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Abstract: India is a developing country comprising more than one-sixth of the world’s population. Solely 

due to this reason there is a large dependence on energy resources for meeting the daily requirements 

particularly the fossil fuels which are generally regarded as undesirable for several reasons. Among the 

various other energy resources available, biogas has emerged as a promising fuel for the future with 

numerous advantages. This paper throws light upon the progress of biogas technology in India, suggesting 

how this valuable potent resource can be used for future sustainability. This study can be helpful in 

implementing biogas technology in many rural areas across India thereby establishing social and economic 

stability. Biogas is produced by anaerobic digestion of manure, energy crops (mainly maize), wastewater 

treatment sludge and organic waste. Biogas is a renewable energy source. Sustainability requirements are 

increasingly important. As a greenhouse gas, methane is 25 times stronger than carbon dioxide, so small 

leakages of biogas have a strong negative effect on the total greenhouse gas performance of the energy 

production pathway. This chapter covers an overview from the literature concerning methane emissions 

from different steps in the biogas production chain with reference to relevant selected articles. 

 

Keywords: Renewable energy, Anaerobic digestion, Biomass, Biogas, Energy crops. 

 

REFERENCES 

[1]. Azeem Hafiz P, Rashid Ahamed, Muhamed S , Sharukh M,“ Study of Biogas as a Sustainable Energy Source 

in India,” International Journal of Research in Mechanical Engineering Volume 4, Issue 3, May-June, 2016, 

pg. 58-62. 

[2]. Mathieu Dumont, LuchienLuning, I SmailYildiz, KlaasKoop ,“Methane emissions in biogas production ” 

page no 248-266 DOI: 10.1533/9780857097415.2.248. 

[3]. Amar Kumar Das, Shovan Nandi, Subrat Kumar Patra , “Scope of Biogas generation from Kitchen wastes 

and its economical adoptability,” International Journal of Latest Engineering and Management Research, 

Volume 02 - Issue 05, May 2017 , pg :. 49-53. 

[4]. Emma Lindkvist , Magnus Karlsson and Jenny Ivner, “ Systems Analysis of Biogas Production—Part I 

Research Design,” Energies 2019, 12, 926; pg :-1-12 doi:10.3390/en12050926 

[5]. Nagy Valeria, SzaboEmese,” Biogas from organic wastes’, Seriastiintele Vietii ,Vol. 21, issue 4, 2011, pg :. 

887-891 

[6]. Yadvika, Santosh , T.R. Sreekrishnan, SangeetaKohli, VineetRana “Enhancement of biogas production from 

solid substrates using different techniques–a review,”(2004) Pg:1-10. doi:10.1016/j.biortech.2004.02.010 

[7]. Subodh Kumar Sau, Prasanta Kumar Nandi, ApurbaGiri, Tapas Kumar Manna, “Enhancement of Methane 

Production from Tea Waste and Pumpkin Waste using Human Urine,” International Journal of Science, 

Engineering and Technology Research (IJSETR) Volume 2, Issue 12, December 2013  

[8]. Ashenafi Tesfaye Bicks “Investigation of Biogas Energy Yield from Local Food Waste and Integration of 

Biogas Digester and Baking Stove for Injera Preparation: A Case Study in the University of Gondar Student 

Cafeteria,” Journal of Energy ,Volume 2020, Article ID 8892279, 11 

pageshttps://doi.org/10.1155/2020/8892279 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 3, Issue 1, February 2023 
 

Copyright to IJARSCT               DOI: 10.48175/IJARSCT-8343 582 

www.ijarsct.co.in 

Impact Factor: 7.301 

[9]. Gregor D. Zupancic and Viktor Grilc “Anaerobic Treatment andBiogas Production from Organic Waste’’, 

Institute for Environmental Protection and Sensors,Slovenia page 1-28. 

[10]. Sagor Kumar Pramanik, FatihahBintiSuja, Biplob Kumar Pramanik and Shahrom Bindi 

MdZain,“Opportunity of Biogas Production from Solid Organic Wastes through Anaerobic Digestion,’’ 

ICCEE 2018 E3S Web of Conferences 65, 05025 (2018) https://doi.org/10.1051/e3sconf/20186505025 

[11]. GudinaTerefeTucho, Henri C. Moll, Anton J. M. SchootUiterkampandSanderineNonhebel,“Problems with 

Biogas Implementation inDeveloping Countries from the Perspective ofLabor Requirements,” Energies 2016, 

9, 750; Pg:1-16doi:10.3390/en9090750 

[12]. Tatiana Nevzorova , Vladimir Kutcherov, “ Barriers to the wider implementation of biogas as a source of 

energy: A state-of-the-art review,” Energy Strategy Reviews 26 (2019) 100414, pg:- 1-12 

https://doi.org/10.1016/j.esr.2019.100414. 

