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ABSTRACT: A renewable resource (also known as a flow resource) is a natural resource which will replenish to replace
the portion depleted by usage and consumption, either through natural reproduction or other recurring processes in a finite
amount of time in a human time scale. When the recovery rate of resources is unlikely to ever exceed a human time scale,
these are called perpetual resources.!! Renewable resources are a part of Earth's natural environment and the largest
components of its ecosphere. A positive life-cycle assessment is a key indicator of a resource's sustainability.Definitions of
renewable resources may also include agricultural production, as in agricultural productsand to an extent water
resources.? In 1962, Paul Alfred Weiss defined renewable resources as: "The total range of living organisms providing
man with life, fibres, etc...".®! Another type of renewable resources is renewable energy resources. Common sources of
renewable energy include solar, geothermal and wind power, which are all categorized as renewable resources. Fresh water
is an example of renewable resources.
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I.INTRODUCTION

Water can be considered a renewable material when carefully controlled usage and temperature, treatment, and release are
followed. If not, it would become a non-renewable resource at that location. For example, as groundwater is usually
removed from an aquifer at a rate much greater than its very slow natural recharge, it is a considered non-renewable
resource. Removal of water from the pore spaces in aquifers may cause permanent compaction (subsidence) that cannot be
renewed. 97.5% of the water on the Earth is salt water, and 3% is fresh water; slightly over two thirds of this is frozen
in glaciers and polar ice caps.’ The remaining unfrozen freshwater is found mainly as groundwater, with only a small
fraction (0.008%) present above ground or in the air.®

Water pollution is one of the main concerns regarding water resources. It is estimated that 22% of worldwide water is used
in industry.® Major industrial users include hydroelectric dams, thermoelectric power plants (which use water for
cooling), ore and oil refineries (which use water in chemical processes) and manufacturing plants (which use water as a
solvent),it is also used for dumping garbage.Desalination of seawater is considered a renewable source of water, although
reducing its dependence on fossil fuel energy is needed for it to be fully renewable.[”!

Food is any substance consumed to provide nutritional support for the body.®®! Most food has its origin in renewable
resources. Food is obtained directly from plants and animals.Hunting may not be the first source of meat in the modernised
world, but it is still an important and essential source for many rural and remote groups. It is also the sole source of feeding
for wild carnivores.’! The phrase sustainable agriculture was coined by Australian agricultural scientist Gordon
McClymont.2” It has been defined as "an integrated system of plant and animal production practices having a site-specific
application that will last over the long term". Expansion of agricultural land reduces biodiversity and contributes
to deforestation. The Food and Agriculture Organization of the United Nations estimates that in coming decades, cropland
will continue to be lost to industrial and urban development, along with reclamation of wetlands, and conversion of forest
to cultivation, resulting in the loss of biodiversity and increased soil erosion.*? Although air and sunlight are available
everywhere on Earth, crops also depend on soil nutrients and the availability of water. Monoculture is a method of growing
only one crop at a time in a given field, which can damage land and cause it to become either unusable or suffer from
reduced yields. Monoculture can also cause the build-up of pathogens and pests that target one specific species. The Great
Irish Famine (1845-1849) is a well-known example of the dangers of monoculture.

Crop rotation and long-term crop rotations confer the replenishment of nitrogen through the use of green manure in
sequence with cereals and other crops, and can improve soil structure and fertility by alternating deep-rooted and shallow-
rooted plants. Other methods to combat lost soil nutrients are returning to natural cycles that annually flood cultivated lands
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(returning lost nutrients indefinitely) such as the Flooding of the Nile, the long-term use of biochar, and use of crop and
livestock landraces that are adapted to less than ideal conditions such as pests, drought, or lack of nutrients.

Agricultural practices are one of the single greatest contributor to the global increase in soil erosion rates.*®! It is estimated
that "more than a thousand million tonnes of southern Africa's soil are eroded every year. Experts predict that crop yields
will be halved within thirty to fifty years if erosion continues at present rates."™! The Dust Bowl phenomenon in the 1930s
was caused by severe drought combined with farming methods that did not include crop rotation, fallow fields, cover crops,
soil terracing and wind-breaking trees to prevent wind erosion.™*!

