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Abstract - India's rapid urbanization and population growth, coupled with changing lifestyles, increased consumption of outside food, and 

proliferation of restaurants, hotels, and street food vendors, have led to a significant increase in biodegradable waste. Traditional practices of 

disposing of waste in streets, sewer trenches, open grounds, and landfills not only pose health risks but also contribute to environmental 

pollution, including leachate generation and contamination of soil and groundwater. Furthermore, the lack of segregation at source results 

in the mixing of biodegradable and non-biodegradable waste, making treatment and recycling challenging. This mixing also decreases the 

efficiency of recycling non-biodegradable waste. However, biodegradable waste can be converted into a valuable resource if managed 

properly and treated technically. This study explores the potential of Compressed Bio Gas (CBG) plants in reducing biodegradable waste in 

Indian cities, evaluating their technical, economic, and environmental viability. By harnessing the energy potential of biodegradable waste, 

CBG plants can provide a sustainable solution for waste management, mitigate environmental pollution, and generate renewable energy. A 

comprehensive review of existing literature and case studies reveals that CBG plants can significantly reduce biodegradable waste and 

provide a viable option for waste management and renewable energy production in India. 
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1. Introduction 
 

India's urban population is projected to reach 583 million by 

2030, leading to increased waste generation and management 

challenges (Ministry of Housing and Urban Affairs, 2019). 

Biodegradable waste, which accounts for approximately 50% 

of municipal solid waste in India, poses significant 

environmental and health risks if not managed properly 

(CPCB, 2018). The traditional methods of waste disposal, 

such as landfilling and open dumping, are no longer viable 

options due to their environmental and health impacts. These 

methods can lead to leachate generation, contaminating soil 

and groundwater, and produce greenhouse gas emissions, 

contributing to climate change. 

 

The generation of waste cannot be stopped, but it can only be 

controlled. However, spreading knowledge and awareness 

about proper waste management is a significant challenge in 

India, where a large portion of the population is preoccupied 

with daily life and may not prioritize environmental concerns. 

To address this issue, it is essential to link waste management 

with economic incentives, encouraging private players and 

startups to develop innovative technologies for converting 

waste into wealth. 

 

Compressed Bio Gas (CBG) Plants – Potential Solution 

One potential solution is the establishment of biogas plants 

that utilize biodegradable waste from households, restaurants, 

hotels, and other institutions to produce methane and organic 

manure. This approach not only provides a sustainable 

solution for waste management but also generates valuable 

resources, exemplifying the concept of taking from nature and 

returning back to nature. By harnessing the energy potential of 

biodegradable waste, biogas plants can mitigate environmental 

pollution, reduce greenhouse gas emissions, and promote a 

more circular economy.  

The biogas plant technique is not a new concept, as it has been 

in use for centuries. However, with advancements in 

technology, modern biogas plants have become more efficient, 

cost-effective, and viable. The integration of new technologies 

has improved the production of methane, the primary 

component of biogas, making it a more attractive option for 

various applications. The development of advanced 

technologies has enabled the production of compressed biogas 

(CBG), which can be stored at high pressures (200-250 bars) 

and transported conveniently.  

 

 
 

CBG plants can also be termed as of waste-to-energy 

technology that converts biodegradable waste into compressed 

biogas, a renewable energy source. The process involves 

anaerobic digestion of biodegradable waste, which produces 

biogas, a mixture of methane and carbon dioxide. The biogas 

is then compressed and purified to produce CBG, which can 

be used as a substitute for fossil fuels. This has expanded the 

potential uses of biogas, making it a viable fuel option for 

various sectors, including: 

• Vehicles: CBG can be used as a clean and sustainable fuel 

for transportation. 

• Industry: CBG can be used as a fuel for industrial 

processes, reducing reliance on fossil fuels. 
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• Generators: CBG can be used as a fuel for power 

generation, providing a reliable and efficient source of 

energy. 

The advancements in biogas plant technology have also 

improved the financial viability of these plants. The 

production of CBG and its use in various sectors can generate 

revenue, making biogas plants a more attractive option for 

investors and entrepreneurs. As the demand for clean and 

sustainable energy solutions continues to grow, the potential 

for biogas plants to contribute to India's energy mix is 

significant. 

 

Technical Feasibility 

The technical feasibility of CBG plants in India is evaluated 

based on factors such as waste availability, plant capacity, and 

energy production. A case study of a CBG plant in India 

reveals that the plant can process 100 tons of biodegradable 

waste per day and produce 20,000 kg of CBG per day ( TERI, 

2020). 

 

The technical feasibility of biogas plants is a crucial aspect to 

consider when designing and operating these systems. Biogas 

plants utilize anaerobic digestion to break down biodegradable 

waste, producing biogas that can be used as a renewable 

energy source. To ensure the technical feasibility of a biogas 

plant, several factors must be considered, including the type 

and quantity of feedstock, the design and operation of the 

digestion process, and the collection and utilization of the 

biogas produced. 

