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Abstract 

The research examines the prospects and constraints of expanding City Gas Distribution (CGD) in Maharashtra, India, 

with a focus on sustainable energy. Energy consumption and environmental challenges are developing in Maharashtra, 

one of the most populous and industrialized states. This study seeks to determine the characteristics that make CGD 

expansion viable and effective for urban sustainable energy promotion. 

A comprehensive evaluation of Maharashtra's CGD growth, sustainable energy, and urban development research and 

policy frameworks will begin the project. Data will be summarized after intensive resource study. 

Energy availability, infrastructure, technological capabilities, legal frameworks, financial incentives, and market dynamics 

will be assessed. The study will also examine CGD expansion's environmental and socioeconomic benefits, such as lower 

carbon emissions, better air quality, and energy security. 

This research will illuminate Maharashtra's CGD expansion prospects and constraints, with a focus on sustainable energy. 

The results will aid policymakers, energy planners, and industry stakeholders in creating effective strategies and policies 

to promote the widespread adoption of CGD, thereby facilitating the transition to cleaner and more sustainable energy 

practices in urban areas. 

 

Keywords: Sustainable energy, City Gas Distribution, energy demand, environmental concerns, carbon emissions, energy 

security. 

 

1. Introduction: 

City gas distribution (CGD) may be a sustainable and cleaner energy future choice. Indian state Maharashtra, one of the 

most populous, must immediately examine CGD network prospects and challenges. This study evaluates city gas 

distribution in Maharashtra to determine the viability, benefits, and limitations of this sustainable energy choice. 

Maharashtra is recognized for rapid urbanization, increased energy demand, and fossil fuel dependence. Awareness of the 

importance of cleaner energy sources is helping solve these problems. CGD systems distribute natural gas directly to 

homes, businesses, and industries as a sustainable alternative to coal and LPG. 

Its main objective is to evaluate CGD's potential in Maharashtra to reduce greenhouse gas emissions, enhance air quality, 

and boost energy security. This study will also evaluate technical, financial, legal, and socioeconomic issues in CGD 

infrastructure development and extension. 

This report evaluates possibilities and obstacles to help policymakers, energy stakeholders, and investors make educated 

decisions. Knowing the potential of CGD in Maharashtra can help design effective strategies and policies that promote 

sustainable energy use, minimize carbon emissions, and boost socioeconomic development. 

 

1.1 Details on City Gas Distribution (CGD) in Maharashtra 

In Maharashtra, the infrastructure and distribution system set up for the supply of natural gas to various towns and 

territories within the state are referred to as City Gas Distribution (CGD). The CGD system intends to offer a safe, 

dependable, and efficient energy source for domestic, industrial, and commercial uses. Here are some key details about 

City Gas Distribution in Maharashtra: 

a. Overview: In Maharashtra, authorized organizations called City Gas Distribution firms (CGD firms) run the CGD 

system. Within their various geographic regions, these businesses are in charge of building pipelines, establishing 

distribution systems, and supplying consumers with natural gas. 

b. Geographical Coverage: Maharashtra has been divided into a number of distinct districts, each of which has been given 

to a different CGD firm. Several significant towns and districts in Maharashtra are included in the CGD, including 

Mumbai, Pune, Nagpur, Nashik, Aurangabad, Solapur, Thane, and Navi Mumbai. 

c. Infrastructure: The network of pipelines, compression facilities, city petrol stations and distribution terminals makes 

up the CGD infrastructure. From gas sources or import terminals, high-pressure pipelines are installed to connect to the 

CGD network. 

d. Natural Gas Sources: Maharashtra's CGD system receives its natural gas from a number of sources. It can be imported 

through liquefied natural gas (LNG) facilities or obtained domestically from gas fields in India. 
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e. Domestic and Industrial Usage: In Maharashtra, City Gas Distribution serves both residential and commercial 

customers. Cooking, water heating, space heating, power generation, transportation, and industrial activities are just a few 

of the uses for natural gas. 

f. Environmental Benefits: Natural gas consumption with CGD contributes to a decrease in greenhouse gas emissions 

and air pollution. It produces less particulate matter, sulphur dioxide, nitrogen oxides, and carbon dioxide during 

combustion than other fossil fuels. 

