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ABSTRACT 

World energy consumption is continuing 

to rise, and global power generation is 

responsible for more pollution than any 

other single activity. Virtually all regions 

of the world have renewable energy 

sources, and in order to preserve our 

environment for generations to come. 

The importance of our environment 

should not be overlooked, and the 

potential benefits of thinking sustainably 

are quantifiable. Renewable energy is 

seen as the most important instrument to 

mitigate climate change and reduce the 

negative effects of energy production. 

Consumers are rewarding businesses 

that address environmental concern and 

are punishing those that don’t. 

Companies that think with an 

environmental lens are generally more 

innovative and profitable than its 

competitors. At the national level, at 

least 30 nations around the world 

already have renewable energy 

contributing more than 20 percent of 

energy supply. National renewable 

energy markets are projected to continue 

to grow strongly in the coming decade 

and beyond. Some places and at least 

two countries, Iceland and Norway, 

generate all their electricity using 

renewable energy already, and many 

other countries have the set a goal to 

reach 100% renewable energy in the 

future. At least 47 nations around the 

world already have over 50 percent of 

electricity from renewable 

resources. Renewable energy resources 

exist over wide geographical areas, in 

contrast to fossil fuels, which are 

concentrated in a limited number of 

countries. Rapid deployment of 

renewable energy and energy 

efficiency technologies is resulting in 

significant energy security, climate 

change mitigation, and economic 

benefits. In international public opinion 

surveys there is strong support for 

promoting renewable sources such as 

solar power and wind power. 
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INTRODUCTION 

Renewable energy is energy that is 

collected from renewable resources, 

which are naturally replenished on 

a human timescale, such 

as sunlight, wind, rain, tides, waves, 

and geothermal heat [1], [2]. Renewable 

energy often provides energy in four 

important areas: electricity 

generation, air and water 

heating/cooling, transportation, 

and rural (off-grid) energy services [3]. 

While many renewable energy projects 

are large-scale, renewable technologies 

are also suited to rural and remote areas 

and developing countries, where energy 

is often crucial in human development 

[4], [6]. As most of renewable energy 

technologies provide electricity, 

renewable energy deployment is often 

applied in conjunction with 

further electrification, which has several 

benefits: electricity can be converted to 

heat (where necessary generating higher 

temperatures than fossil fuels), can be 

converted into mechanical energy with 

high efficiency, and is clean at the point 

of consumption [7]. In addition, 

electrification with renewable energy is 

more efficient and therefore leads to 

significant reductions in primary energy 

requirements [8].  

This topic relates to the health of the 

environment, which is connected to 

almost everything on the planet [9]. The 

amount of energy human’s use is 

available through renewable sources, 

but we need to develop the systems in 

order to remain economically feasible in 

the eyes of businesses and corporations. 

This problem affects everyone around 

the world, and will for generations to 

come [10]. Decreasing our dependency 
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on fossil fuels needs to happen sooner 

than later if we want a clean 

environment for our children to live in. 

Humans and the use of fossil fuels 

threaten every ecosystem in the world, 

and we have the responsibility to 

protect the biodiversity of earth. 

Converting to clean, renewable energy 

can solve many of our world’s problems, 

by creating jobs, and conserving our 

planets health. Protecting the 

environment is something that needs to 

be more highly focused on today, in 

order to prevent dramatic changes 

tomorrow [8]. I am very interested in the 

preservation of the environment, 

without harming the progress of human 

civilization, and I feel that renewable 

energy does just that.  

Based on REN21's 2017 report, 

renewables contributed 19.3% to 

humans' global energy consumption and 

24.5% to their generation of electricity 

in 2015 and 2016, respectively. This 

energy consumption is divided as 8.9% 

coming from traditional biomass, 4.2% 

as heat energy (modern biomass, 

geothermal and solar heat), 3.9% from 

hydroelectricity and the remaining 2.2% 

is electricity from wind, solar, 

geothermal, and other forms of biomass. 

