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INTRODUCTION 
The issue of climate change is getting more attention both globally 

and locally, the main trigger of climate change is global warming 

that comes from fossil energy-intensive activities that have the 

potential to increase emissions (Noviani & Ahmad, 2023). The more 

emissions released into the atmosphere, the higher the heat energy 

trapped and transmitted to the earth, thus triggering a gradual 

increase in global temperature (Meila et al., 2024). The rate of 

increase in average air temperature in Indonesia nationally reaches 

0.6°C every 30 years and the rate of change in annual rainfall 

nationally in Indonesia is increasing with the highest increase of 

2784 mm/30 years (BMKG, 2024). As a result of climate change, 

the global economy is predicted to decline, including the economy in 

Indonesia, potentially by 3.45% by 2030 (Vinash, 2022). If there is 

no further action to stop climate change, future generations will bear 

the cost of enormous externalities (Rahma et al., 2025). Carbon 

emission reduction or decarbonization is essential to achieve better 

environmental quality and meet international commitments (Rahman 

et al., 2022). As a developing country, Indonesia faces a major 
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challenge in balancing economic growth with carbon emission 

control (Anugrah, 2023). Decarbonization strategies that focus on 

the production side have an impact on reducing emissions, 

potentially reducing the conventional tax base (Thomsen et al., 

2025). The government, together with all stakeholders, needs to take 

immediate precautions so that the surge in emissions can be 

controlled as early as possible. (Lumbanraja & Lumbanraja, 2023). 

In this case, the application of carbon tax is an effective policy to 

achieve commitments in reducing emissions, and carbon tax can also 

act as an instrument to increase state revenue (Rahman et al., 2022). 

In addition, decarbonization is expected to play a role in 

accommodating economic growth (IESR, 2025). 

Carbon tax is one of Indonesia's main efforts in realizing its net zero 

emission target. In accordance with the 2015 Paris Agreement, the 

Indonesian government is committed to reducing greenhouse gas 

emissions by 29% by 2030. The government enacted Law No. 7 of 

2021 on Harmonization of Tax Regulations (HPP Law) as the legal 

basis for implementing the carbon tax policy (Arifin & Siagian, 

2024). Carbon tax is an economic and environmental policy 

instrument that aims to reduce greenhouse gas emissions while 

encouraging conservation towards cleaner and low-carbon 

production methods (Cao et al., 2024). The levy is not only aimed at 

improving environmental performance, but also plays a role in 

generating state revenue and reducing environmental costs, taking 

into account current, future and expected costs (Umaini et al., 2024). 

Effective and wise implementation of a carbon tax can support the 

transition to a sustainable economy (Cahyaputra et al., 2024). In 

addition, the right timing and careful design of the carbon tax policy 

structure play a crucial role in reducing carbon emissions while 

increasing state revenue from the tax sector (Olpah et al., 2023). 

Decarbonization is a process that aims to reduce the amount of 

carbon emissions captured by the atmosphere (Rahman et al., 2022). 

To improve environmental quality, companies must devise and 

implement innovative strategies by adopting decarbonization 

practices that help transition to sustainability (Linton et al., 2020). 

To decarbonize, company operations must rely on new technologies 

and renewable resources (Di Vaio et al., 2024). The management 

and utilization of energy resources can have an economic impact on 

improving the country's economy and meeting the needs of society 

(Setiawan et al., 2024). 

Tax revenue is the main source of state revenue and serves as a 

regulatory tool to support the environment and ecosystems 

(Margono et al., 2022). The government still makes tax revenue the 

main source in the state revenue structure, given its strategic role in 

maintaining fiscal stability and supporting national development 

(Umaini et al., 2021). In addition, stable tax revenue can be used to 

increase investment in a sustainable economy and build green 

infrastructure (Ristiyana et al., 2024). Thus, tax revenues help 

economic development as well as reduce the impact of climate 

change and lead to a more sustainable economic system (Vientiany 

et al., 2024). 

Previous research on the impact of carbon tax and decarbonization 

on state revenue has been conducted with mixed results. (Nurcahya 

et al., 2024) stated that carbon tax has a significant effect on state 

revenue. In line with that, (Hanafi et al., 2024) revealed that carbon 

tax contributes to increasing state revenue while encouraging the 

transition to clean energy. (Arifin & Siagian, 2024) also emphasized 

that carbon tax can affect revenue because it is basically able to 

provide fiscal incentives for the state. However, there are also 

studies that show different results. (Matondang et al., 2024) stated 

that carbon tax has no effect on state revenue because its 

effectiveness is more dominant as an instrument to control 

externalities. Similarly, (Streicher et al., 2025) found that the 

establishment of a national carbon tax actually caused a slight 

decrease in local taxes. 

