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This research aims to examine the relationship between economic growth and environmental 

degradation in Indonesia during the 1984-2022 period by using a simultaneous equation 

approach. Furthermore, this study considers several determinants, which consist of investment, 

inflation, income inequality, fossil consumption and poverty. This relationship is worth 

studying, especially in relation to Indonesia because Indonesia is one of the developing 

countries that is trying to achieve sustainable development as agreed in the sustainable 

development goals. The findings of this study include economic growth affecting 

environmental degradation by 1.15 percent and environmental degradation affecting economic 

growth by 2.41 percent. Furthermore, economic growth was strengthened by investment and 

weakened by inflation and income inequality. Then, environmental degradation is reinforced 

by income inequality, consumption of fuel oil and poverty. This study recommends that the 

government implement a sustainable development policy with the principle of meeting the 

needs of the present without sacrificing meeting the needs of future generations. 
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1. INTRODUCTION

The relationship between economic growth (EG) and 

environmental degradation (ED) is complex and often subject 

to debate. While economic growth is traditionally measured by 

indicators such as GDP growth, job creation, and increased 

standards of living, environmental degradation refers to the 

deterioration of ecosystems, depletion of natural resources, 

and pollution [1, 2]. Acceleration of the national development 

process in an effort to catch up with developed countries, 

developing countries such as Indonesia, carry out various 

maneuvers in achieving high EG without conducting further 

studies of changes in the large-scale transformation of the 

economic system that are so fast, in which all sectors are 

directed for industrial success [3, 4]. 

This activity ignores various side effects in the form of an 

increasing level of negative externalities and deteriorating 

environmental conditions arising from these efforts, especially 

ED which is increasingly acute [5, 6]. All of this stems from 

the assumption that nature is the only source of capital that is 

easily exploited and promises income and prosperity for the 

community quickly, so that economic actors forget that all of 

this actually creates new, more complicated and complex 

problems, both in the short term and in the long term [7, 8]. 

High EG as an indicator of national development is closely 

related to industrial development because the population in a 

country is increasing so that the needs of the community also 

increase [9, 10]. Furthermore, the high industrial expansion 

will produce a lot of waste in both liquid and gas form [11, 12]. 

Liquid waste is often dumped in rivers or freshwater lakes, 

while flue gases are released into the atmosphere. Liquid waste 

causes water pollution that damages aquatic ecosystems. 

Exhaust gases cause pollution in the atmosphere which in the 

long run will have an impact on the health of living things. 

This industrial exhaust gas also causes a decrease in the quality 

of the ozone layer which is one of the causes of accelerated 

global warming. 

Figure 1. Conditions of EG and ED in Indonesia [13] 

Based on the information in Figure 1, it is known that during 

the last ten years, there have been fluctuations in EG and ED. 

The factual phenomenon that occurred was that from 2016 to 

2018, when EG increased, ED actually decreased. 

Furthermore, contrasting conditions occurred in 2019, where 
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the decline in EG actually increased ED. Then, in 2021 what 

will happen is an increase in EG resulting in a decrease in ED. 

Based on an empirical study of the relationship between EG 

and ED that has been carried out by several researchers in 

various developing countries [5, 7, 14-16], they found that 

high EG would lead to increased ED. This condition occurs 

because developing countries make the environment a natural 

capital that will make a major contribution to the development 

and welfare of its people. Industrialization and economic 

development can lead to higher levels of pollution, including 

air pollution from factories and vehicles, water pollution from 

industrial and agricultural runoff, and soil contamination from 

chemical use.  

Economies that derive most of their income from natural 

sources cannot sustain growth by substituting accumulated 

physical capital for deteriorating natural capital, resulting in 

increased ED. Then, some researchers also found that 

decreasing degradation in developing countries would result 

in a contraction of EG because the condition of the 

environment's carrying capacity was maintained indicating 

that the level of exploitation of natural resources by economic 

actors was low. This condition causes output to decrease due 

to the low use of natural capital inputs [17-20]. 