The tillage of agricultural lands is one of the primary contributing factors to erosion, due to mechanised agricultural
equipment that allows for deep plowing, which severely increases the amount of soil that is available for transport by water

- [16][17] - - - - -
erosion. The phenomenon called peak soil describes how large-scale factory farming techniques are affecting
humanity's ability to grow food in the future.*® Without efforts to improve soil management practices, the availability
of arable soil may become increasingly problematic

Methods to combat erosion include no-till farming, using a keyline design, growing wind breaks to hold the soil, and
widespread use of compost. Fertilizers and pesticides can also have an effect of soil erosion,”™ which can contribute to soil
salinity and prevent other species from growing. Phosphate is a primary component in the chemical fertiliser applied most
commonly in modern agricultural production. However, scientists estimate that rock phosphate reserves will be depleted in
50100 years and that Peak Phosphate will occur in about 2030.1Y

Industrial processing and logistics also have an effect on agriculture’s sustainability. The way and locations crops
are sold requires energy for transportation, as well as the energy cost for materials, labour, and transport. Food sold at a
local location, such a farmers' market, have reduced energy overheads.

Air is a renewable resource. All living organisms need oxygen, nitrogen (directly or indirectly), carbon (directly or
indirectly) and many other gases in small quantities for their survival. An important renewable resource is wood provided
by means of forestry, which has been used for construction, housing and firewood since ancient times. PAZ3l4 pants
provide the main sources for renewable resources, the main distinction is between energy crops and non-food crops. A large
variety of lubricants, industrially used vegetable oils, textiles and fibre made e.g. of cotton, copra or hemp, paper derived
from wood, rags or grasses, bioplastic are based on plant renewable resources. A large variety of chemical based products
like latex, ethanol, resin, sugar and starch can be provided with plant renewables. Animal based renewables
include fur, leather, technical fat and lubricants and further derived products, as e.g. animal glue, tendons, casings or in
historical times ambra and baleen provided by whaling.

With regard to pharmacy ingredients and legal and illegal drugs, plants are important sources, however e.g. venom of
snakes, frogs and insects has been a valuable renewable source of pharmacological ingredients. Before GMO production set
in, insulin and important hormones were based on animal sources. Feathers, an important byproduct of poultry farming for
food, is still being used as filler and as base for keratinin general. Same applies for the chitin produced in
farming Crustaceans which may be used as base of chitosan. The most important part of the human body used for non-
medical purposes is human hair as for artificial hair integrations, which is being traded worldwide.

I1.DISCUSSION

Biorenewable chemicals are chemicals created by biological organisms that provide feedstocks for the chemical
industry.®® Biorenewable chemicals can provide solar-energy-powered substitutes for the petroleum-based carbon
feedstocks that currently supply the chemical industry. The tremendous diversity of enzymes in biological organisms, and
the potential for synthetic biology to alter these enzymes to create yet new chemical functionalities, can drive the chemical
industry. A major platform for creation of new chemicals is the polyketide biosynthetic pathway, which generates
chemicals containing repeated alkyl chain units with potential for a wide variety of functional groups at the different carbon
atoms. 178 polyyrethane research is ongoing that specifically uses renewable resources.B? Bioplastics are a form
of plastics derived from renewable biomass sources, such as vegetable fats  and oils, lignin, corn
starch, pea starch®! or microbiota.*” The most common form of bioplastic is thermoplastic starch. Other forms
include Cellulose bioplastics, biopolyester, Polylactic acid, and bio-derived polyethylene.

The production and use of bioplastics is generally regarded as a more sustainable activity when compared to plastic
production from petroleum (petroplastic); however, manufacturing of bioplastic materials is often still reliant upon
petroleum as an energy and materials source. Because of the fragmentation in the market and ambiguous definitions it is
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difficult to describe the total market size for bioplastics, but the global production capacity is estimated at 327,000
tonnes.”? In contrast, global consumption of all flexible packaging is estimated at 12.3 million tonnes. !

Bioasphalt is an asphalt alternative made from non-petroleum based renewable resources. Manufacturing sources of
bioasphalt include sugar, molasses and rice, corn and potato starches, and vegetable oil based waste. Asphalt made with
vegetable oil based binders was patented by Colas SA in France in 2004.1I*! Renewable energy refers to the provision of
energy via renewable resources which are naturally replenished as fast as they are being used. Examples
are sunlight, wind, biomass, rain, tides, waves and geothermal heat.*®! Renewable energy may replace conventional fuels in
four distinct markets, namely electricity generation, hot water/space heating, motor fuels, and rural (off-grid) energy
services.””? Manufacturing of renewable energy devices uses non-renewable resources such as mined metals and land
surface. Biomass is referring to biological material from living, or recently living organisms, most often referring to plants
or plant-derived materials.