 

The digestion process is a critical component of a biogas plant, 

and its design and operation must be carefully considered to 

optimize biogas production. This includes controlling factors 

such as temperature, pH, and retention time to create an 

optimal environment for microbial growth and biogas 

production. The type of reactor used, such as a continuous 

stirred tank reactor (CSTR) or upflow anaerobic sludge 

blanket (UASB) reactor, will also impact the efficiency and 

effectiveness of the digestion process. 

 

In addition to the digestion process, the collection and 

utilization of biogas are also important considerations. Biogas 

is primarily composed of methane and carbon dioxide, and its 

quality can vary depending on the feedstock and digestion 

process. To utilize biogas effectively, it may be necessary to 

upgrade the gas through processes such as membrane 

separation or chemical scrubbing to remove impurities and 

increase the methane content. 

 

Despite the many benefits of biogas plants, there are also 

technical challenges to consider. These can include 

maintaining optimal digestion conditions, managing gas 

quality and composition, and minimizing maintenance and 

downtime. To overcome these challenges, advanced 

technologies and innovations can be employed, such as 

membrane bioreactors, artificial intelligence, and machine 

learning. 

 

Overall, the technical feasibility of biogas plants depends on a 

thorough understanding of the digestion process, biogas 

production and utilization, and the technical challenges and 

solutions associated with these systems. By carefully 

designing and operating biogas plants, it is possible to 

optimize biogas production, ensure stable operation, and 

maximize energy recovery. 

 

The technical feasibility of biogas plants is a multifaceted 

concept that encompasses various aspects of design, operation, 

and maintenance. A biogas plant's technical feasibility is 

determined by its ability to efficiently convert biodegradable 

waste into biogas, while minimizing environmental impacts 

and ensuring economic viability. 

 

 
Figure 1: CBG & manure Production plant 

 

The primary technical considerations for biogas plants is the 

selection of suitable feedstock. Different types of 

biodegradable waste, such as food waste, agricultural waste, or 

animal manure, have varying characteristics that can affect 

biogas production. For instance, feedstocks with high moisture 

content or nutrient-rich composition can be more suitable for 

biogas production. 

 

The design of the digestion process is another critical aspect of 

biogas plant technical feasibility. The digestion process 

involves the breakdown of organic matter by microorganisms 

in the absence of oxygen, producing biogas as a byproduct. 

The design of the digester, including factors such as retention 

time, temperature, and mixing, can significantly impact biogas 

production rates and efficiency. 

 

In addition to the digestion process, the collection and 

utilization of biogas are also essential components of biogas 

plant technical feasibility. Biogas can be used as a renewable 

energy source for electricity generation, heat production, or 

fuel applications. However, the quality of the biogas, 

including its methane content and impurities, can affect its 

suitability for different applications. 

 

Technical challenges, such as maintaining optimal digestion 

conditions, managing gas quality, and minimizing 

maintenance and downtime, can impact biogas plant technical 

feasibility. Advanced technologies, such as membrane 

separation, artificial intelligence, and machine learning, can be 

employed to overcome these challenges and optimize biogas 

plant operation. 

 

Overall, the technical feasibility of biogas plants depends on a 

comprehensive understanding of the complex interactions 

between feedstock characteristics, digestion process design, 

biogas production and utilization, and technical challenges and 

solutions. By carefully designing and operating biogas plants, 

it is possible to optimize biogas production, ensure stable 

operation, and maximize energy recovery while minimizing 

environmental impacts. 
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Figure 2: CBG & Manure Plant located in UP 

 

Economic Feasibility 

The economic feasibility of CBG plants in India is evaluated 

based on factors such as capital costs, operating costs, and 

revenue generation. A cost-benefit analysis of a CBG plant in 

India reveals that the plant can generate revenue through the 

sale of CBG and organic fertilizer (IRENA, 2019). 

 

The economic feasibility of biogas plants is a critical aspect to 

consider when evaluating the viability of these projects. 

Biogas plants require significant upfront investment in design, 

construction, and equipment, including digesters, gas 

collection systems, and generators. Additionally, operating 

costs such as feedstock collection and transportation, labor, 

maintenance, and energy costs must be considered. However, 

biogas plants can generate revenue through the sale of 

electricity, biomethane, or compressed natural gas (CNG), as 

well as through tipping fees for waste management services 

and the sale of digestate (organic fertilizer). 

 

The economic benefits of biogas plants are numerous. They 

can create jobs in construction, operation, and maintenance, 

stimulating local economic growth. Biogas plants can also 

provide a reliable source of renewable energy, reducing 

dependence on fossil fuels and mitigating climate change. 

Furthermore, they can offer a sustainable solution for waste 

management, reducing greenhouse gas emissions and 

environmental impacts. However, the economic viability of 

biogas plants can be impacted by various factors, including 

regulatory frameworks, market demand, and technological 

advancements. 