Worldwide investments in renewable 

technologies amounted to more than 

US$286 billion in 2015 [5]. In 2017, 

worldwide investments in renewable 

energy amounted to US$279.8 billion, 

with China accounting for US$126.6 

billion or 45% of the global investments, 

the United States for US$40.5 billion, 

and Europe for US$40.9 billion 

[6]. Globally, there are an estimated 7.7 

million jobs associated with the 

renewable energy industries, with solar 

photovoltaics being the largest 

renewable employer [7]. Renewable 

energy systems are rapidly becoming 

more efficient and cheaper and their 

share of total energy consumption is 

increasing [8].  As of 2019 worldwide, 

more than two-thirds of all new 

electricity capacity installed was 

renewable [9]. Growth in consumption 

of coal and oil could end by 2020 due to 

increased uptake of renewables and 

natural gas. In any discussion about 

climate change, renewable energy 

usually tops the list of changes the 

world can implement to stave off the 

worst effects of rising temperatures. 

That's because renewable energy 

sources such as solar and wind don't 

emit carbon dioxide and other 

greenhouse gases that contribute to 

global warming [8]. 

Clean energy has far more to 

recommend it than just being "green." 

The growing sector creates jobs, makes 

electric grids more resilient, expands 

energy access in developing countries, 

and helps lower energy bills. All of 

those factors have contributed to a 

renewable energy renaissance in recent 

years, with wind and solar setting new 

records for electricity generation [6]. 

For the past 150 years or so, humans 

have relied heavily on coal, oil, and 

other fossil fuels to power everything 

from light bulbs to cars to factories. 

Fossil fuels are embedded in nearly 

everything we do, and as a result, the 

greenhouse gases released from the 

burning of those fuels have reached 

historically high levels [5]. 

As greenhouse gases trap heat in the 

atmosphere that would otherwise escape 

into space, average temperatures on the 

surface are rising. Global warming is one 

symptom of climate change, the term 

scientists now prefer to describe the 

complex shifts affecting our planet’s 

weather and climate systems. Climate 

change encompasses not only rising 

average temperatures but also extreme 

weather events, shifting wildlife 

populations and habitats, rising seas, 

and a range of other impacts [4]. 

However, things are beginning to shift. 

After several years of being pegged as 

'too expensive', the modern renewable 

energy industry is now being viewed as 

a cost-effective, more sustainable 

competitor to conventional forms of 

fuel and power generation. Data 

released by the International Renewable 

Energy Agency IRENA in early 2015 show 

that most forms of renewable energy 

have now achieved price parity with coal 

and some are even cheaper. ―Any 

remaining perceptions that renewable 

power generation technologies are 

expensive or uncompetitive are at best 

outdated, and at worst a dangerous 

fallacy [5]. 
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TYPES OF RENEWABLE ENERGY 

Solar 

In basic terms, solar power is created by 

converting sunlight into electricity. The 

most common-ways this occurs is via 

the installation and use of photovoltaic 

panels in areas that catch a lot of rays or 

via concentrated solar power systems.  

One of the biggest benefits of solar 

energy is the in-exhaustive, ready 

availability of the source – the amount 

of sunlight the earth receives per year 

makes the sun the most abundant 

source of energy worldwide, trumping 

coal and other fossil fuels [1]. 

Wind 

Wind power has been around in one 

form or another for centuries – think 

conventional sail boats and agricultural 

windmills that pump water. These days, 

the power of the wind is being 

harnessed to generate electricity, using 

massive, tri-bladed, horizontal-axis 

turbines that stand on towers as tall as a 

20 storey building. The turbines – 

usually clustered together in so-called 

wind farms – are planted in areas with 

high winds and must face into the wind. 

These modern-day windmills convert 

kinetic energy into electricity: wind 

moves the turbine, which triggers and 

turns a shaft that's connected to a 

generator that produces electricity. 

Wind power is the fastest growing 

source of electricity in the world [2]. 

