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Recently, renewable energy sources have attracted interest in 
several nations. Of which is crucial in rural regions, is biogas. 
Because of several factors, including “renewable,” “economic,” 

“environmental pollution,” “global warming,” “greenhouse effect,” 
and “public health,” developed and developing nations as well as 
certain international organisations are moving toward biogas. It 
is anticipated that fossil fuel-based energy sources would exhaust 
quickly and efficient use of resources is not practicable, compelling 
the employment of increasingly effective and prevalent renewable 
energy sources. All types of organic waste have been treated and 
turned into electrical energy using biogas systems, along with 
reduction of waste-related environmental and air pollution. Bio-
fertilizer is the digested slurry produced after biogas production that 
is extremely effective in sustainable agriculture. Electricity generated 
is supplied to the public power grid. Additionally, the heat generated 
during this process is utilised to warm buildings adjacent to plants, 
including greenhouses and homes.
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Introduction

Biogas may produce cleaner fuel for cooking, lighting 
and power while assisting in the reduction of methane 
and black carbon emissions. Biogas might help slow 

climate change, enhance world health, minimize agricultural 
losses, boost energy availability and improve people’s lives 
and businesses as an alternative to burning polluting wood, 
dung, or fossil fuels for domestic energy (Kasap et al., 2012). 
It is, nevertheless, a technology that is now underused. Less 
than 1% of the estimated 30 million African households that 
may benefit from biodigesters actually have one.
The Climate and Clean Air Coalition (CCAC) is funding several 
initiatives worldwide to look into how biogas technology 
might help decrease methane and other air pollutants and 
accomplish the Global Methane Reduction Goal. Declare a 
target reduction in methane emissions of at least 30% by 2030.
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Figure 1: Flow of waste to energy generation via biochemical 
route
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When biomass, including organic waste, manure, food waste 
and agricultural residue is fermented or subjected to anaerobic 
digestion, biogas is produced. Waste decomposes and releases 
a gas that contains between 50% and 75% methane when it is 
placed in an oxygen-free atmosphere. This fuel is an essential 
resource throughout Africa, Asia and South America since it 
may be used for lighting, cooking, heating and refrigeration 
as well as to create electricity for power networks.
There are six areas in which biogas system potential effects 
may be categorised (Eryasar, 2007), discussed as follows.

Energy-Related Effects

Thanks to the creation of renewable energy, fossil 
fuels and other forms of fuel are being replaced. 
It offers commercial fuels financial advantages. 

Energy generation lowers energy transmission losses. An 
additional benefit of anaerobic fermentation is that, unlike 
thermal cycles, it does not experience yield reductions from 
excessive humidity. According to results obtained using other 
conversion techniques, the gas has a lower component. This 
gas purification process would make using the gas reasonably 
easy and affordable.

Effects on Fertilizer

Anaerobic fermentation waste is referred to as 
organic fertiliser. About 70% of the material utilised 
for feeding is made up of elements and both their 

quantity and structure are unaltered by fermentation. The 
predominant component of nitrogen in fermented manure is 
ammonium. Plant growth is more suited to the ammonium 
form. According to Chinese studies, fermented animal 
manure boosts agricultural output by around 10% to 30% 
more than unfermented waste. As a result, less commercial 
fertiliser is used. Particularly, weed seeds discovered in 
animal faeces lost their ability to germinate throughout the 
anaerobic fermentation process. The ability to practise organic 
agriculture is another benefit.

Health-Related Effects

Using wood and plant wastes in direct combustion 
systems without chimneys puts people who live 
in rural regions at risk for a number of respiratory 

ailments. These issues are resolved by the use of biogas. 
Diseases and waste-feeding insects also pose a hazard to the 
health of the local population. Most germs and parasites in 
garbage are destroyed during anaerobic fermentation. 90% 
of pathogens have been eliminated. As a result, health care 
costs decrease. Residents in the area put pressure on animal 
producers because of the odor’s obnoxious characteristics. 
The typical nitrogen and sulphur chemicals that cause 
odours vary depending on the procedure and the waste. In 
one investigation, the anaerobic fixed film reactor using cow 
fertiliser removed 94% of the odour.

Effects on Development

Biogas systems contribute to the improvement of rural 
living conditions. Additionally, local installers and 
construction workers become more knowledgeable 

and earn more money. There is a decrease in rural-to-urban 
migration. Farmers experience less social pressure as a 
result of waste and environmental issues. By substituting 
non-commercial fuels, it minimises deforestation. There are 
also some non-financial advantages, such as a reduction in 
the time required to gather firewood and plant debris. When 
the time needed to feed the reactor, such as supplying water 
supply and fertilizer-water combination for the biogas system, 
is eliminated from the day, this time reduction reaches a 
maximum of roughly 3 hours.

Economic Effects

The installation of biogas systems in some areas increases 
revenue and savings. Through the generation of local 
energy and fertiliser, it lessens the impact of broader 

economic volatility. On a macro level, it lessens reliance on 
foreign energy and fertiliser. Fermented trash may be moved 
more readily and requires smaller vehicles.

Effects of Emission

Animal waste storage is the major source of methane 
emissions, which are 23 times more potent greenhouse 
gases than CO2 and N2O (nitrous oxide) emissions, 

which are 310 times more potent than CO2 and ammonia 
emissions. N2O is also produced by applying additional 
synthetic nitrogen fertiliser (Paolini et al., 2018). Fermented 
fertiliser reduces N2O emissions more than raw manure, 
albeit this is not completely established. When used in place 
of synthetic fertilisers, it lowers emissions. Each tonne of 
synthetic fertiliser emits 0.0297 tonnes of N2O. Anaerobic 
processes reduce ammonia emissions, which cause odour, 
environmental and health problems. Additionally, the direct 
use of these wastes pollutes the land and groundwater with 
nitrates. Pig waste pollutes because it has higher levels of 
heavy metals like copper and zinc. These wastes cause the 
growth of insects and unpleasant smells. Environmental 
pollution is significantly reduced by biogas systems. 50% of 
organic solids are removed using biogas systems. In certain 
systems, this rate is 80 to 90% greater. By using biogas systems, 
wastes that foster the growth of different microorganisms and 
pests will be assessed and removed.

Conclusion

Biogas can significantly contribute to abate greenhouse 
gas emissions. However, attention must be payed 
towards undesired emissions of methane and nitrous 

oxide (N2O). The emission budgets of the two compounds are 
scarcely related to direct release from biogas/ biomethane 
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combustion, whilst biomass storage and digestate management 
are the critical steps. As a result, biogas can be an alternative 
for closure of our country’s energy deficit, keeping the 
national capital in the country and preventing the emission 
of greenhouse gases into the atmosphere. It should be seen 
fertilizer as a source of energy, not a waste. Biogas, which 
is produced by the decomposition of animal and vegetable 
waste, is possible to use as a source of domestic, clean and 
alternative energy instead of natural gas or LPG gas for all 
needs by storing. Biogas for villages and farms and natural gas 
for our cities will be became future source of energy after a 
certain period of time.
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