g. Consumer Connection: The responsibility of connecting residential properties, business buildings and industrial 

facilities to the gas distribution network is handled by CGD companies in Maharashtra. Customers must apply for gas 

connections, and the businesses help with gas metre installation and maintain a steady supply of natural gas. 

h. Pricing and Tariffs: The Petroleum and Natural Gas Regulatory Board (PNGRB) in India controls the cost of natural 

gas supplied through the CGD system. The rates for various consumer groups are established using variables including 

the price of petrol, the cost of delivery, transportation, and other operating costs. 

i. Expansion Plans: In Maharashtra, the CGD network is continually growing to include additional towns and cities. The 

government wants to make more natural gas available to more people by working with CGD companies to improve its 

penetration. New pipes, improved infrastructure, and the installation of more city petrol outlets are all part of this 

expansion. 

 

1.2 Sustainable Energy & City Gas Distribution 

In order to encourage and facilitate the use of sustainable energy sources, city gas distribution systems are essential. As a 

result, sustainable energy and city gas distribution go hand in hand. Here are some specifics regarding the connection 

between distribution of city gas and sustainable energy: 

a. Role of City Gas Distribution: CGD networks make it possible to provide natural gas to users in the residential, 

commercial and industrial sectors in an effective and dependable manner, hence encouraging the use of clean energy. 

b. Natural Gas as a Sustainable Energy Source: Due to a number of factors, natural gas is often recognized as a sustainable 

energy source. First, it produces fewer greenhouse gas emissions and less air pollution than other fossil fuels like coal and 

oil because it is generally cleaner. Natural gas combustion results in fewer emissions of particulate matter, sulphur dioxide, 

nitrogen oxides, and carbon dioxide, which improves air quality. 

c. Reduced Carbon Footprint: Compared to coal and oil, natural gas burns cleanly and produces much less carbon dioxide 

(CO2). Cities may significantly reduce their carbon footprint and aid in climate change mitigation by switching to natural 

gas from these higher-emission sources. 

d. Renewable Natural Gas (RNG): RNG is made from organic waste that is found in places like landfills, sewage 

treatment facilities, agricultural byproducts, and biomass. It is a carbon-neutral fuel that can be distributed through the 

current CGD infrastructure and injected into the natural gas grid, offering a sustainable alternative to regular natural gas. 

e. Energy Efficiency: Natural gas consumption and city gas distribution systems both support energy efficiency in a 

variety of applications. Due to its excellent energy efficiency, natural gas-powered equipment like space heaters, water 

heaters, and stoves use less energy and emit less greenhouse gases. 

f. Synergies with Renewable Energy Sources: The erratic nature of intermittent renewable energy sources like solar and 

wind power can be supplemented by city gas distribution networks. In order to make up for the erratic nature of the 

production of renewable energy, natural gas can be used as a reserve or peaking fuel. 

g. Green Transport Solutions: The use of sustainable mobility options is made easier by city gas distribution systems. 

Buses, taxis and commercial vehicles operate on compressed natural gas (CNG) and liquefied natural gas (LNG), both of 

which are considered clean fuels. 

h. Future Potential: Distribution methods for city gas could develop further to support renewable energy. In the future, 

they could ease the switch to cutting-edge technologies like biogas and hydrogen. Hydrogen can be utilized as a fuel in 

fuel cells or pumped into the natural gas distribution system when it is electrolyzed from renewable sources. 

 

2. Literature Review 

The report by Bansode and Phadnis (2017) looks at the prospects and difficulties facing India's city gas distribution 

industry. The results provide some important insights. First off, there are numerous challenges facing India's city gas 

distribution industry, including complicated regulations, subpar infrastructure, and a restricted supply of natural gas. These 

difficulties limit the sector's potential for growth and prevent it from expanding. The study does, however, also point out 

a number of opportunities that can be taken advantage of. These include encouraging clean and sustainable energy options, 

boosting the proportion of natural gas in the energy mix, and utilizing technological breakthroughs to boost operational 

efficiency. 

The study carried out by Chouksey and Padhee (2019) sheds light on the potential and prospects for city gas distribution 

in India going forward. The report finds that government initiatives and legislation supporting cleaner energy sources have 

significantly fueled expansion in India's city gas distribution industry in recent years. Given the rising demand for natural 

gas and the government's efforts to increase energy security and lower carbon emissions, the authors emphasize the 

enormous potential for growth in this industry. Overall, the study emphasizes the potential and optimistic outlook for city 

gas distribution in India while highlighting the necessity of resolving the current issues. 