Hydroelectric Power 

Hydroelectric power (sometimes known 

as hydro power) leverages the power of 

moving water, regardless of if the water 

is falling downwards, like a waterfall, or 

flowing like a stream. To make use of 

this power, large turbines are fitted with 

electrical generators. Water passing 

through the turbines causes them to 

spin, which sets of the generators that 

then convert the kinetic energy into 

electricity. The power of moving water 

(and therefore the amount of electricity 

derived from it) is influenced by both 

the volume and the height difference 

between the source and the water's 

outflow and ''energy is derived to make 

power by the force of water moving 

from a higher elevation to a lower 

elevation through a large tube otherwise 

known...as a penstock.'' (Source: 

Electricity Forum)[4]. 

Norway has made great strides in 

adopting hydro power, with 

approximately 99 percent of the 

country's energy needs met via this type 

of electricity. Hydro power does have 

some drawbacks namely, the building of 

dams to accommodate turbines can have 

a negative impact on local flora and 

fauna [3]. 

Geothermal Energy 

According to the Union of Concerned 

Scientists, ''Below Earth's crust, there is 

a layer of hot and molten rock, called 

magma. Heat is continually produced in 

this layer, mostly from the decay of 

naturally radioactive materials such as 

uranium and potassium. The amount of 

heat within 10,000 meters (about 33,000 

feet) of Earth's surface contains 50,000 

times more energy than all the oil and 

natural gas resources in the world....as 

of 2013 more than 11,700 megawatts 

(MW) of large, utility-scale geothermal 

capacity was in operation globally, with 

another 11,700 MW in planned capacity 

additions on the way. These geothermal 

facilities produced approximately 68 

billion kilowatt-hours of electricity, 

enough to meet the annual needs of 

more than 6 million typical U.S. 

households. Geothermal plants account 

for more than 25 percent of the 

electricity produced in both Iceland and 

El Salvador [6]. 

Biomass 

Derived from organic materials (such as 

plant and animal materials), biomass 

releases energy (as heat) when it is 

burned. Among the general sources for 

producing biomass power are: wood and 

forest residues (like bark and sawdust 

left over from the paper-making 

process); non-toxic waste (like 

biodegradable garbage); some crop 

residues; and manure. These can be 

burned in biomass power plants to 

produce steam which then triggers a 

turbine that produces electricity [8]. 

On the downside, the process of burning 

biomass does release carbon into the 

atmosphere, meaning that the emissions 

resulting from biomass must be weighed 

against the number of emissions that 

would result from any of power source 

biomass was looking to replace [9]. 
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BENEFITS 

Less global warming 

Human activity is overloading our 

atmosphere with carbon dioxide and 

other global warming emissions. These 

gases act like a blanket, trapping heat. 

The result is a web of significant and 

harmful impacts, from stronger, more 

frequent storms, to drought, sea level 

rise, and extinction. In contrast, most 

renewable energy sources produce little 

to no global warming emissions. Even 

when including ―life cycle‖ emissions of 

clean energy (ie, the emissions from 

each stage of a technology’s life—

manufacturing, installation, operation, 

decommissioning), the global warming 

emissions associated with renewable 

energy are minimal. Increasing the 

supply of renewable energy would allow 

us to replace carbon-intensive energy 

sources and significantly reduce world 

global warming emissions. In the world, 

greater percent of global warming 

emissions come from our electricity 

sector. Most of those emissions come 

from fossil fuels like coal and natural 

gas [2].  

Improved public health 

The air and water pollution emitted by 

coal and natural gas plants is linked 

with breathing problems, neurological 

damage, heart attacks, cancer, 

premature death, and a host of other 

serious problems. The pollution affects 

everyone: one Harvard University study 

estimated the life cycle costs and public 

health effects of coal to be an estimated 

$74.6 billion every year. That’s 

equivalent to 4.36 cents per kilowatt-

hour of electricity produced—about one-

third of the average electricity rate for a 

typical US home [6]. 

Most of these negative health impacts 

come from air and water pollution that 

clean energy technologies simply don’t 

produce. Wind, solar, and hydroelectric 

systems generate electricity with no 

associated air pollution emissions [3].  

