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Abstract: Today, fossil fuels, which include coal, natural gas, petroleum, shale oil, and bitumen, are the main sources of heat and 
electrical energy. The most important environmental problem of these fossil fuels is the increase in greenhouse gases due to fuel 
combustion in motor vehicles and that it emits harmful pollutants such as particulate matter (PM), carbon monoxide (CO), unburnt 
hydrocarbon (HC), and nitrogen oxides (NO x). The greenhouse gases play a key role in global warming and has negative impact on 
the environment. Due to the hazardous impact of the fossil fuels, India is expeditiously moving forward on a transition to cleaner 
and greener renewable non – fossil fuel sources. As India moves towards cleaner energy transition dominated by non- fossil 
sources such as renewables, India must look into what this entails for people, communities and the social structures. ’Just 
transition’ involves tackling key challenges as there are bound to be manifestations on the lives of the people who are already 
working in the sector and many stakeholders underline that this change needs to be just and create policy that addresses the stranded 
assets of fossil fuel industry. 
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Livelihood. 
 
Introduction: The principal origin of fossil fuels is the anaerobic decomposition of buried dead organisms, containing organic 
molecules created in ancient photosynthesis. The transitions from these source materials to high-carbon fossil fuels typically requires a 
geological process of millions of years, sometimes more than 650 million years.  Fossil fuels are the main source of energy all over the 
world and are burnt to provide heat for use directly (e.g. for cooking), to power engines (such as internal combustion engines in motor 
vehicles), or to generate electricity. As of 2018, the world's main primary energy sources consisted of petroleum (34%), coal (27%), 
and natural gas (24%), amounting to an 85% share for fossil fuels in primary energy consumption in the world. Non-fossil sources  
included nuclear (4.4%) , hydroelectric (6.8%), and other renewable energy sources (4.0%, 
including geothermal, solar, tidal, wind, wood, and waste). The share of renewable sources (including traditional biomass) in the 
world's total final energy consumption was 18% in 2018. (Wikipedia, accessed 2022). In spite of its immense benefits for energy, 
fossil fuels cause water and soil pollution, cause environmental depletion and affect various sectors, including destruction of forests, 
plants, human health, farm livestock, animals, aquatic ecosystems and greenhouse effects, and are major contributors to global 
inequality and environmental injustice. Due to the hazardous impact of the fossil fuels, India is expeditiously moving forward 
towards cleaner energy transition dominated by non- fossil sources such as renewables. The transition towards this must be ‘Just 
Transition’ and the measure of a successful energy transition must go beyond statistics of installed capacity of renewables, 
investments and number of jobs. While these are important, the face of the transition should become the lives, livelihoods and 
well-being of the economy. (Shukla, S. Roy.A,2021) 
 
History of Fossil fuels worldwide usage: Fossil fuels are of great importance because they can be burned (oxidized to carbon 
dioxide and water), producing significant amounts of energy per unit mass. The use of coal as a fuel predates recorded history. Man 
has used coal for a long time, first as a fuel to generate heat, and then to generate electrical energy.  Coal was used to run furnaces for 
the smelting of metal ore. While semi-solid hydrocarbons from seeps were also burned in ancient times, they were mostly used for 
waterproofing and embalming. Commercial exploitation of petroleum began in the 19th century, largely to replace oils from animal 
sources (notably whale oil) for use in oil lamps. 
 