Based on the explanation of the facts and empirical 

phenomena that have been explained, this study will examine 

more broadly the relationship between EG and ED. The 

novelty contribution of this research will be analyzed using a 

simultaneous approach so that this research will consider 

various determinants that affect EG and ED, which will be 

explored in relevant research that discusses this topic. 

Furthermore, this research is expected to be able to provide 

solutions to the government for the harmonization of the 

implementation of EG and the stability of the carrying capacity 

of the environment in achieving sustainable development. 

 

 

2. LITERATURE REVIEW 

 

This research focuses on a number of relevant literatures 

that has studied EG and ED in various countries to support the 

research results. EG often leads to increased consumption of 

natural resources, including fossil fuels, minerals, and water. 

This can result in resource depletion and ED, such as 

deforestation, habitat destruction, and soil erosion. The study 

that found a positive and significant relationship included [21], 

they tested the relationship of oil consumption and EG to ED 

in developing countries during the period 1980 to 2012 using 

the Vector Error Correction Model (VECM) approach, they 

found oil consumption and EG contributes to increasing ED. 

The same study [22] for Asian economic groups during the 

period 1991 to 2013, but they used a cointegration approach, 

they found a two-way causal relationship between energy 

consumption and EG on ED. Furthermore, Alam et al. [23] 

expanded this study using the Environmental Kuznets Curve 

(EKC) hypothesis analysis for Brazil, China, India and 

Indonesia during the period 1970 to 2012 using the 

Autoregressive Distributed Lag (ARDL) approach, they found 

carbon emissions had increased significantly with increase in 

income and energy consumption in all four countries. A 

different study [24] conducted an analysis of EG and 

globalization on environmental quality and sustainability for 

Sub-Saharan Africa during the period 1990 to 2013 using the 

General Method of Moments (GMM) approach, they found 

that there is a positive correlation for EG, environmental 

quality and sustainability. The most recent study was 

conducted by Yameogo and Dauda [25] who investigated the 

relationship between income inequality (INC), carbon 

emission levels, and EG in Burkina Faso and Nigeria in the 

period 1980-2016 using the ARDL boundary approach, they 

found a relationship between INC and ED in both countries it 

is positive, while government spending and poverty (POV) are 

found to increase carbon emissions in the long run, only in 

Nigeria. 

Later, this study was expanded by various researchers in 

countries who analyzed the EKC problem. First, Ozcan et al. 

[26] for Brazil over the period 1971 to 2011, but they focus on 

the electrical energy sector, they find a long-run quadratic 

relationship between carbon emissions and EG, thus 

confirming the existence of the EKC. Similar results were 

obtained [27] for Myanmar during the period 1970-2014, they 

found a positive short-term and long-term relationship 

between carbon emissions and EG, thus finding evidence for 

the EKC hypothesis. 

Studies that find a negative and significant relationship [28] 

for the Organization of Economic Co-operation and 

Development (OECD) country group and developing 

countries during the period 1980 to 2010, they find that ED 

cannot be resolved automatically by EG, so it does not support 

the EKC hypothesis. In addition, Danish and Baloch [29] 

analyzed for Pakistan during the period 1971 to 2014, and it 

was found that infrastructure and urbanization reduced 

environmental quality due to high emissions in the 

atmosphere. Meanwhile, Sanyé-Mengual et al. [30] conducted 

a study for European Union countries, they found that 

consumption-based environmental indicators are very 

promising for supporting policy-making to address the actual 

impacts driven by production and consumption systems. 

Addressing the problem of EG and ED requires a holistic 

approach that integrates environmental sustainability into 

economic policies and decision-making processes. 