Research on the effect of decarbonization on state revenue shows 

mixed findings. (Renata et al., 2024) stated that reducing carbon 

emissions affects state revenue. Similarly, (Rahman et al., 2022) 

found that emission reductions create fiscal potential and encourage 

investment in low-carbon manufacturing sectors. (Pratama et al., 

2022) also confirmed that decarbonization affects state revenue 

because fossil energy savings can reduce potential state revenue by 

tens of trillions of rupiah. (Chaichaloempreecha et al., 2024) also in 

their research showed that decarbonization has a significant but 

negative effect on state revenue. In contrast, (Yudiartono et al., 

2023) argue that decarbonization has no significant effect on state 

revenue, because more promising fiscal contributions come from 

fiscal efficiency that supports revenue optimization. Meanwhile, 

(Gyimah et al., 2023) show that decarbonization has no significant 

effect on economic growth, which can also indirectly affect state 

revenue. 

Research on the effect of carbon tax and decarbonization on tax 

revenue has been conducted extensively, but research that discusses 

the impact of carbon and decarbonization on carbon tax revenue in 

Indonesia is still very limited, so this study focuses on the 

relationship between carbon tax and decarbonization with state 

revenue from carbon tax. The novelty in this study is the 

decarbonization variable that links decarbonization with carbon tax 

revenue. This study aims to analyze the impact of carbon tax and 

decarbonization level on carbon tax revenue as part of Indonesia's 

green fiscal policy. 

Based on the background and description above, the research 

questions in this study are as follows: 

RQ1:What is the impact of carbon tax on carbon tax revenue  

Indonesia? 

RQ2:What is the impact of decarbonization on carbon tax revenue 

in Indonesia? 

METHODS 
This study uses a quantitative approach with carbon tax and 

decarbonization variables as independent variables, and carbon tax 

revenue as the dependent variable. The object and population of this 

study are basic materials sector companies listed on the Indonesia 

Stock Exchange (IDX) during the period 2021 to 2024 with a total 

of 403 companies. Based on the results of data selection collected 

through the purposive sampling method during this period, 105 

observation data units were obtained from companies that met the 

research criteria. The data used is secondary data obtained through 

literature studies from sustainability reports and annual reports of 

basic materials sector companies listed on the Indonesia Stock 

Exchange. The data that has been collected is then analyzed using 

SEM-PLS. The analysis includes outer model test, inner model test, 

and hypothesis testing. 

RESULT 

Descriptive Statistics 

Descriptive statistical analysis is carried out to provide an overview 

of the characteristics of the sample data. This test is useful in 

explaining each variable used in the study so that the pattern and 

trend of the data can be known. The descriptive statistics used in this 

analysis include the mean, minimum value, maximum value, and 

standard deviation. The results of these descriptive statistics can be 
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seen in the following description: 

Table 1. Descriptive statistics results 

 Mean Min Max Standar 

Deviation 

Carbon Tax 1.099.858 44 26.634.394 3.781.648 

Decarboniz

ation 

662.899 10 58.313.374 5.666.452 

Carbon Tax 

Revenue 

52.882.712

.402 

6.840.

000 

1.941.019.83

0.000 

221.192.86

0.119 

Source: Processed by SEM PLS (2025) 

Based on the results of the descriptive analysis shown in table 1, the 

average emissions subject to carbon tax is 1.099.858 tons CO2e, 

with a minimum value of 44 tons CO2e generated by PT Optima 

Prima Metal Sinergi in 2023, and a maximum value of 26.634.394 

tons CO2e generated by PT Semen Indonesia in 2021. The standard 

deviation value of 3.781.648 tons CO2e indicates a high variation in 

the amount of emissions between entities. 

The decarbonization variable shows an average emission reduction 

of 662.899 tons CO2e, with a minimum value of 10 tons CO2e 

recorded by PT Colorpak Indonesia in 2023, and a maximum value 

of 58.313.374 tons CO2e owned by PT Indah Kiat Pulp & Paper in 

2024. The high standard deviation of 5.666.452 tons CO2e reflects 

the variation in emission reduction efforts between entities, with 

most entities still having a low contribution to decarbonization. 

The carbon tax revenue variable with the average value recorded is 

Rp52.882.712.402 with a minimum value of Rp6.842.000 published 

by PT Alakasa Industrindo in 2022, and the maximum value 

reaching Rp1.941.019.830.000 published by PT Indah Kiat Pulp & 

Paper in 2024. The very large standard deviation value of 

Rp221.192.860.119 indicates that there is a very large accumulation 

in tax revenue between entities or periods observed. 