Until the twelfth century, most Londoners burned wood for fuel. But as the city grew and the forests shrank, wood became 
scarce and increasingly expensive. Large deposits of “sea-coal” off the northeast coast provided a cheap alternative. (Sea – coal is old 
name for bituminous coal or earth coal, so named possibly because it was exported and brought to London by sea) Soon, Londoners 
were burning the soft, bituminous coal to heat their homes and fuel their factories. Sea-coal was plentiful but it didn’t burn efficiently 
and much of its energy was spent making smoke, not heat. Coal smoke drifting through thousands of London chimneys combined 
with clean natural fog to make smog. If the weather conditions were right, it would last for days. Early on, nobody had the scientific 
tools to connect smog with adverse health effects, but complaints about the smoky air as an annoyance date back to at least 1272, 
when King Edward I, on the urging of important noblemen and clerics, banned the burning of sea-coal.  Anyone caught burning or 
selling the stuff was to be tortured or executed. The first offender caught was summarily put to death. This deterred nobody. Out of 
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necessity, citizens continued to burn sea-coal in violation of the law, which required the burning of wood few could afford. Sadly, the 
problem of wood shortages exists till today. The one important renewable resource, fuel wood, which supplies 20 or even 30 percent 
of energy in some rural economies, is running out and there is a world shortage. It is ironic that the first fuel resource to run into really 
short supply is a “renewable” resource.  

 
Prior to the latter half of the 18th century, windmills and watermills provided the energy needed for work such as 

milling flour, sawing wood or pumping water, while burning wood or peat provided domestic heat. The wide-scale use of fossil fuels, 
coal at first and petroleum later, in steam engines enabled the Industrial Revolution. At the same time, gas lights using natural gas 
or coal gas were coming into wide use. The invention of the internal combustion engine and its use in automobiles and trucks greatly 
increased the demand for gasoline and diesel oil, both made from fossil fuels. Other forms of transportation, railways and aircraft, also 
require fossil fuels. The other major use for fossil fuels is in generating electricity and as feedstock for the petrochemical industry. Tar, 
a leftover of petroleum extraction, is used in the construction of roads. 

 
The inventions of Edison, who also started the first power station using a direct current (1882), introduced mankind into the 

era of electricity. Today, electrical energy constitutes about one-third of energy used on a global scale.  After the First World War 
people began building heat and power generating plants in the USA, Western Europe, and the Soviet Union. World demand for energy 
has increased over the course of the last two hundred years by an average 2.3% a year.  

 
Harmful Environmental Effects of Fossil Fuel Combustion: Fossil fuel that includes coal, natural gas, petroleum, shale oil, and 
bitumen have been fulfilling the energy needs of mankind. However, Carbon fuels such as wood, coal, petroleum release unburnt 
carbon particles in the environment. All these fuels contain—besides the major constituents (carbon, hydrogen, oxygen)—other 
materials including metal, sulphur, and nitrogen compounds. During the combustion process different pollutants like fly ash, sulphur 
oxides (SO 2 and SO 3), nitrogen oxides (NO x = NO 2 + NO), and volatile organic compounds are emitted. Fly ash contains different 
trace elements (heavy metals). Gross emission of pollutants is tremendous all over the world. These pollutants are present in the 
atmosphere in such conditions that they can affect man and his environment. Air pollution caused by particulate matter and other 
pollutants not only acts directly on the environment but by contamination of water and soil leads to their degradation. Wet and dry 
deposition of inorganic pollutants leads to acidification of environment. These phenomena affect the health of the people, increase 
corrosion, and destroy cultivated soil and forests. Most of the plants and trees are not resistant to oxides and following longer exposure 
leaves wither and fall. Widespread forest damage has been reported in Europe and North America. Many cultivated plants are also not 
resistant to these pollutants, especially in the early period of vegetation. Other problems connected with human activities are the 
emission of volatile organic compounds to the atmosphere. These emissions cause stratospheric ozone depletion, ground level 
photochemical ozone formation, toxic or carcinogenic human health effects, accumulation and persistence in the environment and 
growth of the global greenhouse effect. (Chmielewski, A.G,2005). The combustion of fossil fuels also releases a large amount of 
carbon dioxide into the atmosphere. Carbon dioxide is a greenhouse gas which is responsible for global warming.  
 