An overview of the Indian natural gas industry is given in the report by Dua (2018). The results show that natural gas is 

an essential component of India's energy mix, supporting the nation's economic development, environmental 
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sustainability, and energy security. The study emphasizes the rising need for natural gas across a range of industries, 

including transportation, manufacturing, and power generation. The study emphasizes how crucial it is to maintain 

financial support and governmental backing in order to fully utilize natural gas in India and create a sustainable and diverse 

energy future. 

The Gas Authority of India Limited's (GAIL) Annual Report for 2021–2022 offers insightful information about the 

organization's performance and the state of India's natural gas industry. The study emphasizes GAIL's solid financial 

performance, with rising sales and profits, demonstrating the firm's tenacity and market growth. It highlights GAIL's 

ongoing commitment to strengthening its position throughout the value chain, enhancing operational effectiveness, and 

expanding its natural gas transmission and distribution infrastructure. The report also emphasizes the significance of 

renewable energy sources, highlighting GAIL's initiatives to promote natural gas as a viable substitute for conventional 

fuels. 

Insightful information regarding India's energy environment may be found in the Energy Policy Review of India by the 

International Energy Agency (IEA) in 2021. The report highlights India's considerable advancements in increasing 

access to clean cooking fuels and power, as well as its challenging goals for renewable energy. It highlights the nation's 

initiatives to advance energy security, expand the use of renewable energy sources, and promote energy efficiency. The 

IEA research emphasizes the significance of putting policy reforms into place in order to quicken India's energy transition, 

diversify its energy sources, and support long-term economic growth. 

Significant findings on the company's sustainability performance are presented in the Maharashtra Natural Gas Limited 

(MNGL) Sustainability Report for 2021–2022. The study emphasizes MNGL's dedication to economic development, 

social responsibility, and environmental sustainability. It exemplifies the company's efforts to provide clean and 

sustainable energy solutions by enhancing the infrastructure for natural gas and implementing energy-saving technologies. 

Muley (2018) conducted a case study that focuses on Pune, India's city gas distribution and offers important insights into 

its implementation and effects. According to the study, Pune's installation of municipal gas distribution has had a number 

of advantages. It has made it possible for households and businesses to employ a cleaner and more effective fuel source, 

lowering air pollution and carbon emissions. Natural gas accessibility has also helped consumers save money and increase 

their energy security. The study emphasizes the value of regulatory assistance, public awareness, and infrastructure 

development for the realization of municipal gas distribution projects. 

Sharma and Sharma's report from 2020 explores the prospects and difficulties related to the city gas distribution (CGD) 

industry in India. The findings point to a number of important lessons. According to the study, there are many prospects 

for growth and development in the CGD industry in India as a result of factors like rising energy consumption, government 

initiatives to support clean energy, and the rise of urban areas. The ability of CGD to diversify the energy mix, lower 

emissions, and improve energy security is highlighted by the authors. 

The Energy and Resources Institute (TERI) released a report in 2019 that highlights the potential, difficulties, and 

future directions for the city gas distribution (CGD) sector in India. The government's emphasis on cleaner fuels, rising 

energy demand, and urbanization all contribute to the research's conclusion that the CGD sector in India has enormous 

potential. The paper finds significant obstacles to the sector's expansion, including market competitiveness, complex 

regulatory constraints, and investment requirements. It emphasizes the significance of tackling these issues through 

regulatory simplification, private sector involvement, and policy changes. 

The Maharashtra Gas Project in India is the subject of the World Bank's 2018 Environmental Assessment study, 

which makes significant discoveries about its environmental effects. The research emphasizes the project's potential 

benefits for the environment, including as lowering greenhouse gas emissions and air pollution by increasing the use of 

natural gas as a cleaner fuel source. 

 

3. Research Methodology 

This study presents an analysis of opportunities & challenges in expanding City Gas Distribution in the city of Maharashtra 

which is based on secondary data research studies. With the objective of accessing content related to study, different 

database were analyzed & information were gathered. Different keywords used for this search were: City Gas Distribution 

expansion, Opportunities & Challenges in City Gas Distribution, Sustainable energy practices, Urban energy 

infrastructure. The criterions for selecting studies were as follows: 

• Databases maintained by government agencies, energy organizations, or research institutions that provide information 

on CGD expansion, energy consumption, renewable energy adoption, and policies related to sustainable energy practices. 