 

To ensure the economic feasibility of biogas plants, it is 

essential to conduct a thorough economic analysis, including a 

detailed assessment of costs and revenue streams. This 

analysis should consider factors such as project financing, 

return on investment, and sensitivity to changes in market 

conditions. By carefully evaluating the economic feasibility of 

biogas plants, developers and investors can make informed 

decisions and optimize the economic benefits of these 

projects. With the right economic framework and 

technological advancements, biogas plants can become a 

viable and sustainable solution for energy generation and 

waste management. 

 

The Indian government has implemented various initiatives to 

promote the development of biogas plants and renewable 

energy, such as the National Biogas and Manure Management 

Programme (NBMMP), Renewable Energy Certificates 

(RECs), Generation-Based Incentives (GBI), and support from 

the Ministry of New and Renewable Energy (MNRE). These 

schemes provide financial assistance, incentives, and 

promotional support to biogas plant developers and operators, 

reducing upfront costs and increasing revenue streams. 

 

The benefits of these government schemes are multifaceted. 

They provide financial assistance for setting up biogas plants, 

allowing developers to reduce their initial investment. 

Additionally, biogas plant operators can earn revenue through 

REC trading and GBI, improving the project's viability. The 

promotional support from the government also helps to create 

a favorable environment for the development of biogas plants. 

The impact of these government schemes on the economic 

feasibility of biogas plants is substantial. By reducing upfront 

costs and increasing revenue streams, these schemes can 

improve the project's viability and make biogas plants a more 

attractive investment opportunity. Furthermore, the 

government's support for renewable energy development can 

help to mitigate the risks associated with biogas plant projects, 

making them more appealing to investors. 

 

Environmental Feasibility 

The environmental feasibility of CBG plants in India is 

evaluated based on factors such as greenhouse gas emissions, 

air pollution, and water pollution. A life cycle assessment of a 

CBG plant in India reveals that the plant can reduce 

greenhouse gas emissions by 70% compared to traditional 

waste disposal methods (EPA, 2020). 

 

The environmental feasibility of biogas plants is a critical 

aspect to consider, as these plants can have significant 

environmental benefits and impacts. On the one hand, biogas 

plants produce renewable energy from organic waste, reducing 

dependence on fossil fuels and mitigating climate change. 

They also provide a sustainable solution for managing organic 

waste, reducing greenhouse gas emissions and environmental 

pollution. Additionally, biogas plants produce organic 

fertilizer, promoting sustainable agriculture practices and 

reducing the need for synthetic fertilizers.  

 

 
Figure 3: Advance Plant Generating CBG located in 

Karnataka 

 

The proper design and operation of biogas plants are essential. 

Implementing emission control technologies, such as 

scrubbers, reduces air pollutant emissions. Proper 
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management of digestate, including storage, handling, and 

application, also minimizes environmental impacts. Regular 

monitoring and maintenance of biogas plants helps in 

identifying and addressing potential environmental issues. 

Furthermore, compliance with environmental regulations and 

standards is crucial to ensure that biogas plants are designed 

and operated in an environmentally responsible manner. 

 

Best practices, such as implementing best available 

technologies and practices, regular monitoring and reporting, 

and stakeholder engagement, can also help minimize 

environmental impacts. By carefully evaluating the 

environmental feasibility of biogas plants and implementing 

these measures, developers and operators can minimize 

environmental impacts and maximize benefits, ensuring 

sustainable and responsible operation. Overall, biogas plants 

can be a valuable tool for reducing greenhouse gas emissions 

and promoting sustainable development, but their 

environmental feasibility must be carefully considered and 

managed. 

 

2. Recommendations 
 

Based on the findings of this study, the following 

recommendations are made: 

1) Policy Support: The government should provide more 

flexible policy support for the development of CBG 

plants in India. 

2) Investment in Infrastructure: Investment in infrastructure, 

such as waste collection and transportation systems, is 

necessary to support the development of CBG plants once 

developed by the government and NGOs. 

3) Public Awareness: Public awareness campaigns are 

necessary to educate citizens about the benefits of CBG 

plants and the importance of proper waste management. 

 

3. Conclusion 
 

This study assesses the feasibility of CBG plants in reducing 

biodegradable waste in Indian cities. The results indicate that 

CBG plants can significantly reduce biodegradable waste and 

provide a sustainable solution for waste management in Indian 

cities. The technical, economic, and environmental feasibility 

of CBG plants are evaluated, and the results suggest that CBG 

plants can be a viable option for waste management in India. 

The government schemes and policies in India will play a 

crucial role in promoting the development of Compressed 

biogas plants and improving their economic feasibility. By 

leveraging these schemes, Compressed biogas plant 

developers and operators can reduce costs, increase revenue, 

and contribute to India's renewable energy goals. 
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