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ABSTRACT-The world is fast becoming a global village due to the increasing daily requirement of energy by
all population across the world while the earth in its form cannot change. The need for energy and its related
services to satisfy human social and economic development, welfare and health is increasing. Returning to
renewables to help mitigate climate change is an excellent approach which needs to be sustainable in order to
meet energy demand of future generations. The study reviewed the opportunities associated with renewable
energy sources which includes: Energy Security, Energy Access, Social and Economic development, Climate
Change Mitigation, and reduction of environmental and health impacts. Despite these opportunities, there are
challenges that hinder the sustainability of renewable energy sources towards climate change mitigation. These
challenges include Market failures, lack of information, access to raw materials for future renewable resource
deployment, and our daily carbon footprint. The study suggested some measures and policy recommendations
which when considered would help achieve the goal of renewable energy thus to reduce emissions, mitigate
climate change and provide a clean environment as well as clean energy for all and future generations.

I. INTRODUCTION

The world is fast becoming a global
village due to the increasing daily requirement of
energy by all population across the world while the
earth in its form cannot change. The need for
energy and its related services to satisfy human
social and economic development, welfare and
health is increasing. All societies call for the
services of energy to meet basic human needs such
as: health, lighting, cooking, space comfort,
mobility and communication and serve as
generative processes [1]. Securing energy supply
and curbing energy contribution to climate change
are the two-over-riding challenges of energy sector
on the road to a sustainable future [2].

Historically, the first recorded commercial
mining of coal occurred in 1,750, near Richmond,
Virginia. Momentarily, coal became the most
preferred fuel for steam engines due to its more
energy carrying capacity than corresponding
quantities of biomass-based fuels (firewood and
charcoal). It is noteworthy that coal was
comparatively cheaper and a much cleaner fuel as
well in the past centuries [4]. The dominance of
fossil fuel-based power generation (Coal, Oil and
Gas) and an exponential increase in population for
the past decades have led to a growing demand for
energy resulting in global challenges associated
with a rapid growth in carbon dioxide (COy)
emissions A significant climate change has become
one of the greatest challenges of the twenty-first
century. Its grave impacts may still be avoided if
efforts are made to transform current energy

systems. Renewable energy sources hold the key
potential to displace greenhouse gas emissions
from fossil fuel-based power generating and
thereby mitigating climate change [5]

Il. RENEWABLE ENERGY SOURCES
AND SUSTAINABILITY

Renewable energy sources replenish
themselves naturally without being depleted in the
earth; they include bioenergy, hydropower,
geothermal energy, solar energy, wind energy and
ocean (tide and wave) energy.

In spite of the outstanding advantages of
renewable energy sources, certain shortcoming
exists such as: the discontinuity of generation due
to seasonal variations as most renewable energy
resources are climate-dependent, that is why its
exploitation requires complex design, planning and
control optimization methods. Fortunately, the
continuous technological advances in computer
hardware and software are permitting scientific
researchers to handle these optimization difficulties
using computational resources applicable to the
renewable and sustainable energy field .

I1l. RENEWABLE ENERGY AND
CLIMATE CHANGE

Presently, the term “climate change” is of
great interest to the world at large, scientific as well
as political discussions. Climate has been changing
since the beginning of creation, but what is
alarming is the speed of change in recent years and
it may be one of the threats facing the earth.
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For more than a decade, the objective of
keeping global warming below 2 °C has been a key
focus of international climate debate. Since 1850,
the global use of fossil fuels has increased to
dominate energy supply, leading to a rapid growth
in carbon dioxide emissions. Renewable
technologies are considered as clean sources of
energy and optimal use of these resources
decreases environmental impacts, produces
minimum secondary waste and are sustainable
based on the current and future economic and
social needs. Renewable energy technologies
provide an exceptional opportunity for mitigation
of greenhouse gas emission and reducing global
warming through substituting conventional energy
sources [6].

IV. RENEWABLE ENERGY SOURCES
AND TECHNOLOGY

Renewable energy sources are energy
sources from natural and persistent flow of energy
happening in our immediate environment. They
include: bioenergy, direct solar energy, geothermal
energy, hydropower, wind and ocean energy (tide
and wave).

