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BIOLOGICAL SOURCES AS AN INGENIOUS 
RENEWABLES 
 

Abstract 
 

 Due to continuous increase in the 
emission of green house gases, climate 
change, the need is to switch to some 
sustainable alternative sources which not 
only causes substantial reduction in global 
warming but also is cost effective and 
helps in conserving the fossil fuel reserves 
which are near to depletion. The biological 
resources which includes animal and plant 
not only plays significant role in 
maintaining biodiversity but also act as 
source of renewables. Biological sources 
contribute in generation of clean and green 
energy and the various options for 
generating the same have been discussed 
like animal bio-waste in the form of fish 
scales from fish markets act as a potent 
source of green energy, insects can be used 
to generate green energy. The use of the 
renewables should be encouraged for 
sustainable and secure future.  
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I. INTRODUCTION 

       The growing global
increase in the energy demand. 
Renewable sources and Renewable sources. Out of the non
considered as a primary energy sources but at the same time 
fossil fuels results in maximum pollution throughout the world whi
hampers the climate, biodiversity of earth, human health
1) . As per Environmental Protection Agency, U.S, 2021 the fossils fuels burning contributes 
73% of the total green house gas emissions. 
 

Figure1: Harmful 
         

So, the need of the hour is to mitigate this situation and
using renewable sources of energy in best possible ways and finding the sustainable 
alternative sources also. Even in the United Nations list of Sustainable Development Goals, 
2030, the emphasis is on to providing clean energy
the climate change. By adopting the 3 R' s policy 
definitely bringing down the burden on natural resources
but this is not so significantly lowered that the pressure on depleting non renewables, 
increasing pollution can be ease out.

 
Renewable energy as we all know is that energy from the natural resources which is 

replenished constantly like sunlight, wind, water, geothermal and bioenergy (Fig. 2).  
Bioenergy is mainly obtained from biomass to produce biofuels, electricity etc. The bi
is produced from organic matter (plants and animals).
energy are very limited so throughout the world the focus is on to find a suitable, easily 
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growing global population leads to urbanization which 

increase in the energy demand. There are usually two major sources of energy that are Non
Renewable sources and Renewable sources. Out of the non-renewables, 

primary energy sources but at the same time the immoderate use
maximum pollution throughout the world which directly

iversity of earth, human health [1] and this cannot be ignored
As per Environmental Protection Agency, U.S, 2021 the fossils fuels burning contributes 

73% of the total green house gas emissions.  

 
Harmful Effects of Non Renewable Resources

So, the need of the hour is to mitigate this situation and look for some strategies for 
using renewable sources of energy in best possible ways and finding the sustainable 

Even in the United Nations list of Sustainable Development Goals, 
emphasis is on to providing clean energy as well as takes quick action to combat 

By adopting the 3 R' s policy i.e. Reduce, Reuse and Recycle we are 
definitely bringing down the burden on natural resources  and creating sustainable societies 
but this is not so significantly lowered that the pressure on depleting non renewables, 
increasing pollution can be ease out. 

Renewable energy as we all know is that energy from the natural resources which is 
replenished constantly like sunlight, wind, water, geothermal and bioenergy (Fig. 2).  
Bioenergy is mainly obtained from biomass to produce biofuels, electricity etc. The bi
is produced from organic matter (plants and animals). The sources of natural renewable 
energy are very limited so throughout the world the focus is on to find a suitable, easily 
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urbanization which further leads to 
There are usually two major sources of energy that are Non- 

renewables, Fossil fuels are 
the immoderate use of these 

ch directly-indirectly 
and this cannot be ignored (Fig. 

As per Environmental Protection Agency, U.S, 2021 the fossils fuels burning contributes 

 

Effects of Non Renewable Resources 

look for some strategies for 
using renewable sources of energy in best possible ways and finding the sustainable 

Even in the United Nations list of Sustainable Development Goals, 
quick action to combat 

Reduce, Reuse and Recycle we are 
and creating sustainable societies 

but this is not so significantly lowered that the pressure on depleting non renewables, 

Renewable energy as we all know is that energy from the natural resources which is 
replenished constantly like sunlight, wind, water, geothermal and bioenergy (Fig. 2).  
Bioenergy is mainly obtained from biomass to produce biofuels, electricity etc. The biomass 

The sources of natural renewable 
energy are very limited so throughout the world the focus is on to find a suitable, easily 
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available, clean and green source.  Both plants and animals contribute as renewable sources. 
The biomass from plants results in production of biofuels, bioplastics etc. These are easily 
produces, pollution free and are energy efficient but at the same time these green alternatives 
are sometimes not so cost effective. The advantages of these are more as compared to the 
disadvantages. The more the usage of renewables we encourage, more this helps in 
combating the green house gases emission and making the environment apt for survival.  

 
  The renewable energy eases our life by giving us electricity, transportation, heating, 

cooling etc. Renewable energy benefits us in many ways like: 
 

 These energy resources will not run out soon. 
 Enhances the life span as it reduces pollution.  
 Environment friendly. 
 Reduces burden on fossil fuels, coal etc. 
 Reduces the import of fuels etc from other nations. 
 Maintenance cost is very less as compared to the cost of non - renewables. 
 Renewable technologies help in creating more jobs and especially empowering 

people in developing nations. 
 

But we know that everything comes with a cost, so few pitfalls about renewable 
resources are listed below: 
 
 Initial cost is very high 
 The efficiency of renewable technologies is less as compared to traditional methods 

of generating energy. 
 Renewable resources like solar and wind are not available all the time, so this may be 

the unfavorable point and reduces the reliability on these technologies. 
 