• Scholarly articles and research papers in relevant fields such as energy studies, urban planning, environmental science, 

or sustainability. 

By utilizing a secondary data research design, this study can effectively explore existing knowledge, insights, and evidence 

from a wide range of sources to identify the key factors that contribute to the success and effectiveness of CGD expansion 

in promoting sustainable energy practices in urban areas. 

 

4. Legal & regulatory framework of City Gas Distribution expansion in India 

The legal and regulatory framework for City Gas Distribution (CGD) expansion in India is primarily governed by the 

following key regulations and authorities: 

1. The Petroleum and Natural Gas Regulatory Board (PNGRB): 
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The main regulatory authority in charge of policing CGD activities in India is PNGRB. The 2006 Petroleum and Natural 

Gas Regulatory Board Act authorized its establishment. The PNGRB is in charge of approving applications, setting 

pricing, ensuring compliance, and fostering competition in the CGD market. 

2. The Petroleum and Natural Gas Regulatory Board Act, 2006: 

This law gives PNGRB a legal foundation on which to be established and run. It gives PNGRB the authority to control 

CGD activities, such as authorizing them, setting their prices, and ensuring that rules are followed. 

3. The Petroleum and Natural Gas Rules, 2002: 

The authorization process, technical standards, safety regulations, and reporting obligations are just a few of the several 

CGD operational components covered in detail by these rules. 

 

4. Authorization Process: 

The PNGRB has devised a thorough procedure for CGD entity authorization. In order to be granted permission to conduct 

business in particular geographic regions known as geographical areas, or GAs, interested parties must submit an 

application to PNGRB. 

The permission procedure calls for the submission of comprehensive project ideas, proof of adequate financial and 

technical resources, and adherence to the eligibility requirements established by PNGRB. 

PNGRB assesses the applications, holds open forums, and authorizes eligible entities to carry out CGD operations in 

particular GAs. 

5. Tariff Regulations: 

PNGRB controls the CGD entities' tariff arrangements. Based on variables including investment, operating expenses, and 

fair returns, it determines the transportation and distribution rates. 

The tariffs are reviewed by PNGRB on a regular basis to make sure that they are fair and affordable for customers while 

also guaranteeing the financial viability of CGD projects. 

6. Safety and Technical Standards: 

To maintain the secure and effective distribution of natural gas, PNGRB defines safety and technical criteria for CGD 

operations. 

Aspects including pipeline design, construction, operations, maintenance, emergency response, and safety practices are 

all covered by these standards. 

7. Environmental and Social Regulations: 

Environmental and social laws must be followed by CGD entities, as set forth by the appropriate authorities. These rules 

cover procedures for land acquisition, environmental impact studies, pollution control measures, and community 

involvement programs. 

It is significant to note that different Indian states may have different legal and regulatory frameworks for CGD expansion. 

In addition to adhering to the rules set by PNGRB at the federal level, state governments may have their own rules and 

authorities regulating the CGD sector. 

 

5. Economic factors and financial viability of City Gas Distribution (CGD) expansion 

Economic factors and financial viability play a crucial role in the expansion of City Gas Distribution (CGD) in India. The 

following details highlight some of the key economic factors and considerations that influence the financial viability of 

CGD expansion: 

 

1. Cost of Infrastructure Development: 

An important economic factor is the cost of building the CGD infrastructure, which includes the pipelines, compression 

facilities, and distribution networks. 

Land acquisition, right-of-way approvals, engineering and construction costs, and technological requirements are only a 

few examples of the variables that have an impact on the price of infrastructure development. 

 

2. Natural Gas Pricing: 

The profitability and income potential of CGD projects are influenced by natural gas pricing, which also affects their 

financial feasibility. Natural gas prices in India are governed by the government and impacted by variables like domestic 

production, the cost of imported gas, and global market dynamics. The profitability and viability of CGD activities can be 

directly impacted by variations in petrol prices. 

 

3. Tariff Structure and Revenue Model: 

Important economic factors include the CGD entities' chosen revenue model and the rate structure for their services. The 

fees assessed to end users for the usage of distribution, transportation, and natural gas is determined by the tariff system. 

 

4. Market Demand and Consumer Base: 

Key economic drivers for CGD expansion are the size of the consumer base in a certain geographic area and the market 

demand for natural gas. 