Hydropower

Hydropower is an essential energy source
harnessed from water moving from higher to lower
elevation levels, primarily to turn turbines and
generate electricity. Hydropower projects include
Dam project with reservoirs, run-of-river and in-
stream projects and cover a range in project scale.
Hydropower technologies are technically mature
and its projects exploit a resource that vary
temporarily. The operation of hydropower
reservoirs often reflects their multiple uses, for
example flood and drought control The primary
energy is provided by gravity and the height the
water falls down on to the turbine. The potential
energy of the stored water is the mass of the water,
the gravity factor (g=9.81ms?) and the head
defined as the difference between the dam level and
the tail water level. Hydropower discharges
practically no particulate pollution, can upgrade
quickly, and it is capable of storing energy for
many hours .

Bioenergy

Bioenergy is a renewable energy source
derived from biological sources. Bioenergy is an
important source of energy, which can be used for
transport using biodiesel, electricity generation,
cooking and heating. Electricity from bioenergy
attracts a large range of different sources, including
forest by-products such as wood residues;
agricultural residues such as sugar cane waste; and
animal husbandry residue such as cow dung. One

advantage of biomass energy-based electricity is
that fuel is often a by-product, residue or waste
product from the above sources. Significantly, it
does not create a competition between land for food
and land for fuel.
Direct solar energy

The word “direct” solar energy refers to
the energy base for those renewable energy source
technologies that draw on the Sun’s energy
directly. Some renewable technologies, such as
wind and ocean thermal, use solar energy after it
has been absorbed on the earth and converted to the
other forms. Solar energy technology is obtained
from solar irradiance to generate electricity using
photovoltaic (PV) and concentrating solar power
(CSP), to produce thermal energy, to meet direct
lighting needs and, potentially, to produce fuels
that might be used for transport and other purposes

[71.

Geothermal energy

Geothermal energy is obtained naturally
from the earth’s interior as heat energy source. The
origin of the heat is linked with the internal
structure of the planet and the physical processes
occurring there. Although heat is present in the
earth’s crust in huge quantities, not to mention the
deepest parts, it is unevenly distributed, rarely
concentrated, and often at depths too great to be
exploited mechanically.

Wind energy

The emergence of wind as an important
source of the World’s energy has taken a
commanding lead among renewable sources. Wind
exists everywhere in the world, in some places with
considerable energy density. Wind energy
harnesses kinetic energy from moving air. The
primary application of the importance to climate
change mitigation is to produce electricity from
large turbines located onshore . Wind turbines
convert the energy of wind into electricity.

Ocean energy (tide and wave)

Surface waves are created when wind
passes over water (Ocean). The faster the wind
speed, the longer the wind is sustained, the greater
distance the wind travels, the greater the wave
height, and the greater the wave energy produced
.The ocean stores enough energy to meet the total
worldwide demand for power many times over in
the form of waves, tide, currents and heat.

V. CONCLUSION
Energy is a requirement in our everyday
life as a way of improving human development
leading to economic growth and productivity. The
return-to-renewables will help mitigate climate
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change is an excellent way but needs to be
sustainable in order to ensure a sustainable future
for generations to meet their energy needs.
Knowledge regarding the interrelations between
sustainable development and renewable energy in
particular is still limited. The aim of the paper was
to ascertain if renewable energy sources were
sustainable and how a shift from fossil fuel-based
energy sources to renewable energy sources would
help reduce climate change and its impact. A
qualitative research was employed by reviewing
papers in the scope of the study. Even though, the
complete lifecycle of renewable energy sources
have no net emissions which will help limit future
global greenhouse gas emissions. Nevertheless, the
cost, price, political environment and market
conditions have become barriers preventing
developing, least developed and developed
countries to fully utilize its potentials. In this way,
a creation of global opportunity through
international cooperation that supports least
developed and developing countries towards the
accessibility of renewable energy, energy
efficiency, clean energy technology and research
and energy infrastructure investment will reduce
the cost of renewable energy, eliminate barriers to
energy efficiency (high discount rate) and promote
new potentials towards climate change mitigation.
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