But the cons are very less and can be easily manageable as compared to the large number 
of pros. 

 
  Figure 2: Various Renewable Energy Sources 
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II. VARIOUS ALTERNATIVES FOR GREEN ENERGY 

 
 The main emphasis here is to compile the various options by which the biological 
sources specifically animal’s help us to generate renewable energy. The few alternatives are 
summarized as under (Fig.3): 
 

 
Figure 3: Biological Alternative Sources of Green Energy 

 
1. Draught Animals: Earlier draught animals were consider only for ploughing and 

harvesting purposes in the agriculture but due to mechanization in the agriculture the use 
of these animals was reduced. Even today in rural areas of many countries the power of 
draught animals has been used for various purposes like transportation, to pump water 
and so on. Findings from the researchers have proved that the draught animal power 
(DAP) can be used to generate electricity at a very low running cost[2]. Scientists also 
studied that electric generation system powered by animals for home lighting etc[3]. 

 
2. Animal Bio-Waste: Waste material from animals in the form of faecal matter, waste 

from the slaughterhouses, carcasses etc. constitute the   animal bio-   waste. The 
continuous search for the alternative source of renewable energy motivates us to delve 
into every possible option.  

 
 Livestock Waste: Livestock waste is not only used as manure but it is used for the 

production of Biogas with the help of anaerobic digestion method as well as for the 
production of electricity [4]. The production of biogas is the best practical way to 
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basically recycle the waste. Research also showed the potential of biogas to produced 
green electricity [5].  
 

Along with that another benefit of animal bio waste is the production of Bio-
fuels which further helps in reducing the burden on fossil fuels. This can be achieved 
either by the use of some biological agents like anaerobic and photosynthetic 
microorganisms, algae etc or by the use of thermochemical treatment like gasification 
and pyrolysis for the production of liquid or gaseous fuels on the animals waste[6]. 
The use of biofuels helps in reducing the green house gases and hence reducing the 
burden on the environment [7].  

 
  Farm Animal Bio Waste:  Different animal bio-wastes like the chicken and feathers 

of birds from poultry slaughterhouse can also be used for the production of biofuels[8]. 
Even the microorganisms present in intestines of animals can lead to the production 
of biofuel as in the case of Clostridium bacteria which is present in faecal matter of 
Zebra helps in production of butanol fuel[8].  
 

The waste from the slaughterhouses has also been used for the production of 
biodegradable plastic. According to the latest UN Environment Program (UNEP), the 
carbon emission from the normal plastics is about 15% of the world’s carbon 
emissions. The benefit of this biodegradable plastic is that it does not causes the 
carbon dioxide emission when incinerated.  It contains environment friendly 
compound i.e. polyhydroxyalkanoates (PHA). The novel plastic is used for packing of 
various medicines and pharmaceutical materials [9].Various ongoing research projects 
are focusing to find some biocompatible alternatives. Researchers also confirmed that 
the ground up bone and animal meat could be used to form petroleum free plastic 
with strength as that of normal plastic. 

 
 Fish Scales: Another animal source which is abundantly available in fish markets as 

waste, showing promising results in generating green energy is Fish scales. The waste 
fish scales and wool contains high amount of proteins which help in forming 
electrochemical cell that can be used to charge the batteries[10]. Recent research 
showed the electricity generation potential of Rohu fish scales by Triboelectric 
nanogenerators. And the electricity produced with the help of fish in the above 
experiment lights upto 90 green LEDs [11] which again is a remarkable achievement in 
the field of finding a great alternative energy source.   
 

Moreover, the incredible use fish scales for making implantable medical 
devices to replace pacemakers (bio piazoelctric nanogenerators) have also been 
investigated.  The formation of bioplastics from the fish scales for packaging has also 
reduces the environment pollution. Its main advantage is that it can decompose very 
easily and has reduce burden on fossil fuels [12]. 

 
3. Energy from Insects:  Honeybees not only give us honey and act as pollinator but 

various bee hive products are also the gift to humans by the generous bees. These 
valuable bee products have many nutritional as well as medicinal values. The latest 
research has unraveled that the swarm of honeybees can result in the production of 
electric charge of 100 to 1000 volts per meter which is higher than the thunderstorm [13].  
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      Studies also explored the possibilities of using kinetic energy of bees in the bee 
hive to generate electricity [14]. Recent research proved that fat stored in the body of 
insects (which feeds on waste mainly crop residues) can be utilized in the production of 
bio fuels like bio diesel, biofertilizers[15,16]. Here, insect based biorefinery has been 
developed where the insects who are voracious feeders were selected and use their ability 
to produce biodiesel and proteins. 

  
4. Energy from Anaerobic Fungi:  In the gut of herbivores specifically ruminants, the 

anaerobic fungi is residing in the gut. The role of these fungi is to causes the breakdown 
of lignocellulose from the grass; plant polymers etc and convert it into sugars which are 
used for the normal activities of the animal. With the help of genetic engineering 
techniques and process engineering, the fungi is transferred from its natural habitat to 
artificial habitat and utilized for the production of biofuels like bioethanol[17, 18]. So the 
conversion of agricultural waste into biofuel with the help fungi can result in remarkable 
decrease in environmental pollution. 

 
III. CONCLUSION 
 

 All the above discussed alternative sources are easily available in large quantities and 
are cost effective with causing minimum environmental damage. Producing the green energy 
or biofuels or bioplastic from insects, fungi or any other living organism is a formidable 
challenge.  But, if we are able to harness the power of these alternative sources, we can 
reduce the pollution burden and can make the earth a sustainable planet. The emphasis 
should be on judicial use of both the non renewable and renewable resources as our future 
depends upon these resources. 
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