
Environmental Impacts of Fossil Fuels and the Shift towards Renewable Energy

Dag Fjaer*

Department of Computational Materials Processing, Institute for Energy Technology, Kjeller, Norway

DESCRIPTION
Fossil fuels have been the primary source of energy for several 
decades, but the negative impact on the environment has 
resulted in a shift towards renewable energy. Fossil fuels are non-
renewable resources that are extracted from the earth's crust, 
whereas renewable energy is sourced from natural resources such 
as the sun, wind, and water.

Characterization of fossil fuels

Fossil fuels are classified into three main categories: coal, oil, and 
natural gas. Each of these has different properties that affect 
their use as energy sources.

Coal: Coal is a combustible rock that is formed from the 
accumulation of plant matter over millions of years. It is 
primarily used to generate electricity in power plants. The 
properties of coal are determined by its rank, which is based on 
its carbon content. The higher the carbon content, the more 
energy it produces when burned.

Coal has several advantages, including its abundance and low 
cost. However, it also has several disadvantages, including its 
high carbon emissions and negative impact on the environment.

Oil: Oil, also known as petroleum, is a liquid fossil fuel that is 
extracted from the earth's crust. It is primarily used as a fuel for 
transportation, such as in cars, airplanes, and ships. The 
properties of oil are determined by its chemical composition, 
including its viscosity and density.

Oil has several advantages, including its versatility and 
abundance. However, it also has several disadvantages, including 
its high carbon emissions and negative impact on the 
environment.

Natural Gas: Natural gas is a gaseous fossil fuel that is primarily 
composed of methane. It is primarily used for heating and 
cooking in residential and commercial buildings. The properties 
of natural gas are determined by its chemical composition, 
including its heating value and density.

Natural gas has several advantages, including its lower carbon 
emissions and versatility. However, it also has several 
disadvantages, including its negative impact on the environment 
and the potential for leaks and explosions.

Characterization of renewable fuels

Renewable fuels are classified into several categories, including 
solar, wind, hydropower, and biomass. Each of these has 
different properties that affect their use as energy sources.

Solar Energy: Solar energy is sourced from the sun and can be 
harnessed through solar panels. It is primarily used for electricity 
generation and heating. The properties of solar energy are 
determined by the intensity of the sun's rays and the efficiency of 
the solar panels.

Solar energy has several advantages, including its abundance and 
low environmental impact. However, it also has several 
disadvantages, including its intermittent nature and high cost.

Wind Energy: Wind energy is sourced from the wind and can 
be harnessed through wind turbines. It is primarily used for 
electricity generation. The properties of wind energy are 
determined by the speed and direction of the wind, as well as the 
efficiency of the wind turbines.

Wind energy has several advantages, including its abundance 
and low environmental impact. However, it also has several 
disadvantages, including its intermittent nature and the 
potential for noise pollution.

Hydropower: Hydropower is sourced from water and can be 
harnessed through dams and turbines. It is primarily used for 
electricity generation. The properties of hydropower are 
determined by the flow and pressure of the water, as well as the 
efficiency of the turbines.

Hydropower has several advantages, including its reliability and 
low environmental impact. However, it also has several 
disadvantages, including the potential for negative impact on 
fish and other aquatic life and the high cost of construction.
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Biomass: Biomass is sourced from organic matter, such as plants
and animals. It can be converted into fuel for electricity
generation and heating.
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