The evaluation of market demand takes into account a variety of elements, including regional economic activity, fuel 

substitution potential, energy consumption patterns, and the availability of alternative energy sources. 
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5. Return on Investment (ROI): 

The financial viability of CGD projects is evaluated using variables including the payback period, internal rate of return 

(IRR), and net present value (NPV). CGD organizations assess the financial viability and allure of investments in CGD 

expansion by taking into account variables including predicted petrol sales, operational costs, tariff structure, and market 

circumstances. 

 

6. Technological considerations and infrastructure requirement 

Technological considerations and infrastructure requirements are essential factors for the successful expansion of City 

Gas Distribution (CGD) in India. The following details provide insights into the technological aspects and infrastructure 

requirements of CGD expansion: 

 

1. Pipeline Infrastructure: 

It entails building, setting up, and maintaining pipelines to transmit natural gas from supply sources to final users. 

Technical requirements, safety procedures, and environmental laws must all be followed throughout pipeline 

infrastructure design and construction. Important factors include things like pipeline diameter, material choice, corrosion 

prevention, and route. 

 

2. Compression and Metering Stations: 

The effectiveness, precision, and monitoring capabilities of CGD operations are improved by technological developments 

in compression and metering systems, such as efficient compressors, automated metre reading (AMR) systems, and smart 

metering. 

 

3. City Gate Stations and Distribution Network: 

Pipelines, distribution facilities, and metres make up the distribution network, which transports natural gas to a variety of 

end customers, including residential buildings, commercial buildings, and industrial facilities. 

For an effective and dependable supply of gas, the distribution network must be designed and laid out as efficiently as 

possible. Advanced technologies must also be used for pressure regulation, odorization, and control systems. 

 

4. Automation and SCADA Systems: 

Operations for CGD are monitored and controlled in large part through automation and Supervisory Control and Data 

Acquisition (SCADA) systems. They enable remote control of valves and equipment, as well as real-time monitoring of 

pipeline pressures, flow rates, and leak detection. 

 

5. Safety and Security Measures: 

The safety and dependability of CGD infrastructure are improved through technological developments in safety systems 

like remote monitoring, gas leak detection sensors, and emergency shut-off mechanisms. 

 

 

7. Social and cultural factors influencing acceptance and adoption CGD 

Social and cultural factors play a significant role in the acceptance and adoption of City Gas Distribution (CGD) for its 

successful expansion in India. The following details provide insights into the social and cultural factors that influence the 

acceptance and adoption of CGD: 

 

1. Awareness and Perception: 

The acceptability of this energy source could be hampered by a lack of knowledge about CGD and its benefits. Perception, 

such as how people feel about how safe, dependable, and affordable natural gas is, can affect people's and communities' 

readiness to adopt CGD. 

 

2. Consumer Preferences and Behavior: 

The adoption of CGD is significantly influenced by consumer preferences and behavior. Consumer behavior is influenced 

by elements like the desire to cook with conventional fuels, the use of current energy sources, and knowledge with 

alternative energy sources. 

 

3. Socioeconomic Factors: 

The acceptance and adoption of CGD are influenced by socioeconomic considerations, including income levels, 

affordability, and economic viability. The inclination of homes and companies to switch to natural gas can be influenced 

by the availability of affordable connections, competitive pricing, and flexible payment choices. 

 

4. Cultural Practices and Habits: 
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The acceptance and implementation of CGD are influenced by cultural customs and habits around cooking, energy use, 

and lifestyle decisions. The inclination to move to natural gas may be influenced by traditional cooking habits, cultural 

preferences for particular cooking fuels, and devotion to old cooking techniques. 

 

 

 

 

5. Community Engagement and Stakeholder Participation: 

The successful growth of CGD depends on effective stakeholder participation and community engagement. CGD projects 

can gain acceptance and support through interacting with local communities, responding to their concerns, and including 

stakeholders like resident welfare associations, local authorities, and community leaders. 

 

8. Environmental sustainability and impact assessment 

Environmental sustainability and impact analysis are key factors in the success of City Gas Distribution's (CGD) 

operations in India. The information below sheds light on how the CGD expansion would affect environmental 

sustainability and other factors: 

 

1. Reduced Carbon Emissions: 

By lowering carbon emissions compared to traditional fossil fuels like coal and diesel, CGD supports environmental 

sustainability. Natural gas contributes to better air quality and decrease greenhouse gas emissions because it burns cleaner 

and produces fewer emissions of carbon dioxide (CO2). 