Outer Model Test (Measurement Model) 

The outer model test is carried out to assess the extent to which the 

indicators in each variable block are able to consistently represent 

the construct being measured, so that the results can be used as a 

basis for analyzing and concluding the influence between variables 

in the research model (Suryana et al., 2024). Outer model testing is 

carried out in the following stages: 

Covergent Validity Test 

Convergent Validity test aims to ensure that each indicator in a 

variable has a strong relationship or shows a positive correlation 

with the construct it measures. An indicator is declared valid if it has 

a loading factor value of more than 0.70 (Mariawati et al., 2024). 

Figure 1. Convergent Validity Test Results 

 

The results in Figure 1 show the results that all indicators on the 

research variables have a correlation value of 1.000> 0.70, meaning 

that the convergent validity standard is met so that each indicator is 

said to be valid.  

Discriminant validity (Average variance extraced (AVE)) 

The discriminant validity test using the Average Variance Extracted 

(AVE) metric is used to assess the extent to which the indicators in 

one variable are able to adequately explain the construct. 

Table 2. Average Variance Extracted Test Results 

Variabel Average Variance Extracted (AVE) 

Carbon Tax 1,000 

Decarbonization 1,000 

Carbon Tax Revenue 1,000 

Source: Processed by SEM PLS (2025) 

The results in table 2 show that the carbon tax variable has an AVE 

value of 1.000, the decarbonization variable is 1.000, and the carbon 

tax revenue variable is 1.000. The AVE on all variables exceeds the 

threshold value of 0.50 so that all variables in the AVE test 

correlation results are declared valid. 

Composite  Reliability And Cronbach’s Alpha Test 

Reliability tests were carried out using composite reliability and 

Cronbach's alpha metrics to assess the internal consistency of a 

construct based on its constituent indicators. A construct is declared 

reliable if the composite reliability and Cronbach's alpha values 

exceed the 0.70 threshold (Suryana et al., 2024).  

Table 3. Composite Reliability and Cronbach's Alpha Test Results 

Variabel Cronbach's Alpha Composite Reliability 

Carbon Tax 1,000 1,000 

Decarbonization 1,000 1,000 

Carbon Tax 

Revenue 
1,000 1,000 

Source: Processed by SEM PLS (2025) 

The results in table 3 show that the variable Cronbach's alpha value 

on the carbon tax variable is 1.000, the decarbonization variable is 

1.000, and the carbon tax revenue variable is 1.000. The Cronbach's 

alpha value on each variable exceeds the threshold value of 0.70 so 

that all variables are said to be reliable. 

Furthermore, the composite reliability value on the carbon tax 

variable is 1.000, the decarbonization variable is 1.000, and the 

carbon tax revenue variable is 1.000. The composite reliability value 

on each variable exceeds the threshold value of 0.70 so that all 

variables are said to be reliable. 

Inner Model (Structural Model) 

The structural model test is the next step after the measurement 

model is said to be valid and reliable. Testing of the structural model 

is done through the results of the r-square test. The results of the 

structural model testing are as follows: 

R Square 

The r-square test is used to measure the extent to which the 

independent latent variable is able to explain the dependent latent 

variable in a model. This value provides an overview of the strength 

of the relationship between variables by looking at the r-square 

value which is a goodness-fit model test. A value close to one 

indicates that the independent variables are almost completely able 
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to explain the variation that occurs in the dependent variable 

(Ghozali, 2021). 

Table 4. R-Square Test Results 

 R Square 

Carbon Tax Revenue 0,459 

Source: Processed by SEM PLS (2025) 

The results in table 4 show that the r square value of the carbon tax 

revenue variable is 0.459, indicating that carbon tax and 

decarbonization contribute to explaining about 45.9% of the 

variation in carbon tax revenue. This means that almost half of the 

carbon tax revenue is influenced by these two variables. Meanwhile, 

the remaining 54.1% is influenced by other factors not discussed in 

this study. 

