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Abstract: The significance of climate change is growing, prompting individuals to actively 

reduce greenhouse gas pollution, promote the use of renewable energy sources, and advocate 

for sustainable development. Carbon taxes have become an important policy tool for attaining 

sustainable development. The purpose of this article is to analyze the emergence of carbon 

taxes. The research objective is to analyze the feasibility and the efficacy of imposing a 

carbon tax. The research highlighting the importance of carbon taxes in effectively 

eliminating greenhouse gas pollutions by analyzing countries that are already implementing 

them, designing income neutral carbon taxes to balance environmental benefits and economic 

growth, and listing options for various subsidies after taxes. The study is significant because 

it provides a thorough assessment of the effects of carbon taxes and suggests feasible policy 

suggestions. The government should consider the economic situation and people's income 

when designing the level of carbon tax and use more tax revenue to invest in new energy to 

achieve long-term low carbon. Wind and solar energy will be the main energy sources in the 

future. Under appropriate policies, carbon tax can achieve low-carbon and maintain GDP. 
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1. Introduction 

The trend of environmental change from the beginning of the 21st century to the present is both 

worrying and has far-reaching impacts. As shown in Figure 1, the global average temperature 

continues to rise, and extreme weather events occur frequently, leading to serious consequences such 

as glacier melting and sea level rise [1].  
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Figure 1: Global Temperature change from 1850 to 2023 

Photo credit: National Centers for Environmental Information [1] 

Figure 2 shows that biodiversity is being lost at an unprecedented rate by climate change, with 

ocean acidification affecting coral reefs and shellfish [2]. 

 

Figure 2: How the climate change influence ocean 

Photo credit: Ocean & Climate Platform [2] 

Besides that, Air [3] and water [4] pollution remain major global issues. These changes not only 

have significant impacts on the natural environment, but also pose severe challenges to global 

economic and social development. 

In recent years, people have gradually begun to pay attention to environmental issues, and 

renewable energy and sustainable development have become hot topics worldwide. Many scientists 

are dedicated to researching renewable energy, while governments around the world are also studying 

policies for sustainable development. China government already set up Eco-industrial parks to reduce 

pollution [5], and Norway government is pushing electric vehicles promotion [6]. 

In order to cope with the rampant destruction of the environment by humans, many countries have 

begun to impose carbon taxes as a response. Sweden has been imposing a carbon tax since 1991 [6]. 

The basic principle is to internalize the environmental cost of carbon emissions, so that emitters pay 
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an economic price for their emission behavior, thereby reducing carbon emissions and encouraging 

enterprises to adopt low-carbon technologies or shift towards renewable energy sources.  

Studying carbon taxes is to understand their effectiveness in reducing greenhouse gas emissions, 

addressing climate change, and promoting sustainable economic development. By taxing carbon 

emissions, carbon taxes encourage organizations and individuals to lessen their environmental impact 

and support the use of renewable energy and technology. Meanwhile, carbon tax policies can also 

influence consumer behavior and support the government's goals in environmental protection and 

public health. 

The remaining sections of this essay are arranged as follows: The justifications for the creation of 

the carbon tax will be covered in section 2, the impact of its implementation will be examined in part 

3, along with its potential benefits to the national economy, and the paper's conclusion will be 

provided in section 4. 

2. Carbon emissions and new energy developments 

2.1. Global warming (greenhouse effect) 

According to Figure 3, the phenomenon known as the "greenhouse effect" occurs when heat from the 

surface of the Earth is absorbed and reradiated by emissions of greenhouse gases in the surrounding 

environment, raising the temperature of the Earth's surface. 

 

Figure 3: Global GHG emissions for 1990 to 2019 and estimates for 2020 

Photo credit: Rhodium Group [7] 

Global warming has been caused by human activity since the Industrial Revolution, particularly 

the burning of fossil fuels, which has greatly increased the concentration of greenhouse gases [8–9]. 

The environment and human society are in great risk due to the negative effects of climate change, 

which include increasing sea levels, extreme weather, and ecosystem degradation. 

Carbon tax is one of the important economic measures to address greenhouse effect and climate 

change. The fundamental idea is to tax carbon emissions in order to internalize the external costs of 

those emissions and hold emitters financially accountable. The implementation of a carbon tax raises 

the financial burden associated with the utilization of fossil fuels. This, in turn, motivates both 

enterprises and individuals to actively decrease their carbon emissions, transition to cleaner sources 

of energy, and adopt energy-efficient technology. Consequently, this leads to a notable reduction in 

greenhouse gas emissions. Through this market mechanism, carbon tax effectively reduces the 

intensification of greenhouse effect and slows down the speed and degree of global climate change. 