Sustainable harvesting and use of renewable resources (i.e., maintaining a positive renewal rate) can reduce air
pollution, soil contamination, habitat destruction and land degradation.*®! Biomass energy is derived from six distinct
energy sources: garbage, wood, plants, waste, landfill gases, and alcohol fuels. Historically, humans have harnessed
biomass-derived energy since the advent of burning wood to make fire, and wood remains the largest biomass energy
source today. 1%

However, low tech use of biomass, which still amounts for more than 10% of world energy needs may induce indoor air
pollution in developing nations® and results in between 1.5 million and 2 million deaths in 2000.5°%

The biomass used for electricity generation varies by region.®® Forest by-products, such as wood residues, are common in
the United  States.® Agricultural waste is common in Mauritius (sugar cane residue) and Southeast Asia (rice
husks).*® Animal husbandry residues, such as poultry litter, are common in the UK.*®! The biomass power generating
industry in the United States, which consists of approximately 11,000 MW of summer operating capacity actively
supplying power to the grid, produces about 1.4 percent of the U.S. electricity supply.®

A biofuel is a type of fuel whose energy is derived from biological carbon fixation. Biofuels include fuels derived
from biomass conversion, as well as solid biomass, liquid fuels and various biogases.?®

Bioethanol is an alcohol made by fermentation, mostly from carbohydrates produced in sugar or starch crops such
as corn, sugarcane or switchgrass.

Biodiesel is made from vegetable oils and animal fats. Biodiesel is produced from oils or fats using transesterification and
is the most common biofuel in Europe.

Biogas is methane produced by the process of anaerobic digestion of organic material by anaerobes.,® etc. is also a

renewable source of energy. Biogas typically refers to a mixture of gases produced by the breakdown of organic matter in
the absence of oxygen. Biogas is produced by anaerobic digestion with anaerobic bacteria or fermentation of biodegradable
materials such as manure, sewage, municipal waste, green waste, plant material, and crops.®” It is primarily methane (CH,)
and carbon dioxide (CO,) and may have small amounts of hydrogen sulphide (H,S), moisture and siloxanes. Natural fibres
are a class of hair-like materials that are continuous filaments or are in discrete elongated pieces, similar to pieces of thread.
They can be used as a component of composite materials. They can also be matted into sheets to make products such
as paper or felt. Fibres are of two types: natural fibre which consists of animal and plant fibres, and man made fibre which
consists of synthetic fibres and regenerated fibres.

I1.RESULTS

Renewable resources are endangered by non-regulated industrial deveIoPments and growth.®® They must be carefully
managed to avoid exceeding the natural world's capacity to replenish them.™ A life cycle assessment provides a systematic
means of evaluating renewability. This is a matter of sustainability in the natural environment.[®! National Geographic has
described ocean over fishing as "simply the taking of wildlife from the sea at rates too high for fished species to replace
themselves."[*")

Tuna meat is driving overfishing as to endanger some species like the bluefin tuna. The European Community and other
organisations are trying to regulate fishery as to protect species and to prevent their extinctions.®™ The United Nations
Convention on the Law of the Sea treaty deals with aspects of overfishing in articles 61, 62, and 65.**!
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Examples of overfishing exist in areas such as the North Sea of Europe, the Grand Banks of North America and the East
China Sea of Asia.’"

The decline of penguin population is caused in part by overfishing, caused by human competition over the same renewable
[65]
resources

Besides their role as a resource for fuel and building material, trees protect the environment by absorbing carbon dioxide
and by creating oxygen.® The destruction of rain forests is one of the critical causes of climate change. Deforestation
causes carbon dioxide to linger in the atmosphere. As carbon dioxide accrues, it produces a layer in the atmosphere that
traps radiation from the sun. The radiation converts to heat which causes global warming, which is better known as
the greenhouse effect.”!

Deforestation also affects the water cycle. It reduces the content of water in the soil and groundwater as well as atmospheric
moisture.’®® Deforestation reduces soil cohesion, so that erosion, flooding and landslides ensue.®

Rain forests house many species and organisms providing people with food and other commodities. In this way biofuels
may well be unsustainable if their production contributes to deforestation.!™

Some renewable resources, species and organisms are facing a very high risk of extinction caused by growing human
population and over-consumption. It has been estimated that over 40% of all living species on Earth are at risk of going
extinct."? Many nations have laws to protect hunted species and to restrict the practice of hunting. Other conservation
methods include restricting land development or creating preserves. The IJUCN Red List of Threatened Species is the best-
known worldwide conservation status listing and ranking system.[®! Internationally, 199 countries have signed an accord
agreeing to create Biodiversity Action Plans to protect endangered and other threatened species.

Implications
Solar Energy

Solar energy is the most abundant of all energy resources and can even be harnessed in cloudy weather. The rate at which solar
energy is intercepted by the Earth is about 10,000 times greater than the rate at which humankind consumes energy.