Hypothesis Test 

Testing to determine the effect of independent variables on the 

dependent variable is done by looking at the t-statistics value and the 

probability value (P-Values). In this study, hypothesis testing uses a 

5% significance level, so the t-statistic value used as a reference 

limit is 1.96. The hypothesis is accepted if t-statistics> 1.96 or P-

Values <0.05 (Suryana et al., 2024). Hypothesis testing is presented 

in the following path coefficients table: 

Path Coefficient 

Table 5. Path Coefficient Test Results 

Variabel 
Original 

Sample  

Sample 

Mean  

Standard 

Deviation  

T 

Statistics  

P 

Values 

Carbon Tax On 

Carbon Tax 

Revenue 

0,716 0,810 0,152 4,701 0,000 

Decarbonization 

On Carbon Tax 

Revenue 

-0,183 -0,139 0,136 1,345 0,179 

Source: Processed by SEM PLS (2025) 

From the results of path coefficient testing, it explains how much 

direct relationship each variable has as follows: 

1. The relationship between carbon tax variable and carbon 

tax revenue variable is 0.000<0.05 from the results of P 

Values, it can be stated that carbon tax has a positive and 

significant effect on carbon tax revenue. 

2. The relationship between the decarbonization variable and 

the carbon tax revenue variable is 0.179>0.05 from the 

results of P Values, it can be stated that decarbonization 

has no effect on carbon tax revenue. 

DISCUSSION 
Effect of Carbon Tax on Carbon Tax Revenue 

Based on the analysis, it shows that carbon tax has a positive and 

significant effect on carbon tax revenue. This means that the 

implementation of carbon tax can significantly increase tax revenue 

from the carbon tax sector. This finding is in line with the results of 

research by (Meila et al., 2024) which explains that the potential tax 

revenue from the carbon sector is very large if this policy is fully 

implemented, in the full implementation scenario, the carbon tax is 

estimated to generate revenue of Rp23.28 trillion. The magnitude of 

this fiscal contribution reflects that carbon tax is not just an emission 

control instrument, but also a fiscal strategy to support state revenue 

(Pratama et al., 2022). (Maghfirani et al., 2022) suggested that 

carbon tax has the potential as an additional source of state revenue 

in addition to functioning as a tool to internalize external costs due 

to pollution. By adding costs to carbon-based activities, carbon taxes 

have a dual function of regulating non-renewable energy 

consumption patterns and increasing state revenues (Rahmasari et 

al., 2024). Thus, the carbon tax policy can be said to be fiscally 

successful because it has a direct impact on increasing state revenue 

from carbon taxes. 

Effect of Decarbonization on Carbon Tax Revenue 

Based on the results of the analysis, decarbonization does not have 

effect on carbon tax revenues, indicating that in the period and scope 

of the study conducted, decarbonization efforts have not had a real 

impact on the amount of carbon tax revenues. This phenomenon can 

be explained by the fact that decarbonization aims to reduce 

emissions, so entities that succeed in significantly reducing their 

carbon emissions will avoid or pay less carbon tax (Rahman et al., 

2022). This means that successful decarbonization can actually 

reduce the tax base in the long run. Thus, it is not surprising that 

increased decarbonization activities have not had a significant effect 

on carbon tax revenues in this observation period. This finding is 

also supported by a study from (Nugroho et al., 2023) which states 

that decarbonization in Indonesia still faces many challenges in the 

implementation stage, one of which is high dependence on fossil 

energy, limited clean energy technology, and low investment in the 

renewable energy sector. According to (Fauzy, 2023) structural 

challenges such as financing, infrastructure, and technological 

readiness are still obstacles in accelerating the low-carbon energy 

transition. To address the impacts of climate change, an active and 

significant role from the government is required. One of the steps 

that can be taken is through the implementation of a carbon tax, 

which, despite its potential, has yet to be fully implemented in 

Indonesia. Without fiscal policy support such as a carbon tax, 

decarbonization efforts risk being slow and less economically 

effective (Pusparini et al., 2023). Thus, while decarbonization is 

strategically important for the environment, in terms of carbon tax 

revenue it is currently not statistically or fiscally significant. 

CONCLUSION AND SUGGESTIONS 
Based on the test results, it can be concluded that carbon tax has a 

significant effect on carbon tax revenue. This means that the more 

optimal carbon tax sourced from carbon emissions is implemented in 

Indonesia, the more carbon tax revenue from the basic materials 

sector increases. Meanwhile, decarbonization has no effect on 

carbon tax revenue. This means that the greater the carbon emission 

reduction efforts made by companies in the basic materials sector, 

the lower the carbon tax revenue. 

The government should continue to optimize carbon tax as a tool to 

increase state revenue and promote environmental benefits. As 

efforts to reduce carbon emissions increase, the Indonesian 

government should create a long-term plan to maintain fiscal 

sustainability. This can be achieved by broadening the 

environmental tax base or by incentivizing industries that use 

technologies that reduce emissions. Further research can provide a 

broader picture of the relationship between carbon tax, 

decarbonization, and carbon tax revenue in Indonesia, it is 

recommended to expand additional relevant variables such as carbon 

trading or environmental taxes. 
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