On the other hand, a study that found an insignificant 

relationship was found by Alvarado and Toledo [31] who 

conducted a causality study for EG and ED in developing 

countries during the period 1971 to 2010, they found that there 

was no reciprocal relationship between variables. Economic 

activities, particularly those reliant on fossil fuels, are major 

contributors to climate change through the emission of 

greenhouse gases such as carbon dioxide and methane. 

Climate change has far-reaching environmental impacts, 

including rising global temperatures, extreme weather events, 

sea-level rise, and disruptions to ecosystems and biodiversity. 

Based on the relevant research that has been described, this 

research will fill the gaps in previous research for the analysis 

of EG and the environment. Previous research has investigated 

the relationship between these two studies separately and even 

if there is an analysis using a causality approach, it has not 

considered other variables as a determinant. Furthermore, this 

study applies a simultaneous equation model so that studies on 

EG and ED are more comprehensive, so that this study 

considers various exogenous variables (EXV) summarized 

from relevant research, such as investment (INV), inflation 

(INF), INC, fossil consumption (FC) and POV, which are 

expected to create formulation of policy implications to 

maintain harmonized EG and better environmental carrying 

capacity. 

 

H1: ED has a significant effect on EG 

H2: INF has a significant effect on EG 

1942



 

H3: INV has a significant effect on EG 

H4: INC has a significant effect on EG 

H5: EG has a significant effect on ED 

H6: INC has a significant effect on ED 

H7: FC has a significant effect on ED 

H8: POV has a significant effect on ED 

 

 

3. METHODOLOGY 

 

3.1 Data and variable 

 

This study uses secondary data consisting of time series 

covering the period 1984-2022 for Indonesia. Furthermore, the 

endogenous variables (ENV) are EG and ED. In addition, 

EXV are INF, INV, INC, FC and POV. Then, the conceptual 

framework of the research can be determined, which is 

summarized in Figure 2. 

 

 
 

Figure 2. Framework of research 

 

Based on Figure 2, the indicators for each of the variables 

used are described in Table 1. 

 

Table 1. Variable Indicator 

 
Variable Indicator Source 

EG (Y1) 

Growth rate of gross domestic product per 

capita at 2010 constant prices as measured 

in percent 

[13] 

ED (Y2) 
Natural resource depletion as measured in 

percent 
[13] 

INF (X1) Annual INF measured in percent [13] 

INV (X2) 
Realization of domestic INV, measured in 

billions of rupiah 
[13] 

INC (X3) Gini ratio measured in index [13] 

FC (X4) 
Total fossil fuel oil consumption measured 

in percent 
[13] 

POV (X5) 
Number of poor people measured in 

thousands of people 
[13] 

 

3.2 Analysis model 

 

This study applies a simultaneous equation analysis model, 

which is summarized in Eqs. (1) and (2). 

 
Y1t = α1.0 + α1.1Y2t + α1.2X1t + α1.3X2t + α1.4X3t + ε1t (1) 

 
Y2t = α2.0 + α2.1Y1t + α2.2X3t + α2.3X4t + α2.4X5t + ε2t (2) 

 

where, 

α=Parameter 

t=Time series 

ε=Error term 

 

Based on Eqs. (1) and (2), the simultaneous equation in the 

research consists of two analytical models, so an identification 

test is needed. One type of identification test is order condition, 

which uses the following conditions: 

 

K–k=m–1 (identified) 

K–k>m–1 (over-identified) 

K–k<m–1 (un-identified) 

 

where, 

K=the number of EXV in the system 

k=the number of EXV in each equation 

m=the number of ENV in each equation 

Based on this explanation, the results of the order conditions 

for the two analysis models in this study were over-identified. 

 

Eq. (1) → EG (Y1) 

5–3>2–1 

2>1 (over-identified) 

 

Eq. (2) → ED (Y2) 

5–3>2–1 

2>1 (over-identified) 

 

From the results of the identification test above, it was 

concluded that all existing equations were over-identified, so 

to estimate the parameters of the existing equations using the 

Two Stages Least Squared (TSLS) method. Thus, the 

coefficient estimates will still not be biased, because this is an 

advantage of the TSLS method. 

