
149 

 

DAFTAR PUSTAKA 

 

1. Smith CJ, Forster PM, Allen M, Fuglestvedt J, Millar RJ, Rogelj J, et al. 

Current fossil fuel infrastructure does not yet commit us to 1.5 C warming. 

Nat Commun. 2019;10(1):101.  

2. Chisti Y. Biodiesel from microalgae. Biotechnol Adv. 2007;25(3):294–306.  

3. Dewan Energi Nasional Republik Indonesia. Satya Bahas Ketahanan Energi 

Indonesia [Internet]. 2023. Available from: 

https://den.go.id/index.php/berita/satya-bahas-ketahanan-energi-indonesia 

4. Munaeni W, Lesmana D, Irawan H, Hamka MS, Nafsiyah I. Potensi 

Budidaya dan Olahan Rumput Laut di Indonesia. Tohar Media; 2023.  

5. Kuncahyo P, Fathallah A, Sanuri SS. Analisa prediksi potensi bahan baku 

biodiesel sebagai suplemen bahan bakar motor diesel di Indoesia. J Tek ITS. 

2013;2(1):B62–6.  

6. Nugraha R, Varlitya CR, Judijanto L, Adiwijaya S, Suryahani I, Murwani 

IA, et al. Green Economy: Teori, Konsep, Gagasan Penerapan Perekonomian 

Hijau Berbagai Bidang di Masa Depan. PT. Sonpedia Publishing Indonesia; 

2024.  

7. Zulkarnain DA, Sari LA, Sari PDW, Nindarwi DD, Arsad S. Monitoring the 

distribution of phytoplankton in vannamei shrimp cultivation in intensive 

system, Banyuwangi, East Java, Indonesia. In: IOP Conference Series: Earth 

and Environmental Science. IOP Publishing; 2023. p. 12041.  

8. Holm‐Nielsen JB, Mamur APO, Masebinu S. Socioeconomic Analysis of 

Renewable Energy Interventions: Developing Affordable Small‐scale 

Household Sustainable Technologies in Northern Uganda. Intell Data Min 

Anal Power Energy Syst Model Appl Smarter Effic Power Syst. 2022;319–

41.  

9. Singh DV, Singh RP. Algal consortia based metal detoxification of 

municipal wastewater: Implication on photosynthetic performance, lipid 

production, and defense responses. Sci Total Environ [Internet]. 

2022;814:151928. Available from: 

https://www.sciencedirect.com/science/article/pii/S0048969721070042 



150 

 

10. Wijffels RH, Barbosa MJ, Eppink MHM. Microalgae for the production of 

bulk chemicals and biofuels. Biofuels, Bioprod Biorefining [Internet]. 2010 

May 1;4(3):287–95. Available from: https://doi.org/10.1002/bbb.215 

11. Budiman A, Suyono EA, Merdekawati A, Pradana YS, Sudibyo H, Seniorita 

L, et al. Mikroalga: Kultivasi, Pemanenan, Ekstraksi, dan Konversi Energi. 

UGM PRESS; 2023.  

12. Gupta PL, Choi HJ, Pawar RR, Jung SP, Lee SM. Enhanced biomass 

production through optimization of carbon source and utilization of 

wastewater as a nutrient source. J Environ Manage. 2016;184:585–95.  

13. Borowitzka MA. High-value products from microalgae—their development 

and commercialisation. J Appl Phycol. 2013;25:743–56.  

14. Hu J, Nagarajan D, Zhang Q, Chang JS, Lee DJ. Heterotrophic cultivation 

of microalgae for pigment production: A review. Biotechnol Adv. 

2018;36(1):54–67.  

15. Mata TM, Martins AA, Caetano NS. Microalgae for biodiesel production 

and other applications: A review. Renew Sustain Energy Rev. 

2010;14(1):217–32.  

16. Duong VT, Li Y, Nowak E, Schenk PM. Microalgae Isolation and Selection 

for Prospective Biodiesel Production. Vol. 5, Energies. 2012. p. 1835–49.  

17. Sforza E, Simionato D, Giacometti GM, Bertucco A, Morosinotto T. 

Adjusted Light and Dark Cycles Can Optimize Photosynthetic Efficiency in 

Algae Growing in Photobioreactors. PLoS One [Internet]. 2012 Jun 

20;7(6):e38975. Available from: 

https://doi.org/10.1371/journal.pone.0038975 

18. Egede EJ, Jones H, Cook B, Purchase D, Mouradov A. Application of 

Microalgae and Fungal-Microalgal Associations for Wastewater Treatment 

BT  - Fungal Applications in Sustainable Environmental Biotechnology. In: 

Purchase D, editor. Cham: Springer International Publishing; 2016. p. 143–

81. Available from: https://doi.org/10.1007/978-3-319-42852-9_7 

19. Rawat I, Ranjith Kumar R, Mutanda T, Bux F. Biodiesel from microalgae: 

A critical evaluation from laboratory to large scale production. Appl Energy. 