Phase – out of Fossil Fuels: While all energy sources inherently have adverse effects, the data shows that fossil fuels cause the 
highest levels of greenhouse gas emissions and are the most dangerous for human health. In contrast, modern renewable energy 
sources appear to be safer for human health and cleaner. The death rate from accidents and air pollution in the EU are as follows per 
terawatt-hour: coal (24.6 deaths), oil (18.4 deaths), natural gas (2.8 deaths), biomass (4.6 deaths), hydropower (0.02 deaths), nuclear 
energy (0.07 deaths), wind (0.04 deaths), and solar (0.02 deaths). The greenhouse gas emissions from each energy source are as 
follows, measured in tons: coal (820 tons), oil (720 tons), natural gas (490 tons), biomass (78-230 tons), hydropower (34 tons), nuclear 
energy (3 tons), wind (4 tons), and solar (5 tons). As the data shows, coal, oil, natural gas, and biomass cause higher death rates and 
higher levels of greenhouse gas emissions than hydropower, nuclear energy, wind, and solar power. Scientists propose that 1.8 million 
lives have been saved by replacing fossil fuel sources with nuclear power. (Wikipedia,2022 Accessed)  
 

Due to the immense environmental damage and negative consequences on local communities at every stage in the use, from 
extraction, transportation and consumption of the fuels, India is trying to phase - out and move towards non- fossil fuels renewable 
sources of energy. Fossil fuel phase out is the gradual reduction of fossil fuels to zero. It is a part of the ongoing renewable energy 
transition that involves replacing fossil fuels with sustainable energy sources in transportation and heating. Alternatives to fossil fuels 
includes electrification, green hydrogen and aviation bio-fuel. India’s push for green energy has borne results, with the country 
crossing the 100-gigawatt (GW) milestone of installed renewable energy capacity. However, there are significant issues that need to 
be addressed in moving towards ‘Just Transition’ of renewable energy.  
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‘Just Transition’ towards a non-fossil fuel and renewable energy sources: Major Policy changes and Issues - The negative 
impact caused by the fossil- fuels has led to a widespread policy transition and activist movement focused on ending their use. 
However, because the fossil fuel industry is so important to the global economy and historically heavily subsidized, this transition is 
expected to have significant economic impact. The International Energy Agency estimated 2019 global government fossil fuel 
subsidies have been to the tune of $320 billion. Fossil fuels are subsidized to equivalent to 6.5% of global GDP, the largest subsidizers 
of fossil fuels being China with $1.4 trillion in fossil fuel subsidies, the United States with $649 billion subsidies, Russia with $551 
Billion, the European Union with $289 Billion and India with $209 Billion. Had there been no subsidies for fossil fuels, global carbon 
emissions would have been lowered by an estimated 28%, air pollution related deaths reduced by 46% and government revenue by $ 
2.8 trillion or 3.8 % of GDP. (Wikipedia, accessed 2022). 
 

‘Just transition’ is a framework developed by the trade union movement across the world to encompass a range of social 
interventions needed to secure worker’s rights and livelihoods when economies are shifting to sustainable and renewable sources of 
energy. In Europe, advocates for a just transition want to unite social and climate justice, especially for coal-dependent developing 
regions who lack employment opportunities beyond coal. (International Trade Union Confederation, 2021) Many stakeholders 
underline that this change needs to be just and create policy that addresses the stranded assets of fossil fuel industry (Shukla, S. 
Sharma, A.2019). India crossed the 100-GigaWatts mark for installed renewable power generation capacity on 12 
August.(livemint.com).With this, the share of renewables stands at approx. twenty -six percent of the total installed power 
generation capacity. If other non-fossil-based energy resources such as nuclear and hydro are accounted for, the share of non-
fossils in the cumulative installed power generation capacity stands at Thirty -nine percent, which is very close to the 40 percent 
target. 

 
Although the country is closer to its targets than ever before, yet a framework to facilitate a ‘Just transition’ which puts 

people at the heart of the transition is missing significantly. Instead, the policymakers, environmental activists, sector experts, and 
other relevant stakeholders seem to be lost in estimations, figures, and numbers to measure the success of the energy transition 
journey. 