 

 
4. RESULTS AND DISCUSSION 

 
4.1 Simultaneous equation analysis for EG 

 
Y1t = 2.75∗ + 1.15Y2t

∗∗ − 3.26X1t
∗∗ + 4.20X2t

∗∗∗

− 2.41X3t
∗∗ 

(3) 

*** α=1%; ** α=5%; * α=10% 

 

The interpretation of the results for Eq. (3) can be explained 

in four discussions, including: 

ED (Y2) will increase EG (Y1) because a degraded 

environment indicates that there is a decrease in environmental 

carrying capacity due to the use of inputs sourced from nature. 

This condition will result in an increase in production activities 

due to the exploitation of the use of inputs used, so that it will 

have an impact on increasing output and EG. The results of 

this study are consistent with the direction of influence 

between degradation on EG that has been carried out by 

previous researchers [32, 33] who found that improving 

environmental quality would decrease EG. 

INF (X1) will reduce EG (Y1) because INF reduces the value 

of the currency's purchasing power, so the same amount of 

money will buy fewer goods than before. With the decline in 

purchasing power, the cost of living standards will be higher 

than before INF. Consequently, people are required to make 

more money than ever before. Because to be able to get the 

same goods or services, they have to pay more, which will 
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have an impact on the decline in people's welfare which will 

result in a decrease in EG. The results of this study are 

consistent with the direction of influence between INF on EG 

that has been carried out by previous researchers [34, 35], who 

found that INF would reduce EG. 

INV (X2) will increase EG (Y1) because INV is one of the 

important factors and has two roles at the same time to have 

an impact on the economy. First, INV has a positive 

relationship with state income, so the easier the INV process, 

the more INV activities are carried out and the higher the 

income generated by the state. Second, INV can increase the 

production capacity of the economy by increasing the capital 

stock. This capital formation is considered an expenditure that 

will increase the demand for the needs of the whole 

community. In the long term, INV not only affects aggregate 

demand but also affects aggregate supply through changes in 

production capacity. The results of this study are consistent 

with the direction of influence between INV on EG that has 

been carried out by previous researchers [36, 37], who find 

that INV contributes to increasing EG in a country. 

INC (X3) will reduce EG (Y1) because inequality in income 

distribution is a problem of income differences between 

people or regions that are developed and regions that are 

lagging behind. The larger the income gap, the greater the 

variation in income distribution will lead to income disparities. 

INC explains differences in prosperity, standard of living, and 

income received or generated by individuals or households in 

society, resulting in uneven distribution between regions due 

to differences in production factors and available resources. 

The results of this study are consistent with the direction of 

influence between INC on EG that has been carried out by 

previous researchers [38, 39], who found that inequality 

resulted in a reduction in EG. 

 

4.2 Simultaneous equation analysis for ED 

 

Y2t = −10.26∗∗ + 2.41Y1t
∗∗ + 5.62X3t

∗∗

+ 4.10X4t
∗∗ + 8.16X5t

∗∗∗ 
(4) 

*** α=1%; ** α=5% 

 

The interpretation of the results for Eq. (4) can be explained 

in five discussions, including: 

EG (Y1) will increase ED (Y2) because a high economy 

indicates that increased output in the form of goods and 

services is produced, which to produce this output requires a 

number of inputs such as natural resources in the production 

process. This condition will trigger the exploitation of natural 

resources which will result in the cost of natural resource 

depreciation, resulting in ED. The results of this study are 

consistent with the direction of influence between EG on 

environmental quality that has been carried out by previous 

researchers [40, 41], who found that increased EG would 

increase ED. 

