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Abstract 

The last decade has seen significant growth in the renewable energy sector. It is widely argued that 

the three pillars of sustainability need to work together, namely the environment, social equity, and 

economics. The challenge for the transition to low-carbon energy systems is to find transition mechanisms 

that are both economically viable and socially acceptable. This article presents how to achieve this transition 

sustainably by overcoming the challenges that arise during the process of transition to low carbon energy 

systems.  
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1. Introduction 

Sustainability refers to the ability to meet the needs of the present without 

compromising the ability of future generations to meet their own needs. It is a concept that 

encompasses environmental, social, and economic factors, and it is often referred to as the 

"three pillars of sustainability". The economic pillar focuses on making sure that the 

transition to low carbon energy systems is economically viable. This means that the energy 

systems must be cost-effective and should not create an economic burden for citizens and 
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businesses. To achieve this, governments must invest in renewable energy sources such as 

solar, wind, and hydropower, as well as energy efficiency measures such as building 

insulation and lighting upgrades. This is important because renewable energy sources are 

often cheaper in the long run compared to fossil fuels and can help to reduce greenhouse 

gas emissions. The social pillar focuses on making sure that the transition to low carbon 

energy systems is equitable and beneficial to all. This means that the transition should 

benefit all people, regardless of their social and economic backgrounds. To achieve this, 

governments must ensure that everyone has access to affordable and reliable energy and 

that the transition does not lead to job losses or social inequalities. Additionally, 

governments should invest in education and training to ensure that people have the skills 

necessary to take advantage of the new energy systems. Finally, the environmental pillar 

focuses on making sure that the transition to low carbon energy systems is environmentally 

sustainable. This means that the energy systems should be designed in a way that minimizes 

their impact on the environment. To achieve this, governments must invest in renewable 

energy sources and energy efficiency measures that reduce greenhouse gas emissions. 

Additionally, governments should invest in research and development to ensure that new 

energy technologies are developed in a way that is harmonious with nature.  

Sustainability is an important concept because it helps us to understand the 

interdependence of the three pillars and how they are all connected. It also helps us to 

recognize the importance of finding ways to meet our needs in a way that is both 

environmentally and socially responsible, and that ensures a stable and prosperous future 

for all. Transitioning to low carbon energy systems is one of the most important steps that 

can be taken to address the global climate crisis. To achieve this transition, it is necessary 

to follow the three pillars of sustainability.  

2. Low carbon energy systems 

Low carbon energy systems refer to methods of generating and using energy that 

have a lower impact on the environment, particularly in terms of carbon emissions. These 

systems are typically focused on renewable energy sources, such as solar, wind, and hydro 
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power, which do not produce greenhouse gases when they are used. Other low carbon 

energy systems may include advanced nuclear power technologies, which have the 

potential to generate electricity with low emissions, as well as energy storage systems, such 

as batteries, that can help to balance the intermittent nature of many renewable energy 

sources. Low carbon energy systems are important for addressing climate change, as the 

burning of fossil fuels is a major contributor to greenhouse gas emissions and global 

warming [1]. By transitioning to low carbon energy systems, we can reduce our reliance 

on fossil fuels and mitigate the impacts of climate change. In addition to their 

environmental benefits, low carbon energy systems can also have economic and social 

benefits, such as creating new jobs, improving public health, and reducing our dependence 

on foreign energy sources. 

3. Methods to achieve low carbon emission 

There are several ways to transition to low carbon emission systems: 

3.1.Renewable energy 

One of the most effective ways to reduce carbon emissions is to use renewable 

energy sources such as solar, wind, and hydroelectric power. These sources do not emit 

greenhouse gases when generating electricity, so they can help reduce the overall carbon 

footprint of a community or country [2]. 

3.2.Energy efficiency 

Another way to reduce carbon emissions is to increase the energy efficiency of 

buildings, vehicles, and industrial processes. This can be achieved through measures such 

as insulation, LED lighting, and energy-efficient appliances. 

3.3.Electric vehicles 

Transportation is a major source of carbon emissions, and hence switching to 

electric vehicles can significantly reduce the carbon footprint of a community or country.  
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Electric vehicles do not emit any tailpipe emissions and can be powered by renewable 

energy sources, making them a cleaner alternative to traditional gasoline-powered vehicles 

[3]. 

3.4.Carbon pricing 

One way to incentivize the transition to low carbon emission systems is to put a 

price on carbon, either through a carbon tax or a cap-and-trade system. This can encourage 

businesses and individuals to reduce their carbon emissions in order to avoid paying the 

price [4]. 

3.5.Public transportation 

Encouraging the use of public transportation, such as buses, trains, and subways, 

can also help reduce carbon emissions. These modes of transportation are often more 

efficient and emit fewer greenhouse gases per passenger mile than individual vehicles. 

Conclusions 

Transitioning to low carbon energy systems is essential to address the global climate 

crisis. To achieve this, it is necessary to follow the three pillars of sustainability – economic, 

social and environmental. By doing so, governments can ensure that the transition is 

economically viable, equitable and beneficial to all, and environmentally sustainable. 
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