Singapore have implemented new policies and confirmed that carbon taxes have indeed reduced 
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greenhouse gas emissions [10]. Therefore, carbon tax, as a policy tool, directly affects greenhouse 

gas emissions through economic means, thus playing a key role in controlling the greenhouse effect 

and addressing climate change. 

2.2. Promote technological innovation and energy transformation 

Technological innovation promotes energy transformation by driving the development of clean 

energy and energy-saving technologies. With the advancement of technology, the cost of producing 

and using clean energy continues to decrease, making the implementation of carbon taxes more 

feasible. The emergence of new technologies not only improves energy efficiency, but also increases 

the market share of renewable energy, making the implementation of carbon tax policies smoother 

and more effective. 

Additionally, the term "energy transformation" describes the process of moving away from 

reliance on fossil fuels like coal and oil and toward low-carbon and renewable energy sources like 

nuclear power and solar and wind energy. According to data analysis before 2022 [11], it can be 

found that the proportion of energy storage provided by wind and solar energy is constantly increasing, 

and it can be predicted that wind and solar energy will become very critical new energy sources in 

the future. As shown in Figure 4, at only 3.6%, solar energy—including concentrated solar power 

(CSP) and photovoltaic (PV) solar energy—contributes overall to the world's electrical output. But 

in comparison to other renewable energy technologies, it has solidified its place; as of 2022, it 

accounted for around 31% of all installed renewable energy capacity, making it the second largest 

installed renewable energy resource behind hydropower [11]. 

 

Figure 4: The contribution of energy sources 

Photo credit: ScienceDirect [11] 

In this process, the use of fossil fuels is reduced, and greenhouse gas emissions are lowered. This 

transformation gradually highlights the social cost-benefit ratio of carbon tax policies, making them 

more attractive. When renewable energy and low-carbon technologies become more economically 

competitive, the cost and burden of introducing carbon taxes by the government are relatively reduced, 

as the costs brought about by the transformation are effectively reduced. 
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3. Effects 

3.1. Environmental effect 

By imposing taxes on carbon emissions, carbon taxes effectively increase the cost of fossil fuels, 

thereby incentivizing businesses and individuals to reduce carbon emissions and shift towards clean 

energy. This helps to slow down global warming, reduce extreme weather and natural disaster events 

[12], improve air quality, and alleviate pressure on ecosystems, protecting key industries such as 

agriculture [13] and fisheries [14].  

3.2. The economic effects of policies 

Carbon tax incorporates the environmental costs of carbon emissions into market prices, corrects 

market failures through internalizing externalities, and makes the prices of goods and services more 

accurately reflect their impact on the environment (equaling more social demand and social supply). 

In [15] shows that Through the coordinated operation of internal and external cycles, the research 

has successfully obtained an optimized carbon tax subsidy mechanism, which can ensure the 

sustained and sustainable improvement of the energy system. 

The government can use carbon tax revenue to subsidize low-income households, help them cope 

with the impact of rising energy prices, and promote social equity. In addition, it can also be used to 

invest in public transportation, renewable energy, energy-saving projects, etc., improve public 

infrastructure, and promote the development of green economy. In nowadays, Sweden, Finland, 

United Kingdom, and Canada is using carbon tax revenue to subsidize households or help other 

renewable energy markets. The carbon price strategy implemented in Sweden is often regarded as 

one of the most effective globally. 

4. Conclusion 

With the intensification of global climate change, governments and international organizations are 

increasingly focusing on reducing greenhouse gas emissions to achieve sustainable development 

goals. This paper evaluates the factors that led to the creation of carbon taxes, which act as a useful 

market mechanism to encourage organizations and people to cut their emission levels, motivate the 

advancement of clean energy and low-carbon technology, and simultaneously slow down global 

warming by levying a tax on carbon emissions. It is significant to analyze the carbon emission 

reduction effect using data from countries that are implementing carbon taxes. 

Based on the above findings, governments of various countries should focus more on the following 

three aspects of carbon tax policies: 

The first is to implement a revenue neutral carbon tax policy, with a tax level that benefits people's 

livelihoods and avoids significant negative impacts on the economy. 

The second is to increase investment in clean energy technologies. For example, increasing the 

subsidy ratio in the case of existing subsidies for the new energy industry. Or strengthen public 

facilities, such as transportation systems. This can reduce dependence on fossil fuels. 

The third is to strengthen public awareness and education. Raise public awareness of carbon taxes 

and low-carbon lifestyles, promote active participation from all sectors of society, and create a 

favorable atmosphere of public support. 
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