 

2. Air Quality Improvement: 

By lowering the emissions of pollutants including sulphur dioxide (SO2), nitrogen oxides (NOx), particulate matter (PM), 

and volatile organic compounds (VOCs) in comparison to traditional fuels, CGD growth helps to enhance air quality. 

 

3. Environmental Impact Assessment: 

It is essential to complete an Environmental Impact Assessment (EIA) before CGD initiatives are put into action. EIAs 

assess the project's possible effects on the environment, including the quality of the air and water, land use, biodiversity, 

and socioeconomic factors. 

 

4. Mitigation of Methane Emissions: 

Expansion of CGD can help reduce emissions of the strong greenhouse gas methane. Natural gas production, storage, and 

delivery pose a risk for methane leakage. 

 

5. Sustainable Energy Transition: 

By easing the switch to greener energy sources, CGD growth supports India's sustainable energy objectives. It backs 

efforts by the government to advance clean energy, energy efficiency, and a variety of sustainable energy sources. 

 

9. Finding & Discussion 

Several important findings are drawn from the thorough examination of the variables driving City Gas Distribution's 

(CGD) growth in India. First and foremost, the Petroleum and Natural Gas Regulatory Board (PNGRB) and its related 

rules play a fundamental role in providing a framework that is essential for the expansion of CGD by guaranteeing 

competition, transparency, and compliance. Second, economic factors that directly affect the profitability and 

sustainability of CGD projects, including as market demand, revenue models, and natural gas pricing, are crucial in 

assessing the financial viability of these projects. Thirdly, to guarantee dependable and effective CGD operations, a strong 

infrastructure and cutting-edge technology must be integrated, with an emphasis on automation, safety measures, pipeline 

design, and monitoring systems. Furthermore, obtaining acceptance and support from local communities depends on 

recognizing and resolving social and cultural factors; this underscores the significance of successful community 

involvement and awareness initiatives. The last important consideration is environmental sustainability, which emphasizes 

how CGD can lower carbon emissions and enhance air quality by using natural gas that burns cleaner. The development 

of a well-rounded plan that takes these factors into account is essential to the long-term, profitable growth of CGD 

networks in India. 

 

10. Conclusion 

Ultimately, it is important to acknowledge that the establishment of City Gas Distribution (CGD) in India is a multifaceted 

undertaking that need meticulous evaluation of several facets. The legal and regulatory environment, which is primarily 

governed by the Petroleum and Natural Gas Regulatory Board (PNGRB) and related regulations, is essential to fostering 

the expansion of CGD since it guarantees competition, safety, and transparency. The financial viability of CGD projects 

is significantly influenced by economic variables, including the cost of natural gas, tariff policies, market demand, and 

return on investment. Both technology and infrastructure considerations must be considered when expanding CGD 

networks. Many variables, including as pipeline design, material selection, compression and metering stations, automation 
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and SCADA systems, safety and security protocols, all affect the efficacy, reliability, and safety of CGD operations. In 

addition, societal and cultural factors like consumer preferences, socioeconomic status, and knowledge of natural gas as 

a clean fuel impact the acceptance and uptake of CGD. Because CGD replaces traditional fossil fuels with cleaner-burning 

natural gas, it reduces carbon emissions and improves air quality, making its environmental sustainability crucial. Utilizing 

technology, monitoring systems, and environmental impact assessments are important ways to lessen the environmental 

impact of CGD projects. To summarize, the growth of City Gas Distribution in India will rely on the implementation of a 

well-rounded approach that considers social, economic, technological, legal, regulatory, and environmental factors. By 

doing this, India can fulfill its goal of having a future with cleaner and more sustainable energy. 

Bibliography: 

1. Bansode, P. D., & Phadnis, V. M. (2017). Challenges and opportunities in the city gas distribution sector in India. 

Energy Sources, Part A: Recovery, Utilization, and Environmental Effects, 39(1), 72-82. 

2. Chouksey, V., & Padhee, S. (2019). City gas distribution in India: Present status, potential, and future prospects. 

Energy Strategy Reviews, 23, 175-186. 