In addition, wind and solar energy 

require essentially no water to operate 

and thus do not pollute water resources 

or strain supplies by competing with 

agriculture, drinking water, or other 

important water needs. In contrast, 

fossil fuels can have a significant impact 

on water resources: both coal mining 

and natural gas drilling can pollute 

sources of drinking water, and all 

thermal power plants, including those 

powered by coal, gas, and oil, withdraw 

and consume water for cooling [2].  

Inexhaustible energy 

Strong winds, sunny skies, abundant 

plant matter, heat from the earth, and 

fast-moving water can each provide a 

vast and constantly replenished supply 

of energy. A relatively small fraction of 

US electricity currently comes from 

these sources, but that could change: 

studies have repeatedly shown that 

renewable energy can provide a 

significant share of future electricity 

needs, even after accounting for 

potential constraints [9]. 

In fact, a major government-sponsored 

study found that clean energy could 

contribute somewhere between three 

and 80 times its 2013 levels, depending 

on assumptions [8]. And the previously 

mentioned NREL study found that 

renewable energy could comfortably 

provide up to 80 percent of world 

electricity by 2050. 

Jobs and other economic benefits 

Compared with fossil fuel technologies, 

which are typically mechanized and 

capital intensive, the renewable energy 

industry is more labor intensive. Solar 

panels need humans to install them; 

wind farms need technicians for 

maintenance [6]. 

This means that, on average, more jobs 

are created for each unit of electricity 

generated from renewable sources than 

from fossil fuels. Renewable energy 

already supports thousands of jobs in 

the world. In 2016, the wind energy 

industry directly employed over 

300,000 full-time-equivalent employees 

in a variety of capacities, including 

manufacturing, project development, 

construction and turbine installation, 

operations and maintenance, 

transportation and logistics, and 

financial, legal, and consulting services 

[10]. More than 1500 factories in the 

world manufacture parts for wind 

turbines, and wind power project 

installations [7]. 

Stable energy prices 

Renewable energy is providing 

affordable electricity across the world 

right now, and can help stabilize energy 

prices in the future [2]. 
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Although renewable facilities require 

upfront investments to build, they can 

then operate at very low cost (for most 

clean energy technologies, the ―fuel‖ is 

free). As a result, renewable energy 

prices can be very stable over time. 

Moreover, the costs of renewable energy 

technologies have declined steadily, and 

are projected to drop even more. For 

example, the average price to install 

solar dropped more than 70 percent 

between 2010 and 2017 [2]. The cost of 

generating electricity from wind 

dropped 66 percent between 2009 and 

2016 [1]. Costs will likely decline even 

further as markets mature and 

companies increasingly take advantage 

of economies of scale. 

In contrast, fossil fuel prices can vary 

dramatically and are prone to 

substantial price swings. For example, 

there was a rapid increase in world coal 

prices due to rising global demand 

before 2008, then a rapid fall after 2008 

when global demands declined [3]. 

Likewise, natural gas prices have 

fluctuated greatly since 2000 [5]. 

CONCLUSION 

Rising energy prices, increased import 

dependence and rising greenhouse-gas 

emissions are environmentally, 

economically and socially 

unsustainable. Achieving a more secure, 

low-carbon energy system calls for 

radical action by governments at 

national and local levels, and through 

participation in coordinated 

international mechanisms. Greater 

reliance on renewable energy sources 

offers enormous economic, social, and 

environmental benefits. As seen in many 

countries, developing and implementing 

alternative energy resources can provide 

a lot of jobs. With centralised power, be 

it through coal, hydro or nuclear power, 

electrifying cities is the priority and 

rural villages, often at the tail end of the 

power grid, are literally left in the dark. 

Locally installed power plants for wind 

power, solar energy or biomass are 

decentralised sources of energy and 

thereby empower people at a grassroots 

level. It creates independence of power 

companies and low-cost options to bring 

energy to rural areas. 
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