Solar technologies can deliver heat, cooling, natural lighting, electricity, and fuels for a host of applications. Solar technologies
convert sunlight into electrical energy either through photovoltaic panels or through mirrors that concentrate solar radiation.®’

Although not all countries are equally endowed with solar energy, a significant contribution to the energy mix from direct solar
energy is possible for every country.

The cost of manufacturing solar panels has plummeted dramatically in the last decade, making them not only affordable but often
the cheapest form of electricity. Solar panels have a lifespan of roughly 30 years, and come in variety of shades depending on the
type of material used in manufacturing.

Wind Energy

Wind energy harnesses the kinetic energy of moving air by using large wind turbines located on land (onshore) or in sea- or
freshwater (offshore). Wind energy has been used for millennia, but onshore and offshore wind energy technologies have evolved
over the last few years to maximize the electricity produced - with taller turbines and larger rotor diameters.

Though average wind speeds vary considerably by location, the world’s technical potential for wind energy exceeds global
electricity production, and ample potential exists in most regions of the world to enable significant wind energy deployment.

Many parts of the world have strong wind speeds, but the best locations for generating wind power are sometimes remote ones.
Offshore wind power offers tremendous potential.*®
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Geothermal Energy

Geothermal energy utilizes the accessible thermal energy from the Earth’s interior. Heat is extracted from geothermal reservoirs
using wells or other means.

Reservoirs that are naturally sufficiently hot and permeable are called hydrothermal reservoirs, whereas reservoirs that are
sufficiently hot but that are improved with hydraulic stimulation are called enhanced geothermal systems.

Once at the surface, fluids of various temperatures can be used to generate electricity. The technology for electricity generation
from hydrothermal reservoirs is mature and reliable, and has been operating for more than 100 years.”

HYDROPOWER

Hydropower harnesses the energy of water moving from higher to lower elevations. It can be generated from reservoirs and rivers.
Reservoir hydropower plants rely on stored water in a reservoir, while run-of-river hydropower plants harness energy from the
available flow of the river.

Hydropower reservoirs often have multiple uses - providing drinking water, water for irrigation, flood and drought control,
navigation services, as well as energy supply.

Hydropower currently is the largest source of renewable energy in the electricity sector. It relies on generally stable rainfall
patterns, and can be negatively impacted by climate-induced droughts or changes to ecosystems which impact rainfall patterns.

The infrastructure needed to create hydropower can also impact on ecosystems in adverse ways. For this reason, many consider
small-scale hydro a more environmentally-friendly option, and especially suitable for communities in remote locations.™

Ocean Energy

Ocean energy derives from technologies that use the kinetic and thermal energy of seawater - waves or currents for instance - to
produce electricity or heat.

Ocean energy systems are still at an early stage of development, with a number of prototype wave and tidal current devices being
explored. The theoretical potential for ocean energy easily exceeds present human energy requirements.

Bioenergy

Bioenergy is produced from a variety of organic materials, called biomass, such as wood, charcoal, dung and other manures for
heat and power production, and agricultural crops for liquid biofuels. Most biomass is used in rural areas for cooking, lighting and
space heating, generally by poorer populations in developing countries.”

Modern biomass systems include dedicated crops or trees, residues from agriculture and forestry, and various organic waste
streams.

Energy created by burning biomass creates greenhouse gas emissions, but at lower levels than burning fossil fuels like coal, oil or
gas. However, bioenergy should only be used in limited applications, given potential negative environmental impacts related to
large-scale increases in forest and bioenergy plantations, and resulting deforestation and land-use change.”

IJARASEM © 2017 | An ISO 9001:2008 Certified Journal | 525


http://www.ijarasem.com/
https://www.ipcc.ch/site/assets/uploads/2018/03/Chapter-4-Geothermal-Energy-1.pdf
https://www.ipcc.ch/site/assets/uploads/2018/03/Chapter-5-Hydropower-1.pdf
https://www.irena.org/hydropower
https://www.ipcc.ch/site/assets/uploads/2018/03/Chapter-6-Ocean-Energy-1.pdf
https://www.ipcc.ch/site/assets/uploads/2018/03/Chapter-2-Bioenergy-1.pdf

International Journal of Advanced Research in Arts, Science, Engineering & Management (IJARASEM)

| ISSN: 2395-7852 | www.ijarasem.com | Peer Reviewed & Referred Journal |

| Volume 4, Issue 2, March 2017 |

IV.CONCLUSIONS

Homeowners and renters can use clean energy at home by buying green power, installing renewable energy systems to
generate electricity, or by using renewable resources for water and space heating and cooling.Before installing a renewable
energy system, it's important to reduce your energy consumption and improve your home’s energy efficiency.”
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