Income inequality (X3) will increase ED (Y2) because 

inequality in income distribution causes the income gap to 

widen between the rich and the poor, so that it will reduce the 

quality of the environment. Furthermore, INC will encourage 

ED because rich and powerful groups of people will try to 

pursue economic benefits without paying attention to the 

environment, while poor people will increasingly depend on 

nature for their lives. The results of this study are consistent 

with the direction of influence between INC on environmental 

quality that has been carried out by previous researchers [42, 

43], who found that high INC would increase ED. 

FC (X4) will increase ED (Y2) because the fuel consumption 

is one type of non-renewable energy source that has the 

potential to increase carbon emissions. The use of fuel oil in 

economic activities has a major impact on environmental 

quality, such as increasing levels of CO2 in the atmosphere, so 

that the temperature of the planet Earth will increase because 

solar thermal energy is retained in the atmosphere. The results 

of this study are consistent with the direction of influence 

between non-renewable energy consumption on 

environmental quality that has been carried out by previous 

researchers [40, 41], who found that high fuel oil consumption 

would increase ED. 

POV (X5) will increase ED (Y2) because the poor use 

natural resources excessively beyond the carrying capacity of 

existing natural resources to support their lives, so this 

condition will encourage a decrease in environmental quality. 

The pressure of the activities of the poor is getting more 

extreme compared to the slow rate of natural resource 

recovery, it will encourage degradation and even accelerated 

destruction of natural resources. The movement of their 

destructive efforts is faster than nature's ability to restore. The 

results of this study are consistent with the direction of the 

influence of POV on environmental quality that has been 

carried out by previous researchers [44, 45], who found that 

increasing POV would increase ED. 

 

 

5. CONCLUSION 

 

This research found that there is a mutually influencing 

relationship between EG and ED, so that sustainable 

development is the main solution that needs to be implemented 

in Indonesia. Apart from that, these two variables are also 

influenced by various fluctuations in the macroeconomic 

indicators used in this research, such as INF, INV, INC, FC 

and POV. Furthermore, these findings play a role in economic 

policy or environmental policy in Indonesia. Thus, sustainable 

development is expected to improve the quality of life from 

one generation to the next. 

The strategic step that can be taken by the government to 

overcome the problems of EG and ED is to implement a 

sustainable development program, namely a development 

process that is based on the principle of meeting the needs of 

the present without compromising the fulfillment of the needs 

of future generations. The implementation of sustainable 

development consists of four indicators that can be used as 

benchmarks. First, pro-welfare economy, namely EG 

activities aimed at the welfare of all members of society, which 

can be achieved through innovative technologies that have a 

minimum impact on environmental damage. Second, pro-

environment, namely upholding non-anthropocentric 

environmental ethics which are the guidelines for people's 

lives. Third, pro social justice, namely ensuring justice and 

equality of access to natural resources and public services, 

respecting cultural diversity and gender equality. Fourth, pro-

environment, namely implementing natural resource 

management and conservation policies. The implementation 

of sustainable development programs is carried out with the 

principles of economic prosperity, social justice and 

environmental preservation. Ultimately, achieving a balance 

between EG and environmental sustainability requires careful 

policy interventions, technological innovation, behavioral 

changes, and international cooperation. It involves considering 

the long-term consequences of economic activities on 
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ecosystems, natural resources, and future generations, and 

adopting strategies that promote both prosperity and 

environmental stewardship. There is increasing recognition of 

the need for sustainable development pathways that decouple 

EG from ED. Concepts like green growth emphasize 

environmentally sustainable policies and investments that 

promote resource efficiency, renewable energy, circular 

economy principles and conservation practices. The goal is to 

achieve economic prosperity while minimizing negative 

environmental impacts. 

Based on the analysis that we have done, our study only 

analyzed one unit cross section, so further research should 

consider using panel data. Then, further research is required to 

modify this model to consider time period analysis. Then, 

further research is also suggested to consider other 

endogenous issues related to social phenomena such as POV 

because economic and environmental issues are closely related 

to social welfare issues. 
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