 
Just transition involves tackling key challenges as there are bound to be manifestations on the lives of the people who are 

already working in the sector. The Institutional and procedural systems need to be in place and the transition needs to be smooth to 
address the unintended consequences on the lives of the people involved. 

 
Secondly, the quantitative numbers are often delusional when it comes to their manifestation on the quality of life of the 

people concerned. This relates to the next challenge in the clean energy transition which is shadowed by the glorified quantitative 
indicators. Often, the locals are cheated on by being given promises of preference in jobs but without any written assurance for the 
same by the renewable energy companies. Mostly, the company only hires locals for unskilled jobs like being watchmen and 
security guards. Companies often come up with written regulations (as opposed to unwritten promises of jobs) which by design 
exclude the locals from getting preference in jobs once the plant commences operations. For instance, while several reports have 
highlighted that the green jobs which will be so created by this clean energy transition will be significantly greater than the coal 
jobs that might be lost, there is a significant fault line which is measuring each job as an equally dignified one. Majority of the jobs 
which will be generated in renewable power projects will be construction work, which are seasonal, extremely precarious, devoid 
of social security, informal and often plagued from ills like child labour, modern slavery, and other practices. Celebrating the 
replacement of bad jobs with equally bad or even worse ones is detrimental to the ‘social justice’ we are searching for in the just 
transition framework. The entire sustainable finance lobby should seriously monitor the quality of jobs that their investments are 
creating. Merely being a renewable energy project does not guarantee a job that is well-paying, has scope of skill and income 
enhancement, is safe from occupational hazards, promotes collectivism amongst workers and provides the social safety net 
required for leading a dignified life. On the other hand, just because coal sector is painted grey on the environmental front, does not 
mean that its footprint on jobs, livelihoods, and community can be painted black or white. An unbiased exploration of the nature of 
jobs in the outgoing as well as incoming sectors is required so that the transition weeds out the ills of the past and does not repeat 
them while reimagining the shape of the energy ecosystem. Thirdly, another devilish detail that mere quantitative indicators in 
isolation fail to exemplify is the lack of transparency, accountability, and social participation in the decision-making processes 
related to clean energy transition and decarbonisation of the existing coal and coal-based energy fleet. As per several ground 
reports, the processes of land acquisition pertaining to various solar projects and wind projects in various parts of the country has 
been evasive of public concerns and lacks public participation. Locals are hardly aware of even the basic distinction between any 
private project and public project, especially when the entity acquiring their land is the State. In many instances, this information 
asymmetry has been used by the private parties to voice down, sometimes using the force of law and local police, any dissent or 
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resistance which came up while the land acquisition or project construction was being done. One of the most important and often 
overlooked pillar of the just transition framework – social dialogue. The green energy project transition should avoid treading the 
same path that various exploitative industries and capitalists have been treading for a long time. Be it acquiring lands for the green 
projects, job creation, or skill training for the employees, the quantitative numbers should not be the indicators. Workers, 
environmental activists, sector experts, local administration, police, line departments, nodal agencies, power plant developers, 
community-representatives and think-tanks, amongst others, need to come together on a platform and collectively shape the facets 
of energy transition. (Shukla, S., Roy., Sharma.2019) 

 
Conclusion: As the world speeds towards its goal of a “green transition”, India must look into what this entails for people and 
communities who are likely to bear the brunt of ‘Unjust Transition’. Hence, to truly make the energy transition a ‘just’ one, 
unbiased, inclusive and rigorous dialogues are required to hear the historically unheard voices from the ground. Workers, 
environmental activists, sector experts, local administration, police, line departments, nodal agencies, power plant developers, 
community-representatives and think-tanks, amongst others, need to come together on a platform and collectively shape the facets 
of energy transition. Sustainable and just transition should seriously take into consideration the nature of jobs in the renewable 
sector as this is bound to have a significant impact on the lives, livelihoods and community.  While chasing higher and higher 
levels of renewable energy capacity and energy transition, it is important also pertinent to develop a framework will truly ensure a 
transition which places social, environmental, and economic justice at its heart. 
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