[13]. [13]RaveendranSindhu, ParameswaranBinod, Ashok Pandey,SnehalataAnkaram, YuminDuan, Mukesh 

Kumar Awasth,“Biofuel production From Biomass: TowardSustainable Development,“ Current 

Developments in Biotechnology and Bioengineering. Pg -79-92https://doi.org/10.1016/B978-0-444-64083-

3.00005-1, 

[14]. N.W. Ingole and A.G. Bhole,” Utilization of water hyacinth relevant in water treatment and resource recovery 

with special reference to India,” IWA Publishing 2002 Journal ,283-296, 4 December 2001 of Water 

[15]. Peter Jacob Jorgensen, Plan Energi, “Biogas – green energy,” pg -1-36. 

[16]. Muhammad Rashed Al Mamun and Shuichi Torii, “Enhancement of Methane Concentration by Removing 

Contaminants from Biogas Mixtures Using Combined Method of Absorption and Adsorption,” Hindawi 

International Journal of Chemical Engineering Volume 2017, Article ID 7906859, pg :1-10 

https://doi.org/10.1155/2017/7906859 

[17]. Amir Izzuddin Adnan, Mei Yin Ong ,SaifuddinNomanbhay, Kit Wayne Chew andPau Loke Show,“ 

Technologies for Biogas Upgrading to Biomethane:A Review, Bioengineering 2019, 6, 92Pg -1-23; 

doi:10.3390/bioengineering6040092. 

[18]. [18] Sunil Kumar Srivastava,“Advancement in biogas production from the solid waste by optimizing the 

anaerobic digestion,” Waste Disposal & Sustainable Energy (2020) 2:pg85–

103,https://doi.org/10.1007/s42768-020-00036-x 

[19]. Dr Nitin W Ingole, “ Development and Design of Biogas Plant for Treatment of Kitchen Waste,” 

International Journal of research in engineering, and Science and technology,Vol-01,no-05,(2015). 

[20]. Kamrun Nahar, “Biogas Production from Water Hyacinth(EichhorniaCrassipes),” Asian Journal of Applied 

Science and Engineering, Volume 1, No 1 (2012)pg : 9-13. 

[21]. Economic and Environmental Impacts of Biogas ,”Economic and Environmental Impacts of Biogas “,Journal 

of Agricultural Machinary Science ,2012,8(3),271-277 

[22]. Dr. Nitin W. Ingole, "Biogas from water hyacinth by triphasic digestion process," Journal of the Institution of 

Engineers (India): Environmental Engineering Division, Volume No.81,pg :13-16. 

[23]. Federica Liberti, ValentinaPistolesi , MawahebMouftahi, NejibHidouri ,PietroBartocci, Sara Massoli , Mauro 

Zampilli and Francesco Fantozzi ,” An Incubation System to Enhance Biogas andMethane Production: A 

Case Study of an ExistingBiogas Plant in Umbria, Italy,”MDPI, Processes 2019, 7, 925; 

doi:10.3390/pr7120925 

[24]. M.S. Miah · Chika Tada · Yingnan Yang Shigeki Sawayama,” Aerobic thermophilic bacteria enhance biogas 

production,” J Mater Cycles Waste Manag (2005) 7:48–54 , DOI 10.1007/s10163-004-0125-y 

[25]. Dr.Nitin W. Ingole, “Comparative study of production of biogas from water hyacinth by single phasic and 

diphsic digestion process”Journal of indian water work association,(2000) pg :-137-140. 

[26]. Moses Jeremiah BarasaKabeyi and OludolapoAkanniOlanrewaju,” Biogas Production and Applications in the 

Sustainable Energy Transition” Journal of Energy Volume 2022, Article ID 8750221, 43 pages 

https://doi.org/10.1155/2022/8750221 

[27]. S.Abanades ,H. Abbaspour, A. Ahmadi, B. Das· M. A. Ehyaei, F. Esmaeilion · M. El Haj Assad, T. 

