.7347 7.330262 1.443490 9.840805 3.900146 

Observ. 27 27 27 27 27 

 

Table 1 shows the distribution of data from research 

variables which have a total of 27 observations in the 

study year. The highest of carbon dioxide emissions in 

Indonesia reached level 491.46 in 2015. The high 

carbon emissions in the year indicated that efforts to 

increase economic growth by the government had an 

impact on environmental conditions. The highest 

urbanization rate in Indonesia reached 55.6 percent in 

2016. The trend of urbanization in Indonesia tends to 

increase every year. From 1991-2015 the level of 

urbanization was getting higher. These conditions 

prove that urban bias is still an attraction for 

urbanization activities carried out by the community. 

Urban bias occurs because access to capital in the city 

is better because of investment activities. The highest 

amount of direct investment in Indonesia was in 2015 

of 3.33 percent. This value is in line with the amount of 

carbon emissions in 2015. 

In addition, the variable that is expected to support 

increasing carbon dioxide emissions is an increase in 

fuel oil consumption. 2016 was the highest year for oil 

fuel consumption to reach 42.43 tons. The trend of oil 

fuel consumption in Indonesia has increased every 

year. The estuary of urbanization of the population 

from village to city to become an increasingly 

productive population should contribute to the level of 

economic growth of the nation. In 1995, Indonesia 

experienced food self-sufficiency and managed to 

experience the highest economic growth of 8.2 percent.

 

Table 2. Results of Dependent and Independent Variable Estimates with OLS 

Dependent Variable: CO2   

Variable Coefficient Std. Error t-Statistic Prob.   

     
     

C -222.7902 20.25973 -10.99670 0.0000 

UR 12.34314 0.630150 19.58760 0.0000 

FDI 3.737269 1.889552 1.977860 0.0606 

FOS 0.900781 0.516135 1.745243 0.0949 

EG 0.106837 0.581709 0.183660 0.8560 

     
     

R-squared 0.990830     Mean dependent var 335.6181 

Adjusted R-squared 0.989163     S.D. dependent var 100.7347 

S.E. of regression 10.48668     Akaike info criterion 7.703665 

Sum squared resid 2419.352     Schwarz criterion 7.943635 

Log likelihood -98.99948     Hannan-Quinn criter. 7.775021 

F-statistic 594.2845     Durbin-Watson stat 2.133859 

Prob(F-statistic) 0.000000    

 

The overall regression estimation results show the 

R-squared value of 0.99. That is, the structured model 

is able to explain the phenomenon of the influence of 

urbanization on changes in environmental conditions in 

Indonesia by 99 percent. For example, 1 percent is 

explained by other variables outside the model used. 

Meanwhile, the probability value (F-statistic) of 0.00 

indicates that the independent variables in the form of 

urbanization (UR), direct investment (FD), fuel oil 

consumption (FOS), and economic growth (EG) jointly 

influence the level of carbon dioxide (CO2) emissions 

in Indonesia during 1990 - 2016. 

Partially, the results of multiple linear regression 

analysis have shown that urbanization (UR) has a 

positive and significant effect (0.00) on the level of 

carbon dioxide (CO2) emissions in Indonesia at a 5 

percent confidence level. The coefficient value of the 

urbanization variable on the emission level is 12.34. 

That is, whenever there is an increase in urbanization 

of 1 percent, the level of carbon dioxide emissions 

increased by 12.34 units, ceteris paribus. The research 

results of [18] point to the same conditions that 

urbanization causes environmental degradation. Other 

studies that support related urbanization with a 

decrease in environmental quality [4, 7]. Sustainability 
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from urbanization is an increase in the poor population 

in urban areas. The increase in the number of poor 

people from urbanization is greater than the rate of 

growth of the poor [19].  

The effect of foreign direct investment (FDI) on the 

carbon dioxide (CO2) emissions in Indonesia is positive 

and significant (0.06) in the 10% confidence level. The 

foreign direct investment coefficient value of carbon 

emission level is 3.74. That is, every increase in the 

amount of direct investment by 1 percent will result in 

an increase in carbon dioxide emissions of 3.74 units, 

ceteris paribus. Efforts can be made to reduce the effect 

of direct investment in increasing carbon dioxide 

emissions through policy and legal rules set by the 

government. The stronger law enforcement and policy, 

the negative impact of direct investment in the form of 

carbon increase can be reduced [20, 21]  

The use of fuel oil for productivity is one of the 

drivers of increasing carbon dioxide emissions. The 

effect of fuel oil consumption (FOS) on the level of 

carbon dioxide (CO2) emissions is positive and 

significant at 10 percent confidence level. The 

coefficient of consumption of fuel oil to the level of 

carbon dioxide emissions is 0.90. That is, every 

increase in the amount of oil fuel consumption by 1 

million tons will increase the level of carbon dioxide 

emissions by 0.90 units, ceteris paribus. Increasing fuel 

causes high carbon dioxide emissions [11, 12]. 

While economic growth (EG) does not affect the 

level of carbon dioxide (CO2) emissions in Indonesia. 

Economic growth is the final measure of productive 

activities that produce carbon dioxide emissions. The 

results of this study have different results from the 

previous studies by Shahbaz [7] which states that 

economic growth is the cause of an increase in carbon 

dioxide emissions in Malaysia. 

5 Conclusion 

The results of the analysis and discussion carried out in 

this study concluded as urbanization has a positive and 

significant influence on the condition of carbon dioxide 

emissions in Indonesia from 1990 - 2016. These 

conditions indicate that urbanization activities carried 

out by the community have an influence on increasing 

carbon dioxide emissions. Direct investment received 

by the government has a positive and significant 

influence on increasing carbon dioxide emissions in 

Indonesia from 1990 - 2016. The direct investment 

activities encourage the productivity of the country so 

that it has an impact on the increasing carbon dioxide 

emissions. Oil fuel consumption has a positive and 

significant influence on the emergence of carbon 

dioxide emissions in Indonesia from 1990 - 2016. The 

higher the consumption of fuel oil, the level of carbon 

emissions will experience a similar increase. Economic 

growth does not affect the level of carbon dioxide 

emissions in Indonesia. 

This study shows that there is an activity of 

residents who move between regions because of the 

urban bias drive which causes increases the level of 

carbon dioxide emissions in urban/urban areas. 

Systemically, the presence of urbanization is 

increasingly driven by investments in higher urban 

areas, so that the level of economic scale has the 

highest conditions. The consequence is higher fuel 

consumption in urban areas/cities. The government 

needs to determine policies to reduce the pace of rural 

urbanization to cities so that the acceleration of 

environmental degradation in the city can be reduced. 

So that the sustainability of natural conditions can 

always be maintained and can be enjoyed by the next 

generation. 
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