3. Dua, V. (2018). Natural gas in India: An overview. Renewable and Sustainable Energy Reviews, 81(2), 3029-3035. 

4. Gas Authority of India Limited (GAIL). (2022). Annual Report 2021-2022. Retrieved from [URL] 

https://www.gailonline.com/pdf/InvestorsZone/AnnualReports/GAILAnnualReport202122Final.pdf 

5. International Energy Agency (IEA). (2021). India 2021: Energy Policy Review. Paris, France: International Energy 

Agency. 

6. Maharashtra Natural Gas Limited (MNGL). (2022). Sustainability Report 2021-2022. Retrieved from [URL] 

https://mngl.in/storage/21352/Final-Annual-Report-21-22.pdf 

7. Muley, D. (2018). City gas distribution in India: A case study of Pune. International Journal of Renewable Energy 

Development, 7(2), 119-126. 

8. Sharma, N., & Sharma, A. (2020). Opportunities and challenges for city gas distribution (CGD) business in India. 

Journal of Engineering and Technology Management, 57, 101575. 

9. The Energy and Resources Institute (TERI). (2019). City Gas Distribution (CGD) Sector in India: Prospects, 

Challenges, and Way Forward. Retrieved from [URL] https://cgdindia.net/growth-prospects-promising-plans-and-

roadblocks-facing-the-cgd-sector-in-india/ 

10. World Bank. (2018). India - Maharashtra Gas Project: Environmental Assessment. Washington, DC: World Bank 

Group. 

11. PNGRB - Petroleum and Natural Gas Regulatory Board: http://www.pngrb.gov.in/ 

12. Ministry of Petroleum and Natural Gas, Government of India: https://www.petroleum.nic.in/ 

13. "City Gas Distribution: Regulations and Tariff Structures," Natural Gas Society of India: https://ngsindia.org/city-

gas-distribution-regulations-and-tariff-structures/ 

14. "India Natural Gas Distribution Market - Growth, Trends, and Forecast (2020-2025)," Mordor Intelligence: 

https://www.mordorintelligence.com/industry-reports/india-natural-gas-distribution-market 

15. "Natural Gas in India: Past, Present, and Future," International Energy Agency: https://www.iea.org/reports/natural-

gas-in-india 

16. "Smart City Gas Distribution System," Bharat Petroleum Corporation Limited: 

https://www.bharatpetroleum.in/Smart-City-Gas-Distribution-System.aspx 

17. "City Gas Distribution: Challenges and Opportunities," Energy World: https://www.energyworldmag.com/city-gas-

distribution-challenges-and-opportunities/ 

18. "Factors Affecting Adoption of Natural Gas as a Fuel in India: A Review," International Journal of Renewable 

Energy Research: https://www.ijrer.org/ijrer/index.php/ijrer/article/view/6514 

19. "Community Engagement for Infrastructure Projects," International Finance Corporation: 

https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/infrastructure+investment/su

stainable+infrastructure/community+engagement 

20. "Social and Cultural Factors Influencing Renewable Energy Adoption: Lessons from India," International Journal of 

Energy Economics and Policy: https://www.econjournals.com/index.php/ijeep/article/view/759 

21. "Environmental Impact Assessment (EIA) Guidelines for City Gas Distribution (CGD) Projects," Ministry of 

Environment, Forest and Climate Change, Government of India: http://www.moef.gov.in/eia-division 

22. "Environmental Impact Assessment (EIA)," Ministry of Environment, Forest and Climate Change, Government of 

India: http://www.moef.gov.in/eia-division 

 

 

 

 

 

 

https://cgdindia.net/growth-prospects-promising-plans-and-roadblocks-facing-the-cgd-sector-in-india/
https://cgdindia.net/growth-prospects-promising-plans-and-roadblocks-facing-the-cgd-sector-in-india/
http://www.pngrb.gov.in/
https://www.petroleum.nic.in/
https://ngsindia.org/city-gas-distribution-regulations-and-tariff-structures/
https://ngsindia.org/city-gas-distribution-regulations-and-tariff-structures/
https://www.mordorintelligence.com/industry-reports/india-natural-gas-distribution-market
https://www.iea.org/reports/natural-gas-in-india
https://www.iea.org/reports/natural-gas-in-india
https://www.ijrer.org/ijrer/index.php/ijrer/article/view/6514
https://www.econjournals.com/index.php/ijeep/article/view/759
http://www.moef.gov.in/eia-division