Hajilounezhad8 , D. H. Jamali , A. Hmida ,· H. A. Ozgoli , S. Safari , M. AlShabi , E. H. 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 3, Issue 1, February 2023 
 

Copyright to IJARSCT               DOI: 10.48175/IJARSCT-8343 583 

www.ijarsct.co.in 

Impact Factor: 7.301 

Bani-Hani,”International journal of envoirnmental science and technology (2022) 19:3377–3400, 

https://doi.org/10.1007/s13762-021-03301-6 

[28]. Peter Weiland,” Biogas production: current state and perspectives,’’ApplMicrobiolBiotechnol (2010) 

85:849–860 DOI 10.1007/s00253-009-2246-7 

[29]. A. Comparetti, P. Febo, C. Greco and S. Orlando, “Current state and future of biogas and digestate 

production,” Bulgarian Journal of Agricultural Science, 19 (No 1) 2013,pg : 1-14. 

[30]. Seyedeh Azadeh Alavi-Borazjani1 · Luís A. C. Tarelho1 · Isabel Capela,” Waste and Biomass Valorization” 

1 April 2021 https://doi.org/10.1007/s12649-021-01461-7 

[31]. Abdeen Mustafa Omer,” An overview of Biomass and Biogas for energy generation: Recent development 

and perspectives “Journal of Bioscience and Biotechnology Discover Volume 1(3), pages 42-58, August 

2016 https://doi.org/10.31248/JBBD2016.010 

[32]. Abdeen Mustafa Omer,”An Overview Of Biomass And Biogas For Energy Generation: Recent Development 

And Perspectives “Cellulose Chem. Technol., 46 (7-8), 477-492 (2012) 

[33]. Nathaniel Sawyerr, Cristina Trois, TilahunWorkneh,VincentOkudoh,” An Overview of Biogas Production: 

Fundamentals, Applications and Future Research, International Journal of Energy Economics and Policy, 

2019, 9(2), 105-116. DOI: https://doi.org/10.32479/ijeep.7375 

[34]. Amirhossein Malakahmad, Syazana Nasrudin, Noor Ezlin Ahmad Basri and ShahromMdZain Anaerobic,” 

Transformation of Biodegradable Waste; Simultaneous Production of Energy and Fertilizer ,” American 

Journal of Environmental Science, 9 (2): 113-119, 2013 

[35]. Amirhossein Malakahmad, Noor Ezlin Ahmad Basri, ShahromMdZain,” Production of Renewable Energy by 

Transformation of Kitchen Waste to Biogas, Case Study of Malaysia,” 978-1-4577-1549-5/11/2011IEEE 

[36]. C.Bonechi,M.Consumi.A.Donati,G.Leone,A.Magnani,G.Tamasi,C.Rossi,”Biomass:AnOverview”Bioenergy 

systems for the Future. http://dx.doi.org/10.1016/B978-0-08-101031-0.00001-6 

[37]. Khuthadzo Mudzanani ,Esta van Heerden , RynethMbhele , and Michael O. Daramola ,”Enhancement of 

Biogas Production via Co-Digestion of Wastewater Treatment Sewage Sludge and Brewery Spent 

Grain:Physicochemical Characterization and Microbial Community “Sustainability 2021, 13, 8225. Pg:1-16 

https://doi.org/10.3390/su13158225. 

[38]. ArchanaKasinath, SylwiaFudala-Ksiazek, MalgorzataSzopinska, Hubert Bylinski,WojciechArtichowicz, 

Anna Remiszewska-Skwarek, AnetaLuczkiewicz,” Biomass in biogas production: Pretreatment and 

codigestion”, Renewable and Sustainable Energy Reviews, Renewable and Sustainable Energy Reviews 150 

(2021) 111509 https://doi.org/10.1016/j.rser.2021.111509. 

[39]. P. Manonmani, R.Elangomathavan, MukeshGoel and LurwanMuazu Biogas Production Potential Of 

Different Substrate In Various Combinations,” International Journal of Advanced Research in Biology 

Engineering Science and Technology (IJARBEST) Vol. 2, Issue 6, June 2016. 

[40]. K Sivabalan, Suhaimi Hassan, HamdanYa and JagadeeshPasupuleti,”A review on the characteristic of 

biomass and classification of bioenergy through direct combustion and gasification as an alternative power 

supply,” International Conference on Robotics and Artificial Intelligence,1831(2021) 012033 

doi:10.1088/1742-6596/1831/1/012033 

 

 

 

 

 

 

 

 