2013;103:444–67.  



151 

 

20. Droop MR. 25 years of algal growth kinetics a personal view. J Bot Mar. 

1983;  

21. Sarada R, Sarat Chandra T, Deepak RS, Maneesh Kumar M, Mukherji S, 

Chauhan VS, et al. Evaluation of indigenous fresh water microalga 

Scenedesmus obtusus for feed and fuel applications: Effect of carbon 

dioxide, light and nutrient sources on growth and biochemical 

characteristics. Bioresour Technol. 2016;207:430–9.  

22. Gouveia JD, Ruiz J, van den Broek LAM, Hesselink T, Peters S, Kleinegris 

DMM, et al. Botryococcus braunii strains compared for biomass 

productivity, hydrocarbon and carbohydrate content. J Biotechnol. 

2017;248:77–86.  

23. Deng Q, Han P, Xu J, Zou JJ, Wang L, Zhang X. Highly controllable and 

selective hydroxyalkylation/alkylation of 2-methylfuran with cyclohexanone 

for synthesis of high-density biofuel. Chem Eng Sci. 2015;138:239–43.  

24. Lea-Smith DJ, Bombelli P, Vasudevan R, Howe CJ. Photosynthetic, 

respiratory and extracellular electron transport pathways in cyanobacteria. 

Biochim Biophys Acta - Bioenerg. 2016;1857(3):247–55.  

25. World Bank. Electric power consumption (kWh per capita) [Internet]. 2019. 

Available from: 

https://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC 

26. International Renewable Energy Agency. Renewable Energy Prospects: 

Indonesia [Internet]. 2020. Available from: https://www.irena.org/-

/media/Files/IRENA/Agency/Publication/2017/Mar/IRENA_REmap_Indon

esia_summary_2017.October 2020 

27. Kementerian Energi dan Sumber Daya Mineral. Rencana Umum Energi 

Nasional (RUEN) [Internet]. Jakarta: Kementerian Energi dan Sumber Daya 

Mineral; 2014. Available from: 

https://www.esdm.go.id/assets/media/content/content-rencana-umum-

energi-nasional-ruen.pdf 

28. Asian Development Bank. Energy [Internet]. 2021. Available from: 

https://www.adb.org/what-we-do/topics/energy 

29. Price Waterhouse Coopers. Renewable energy set to contribute 23% to 



152 

 

national energy needs in 2025 [Internet]. 2020. Available from: 

https://www.pwc.com/id/en/media-centre/infrastructure-news/august-

2020/renewable-energy-set-to-contribute-23-percent-to-national-energy-

needs-in-2025.html 

30. International Energy Agency. Renewables 2021 [Internet]. 2021. Available 

from: https://www.iea.org/reports/renewables-2021 

31. World Bank. Renewable energy consumption (% of total final energy 

consumption) [Internet]. 2020. Available from: 

https://data.worldbank.org/indicator/EG.FEC.RNEW.ZS 

32. Badan Geologi. Laporan Kinerja Badan Geologi Tahun Anggaran 2019 

[Internet]. 2019. Available from: 

https://absensi.geologi.esdm.go.id/assets/media/content/content-laporan-

kinerja-badan-geologi-tahun-anggaran-2019-1.pdf 

33. International Finance Corporation. IFC’s Impact in Energy [Internet]. 2021. 

Available from: https://www.ifc.org/content/dam/ifc/doc/mgrt/ifc-

infrastructure-sectorsheet-energy-jan2023-v4-final.pdf 

34. United Nations Development Program. Sustainable Energy Hub [Internet]. 

2018. Available from: https://www.undp.org/energy 

35. Kementerian Energi dan Sumber Daya Mineral. Rencana Umum Energi 

Nasional (RUEN). Jakarta: Kementerian Energi dan Sumber Daya Mineral; 

2014.  

36. World Bank. Renewable energy consumption (% of total final energy 

consumption). 2020.  

37. World Wildlife Fund. 2019 WWF-US Annual Report [Internet]. 2019. 

Available from: 

https://files.worldwildlife.org/wwfcmsprod/files/FinancialReport/file/7m1y

8wax5s_WWF_AR2019_FINALPAGES.pdf 

38. Bloomberg NEF. New Energy Outlook 2022 [Internet]. 2021. Available 

from: https://about.bnef.com/new-energy-outlook/ 

39. International Atomic Energy Agency. Indonesia [Internet]. 2020. Available 

from: https://www.irena.org/-

/media/Files/IRENA/Agency/Statistics/Statistical_Profiles/Asia/Indonesia_



153 

 

Asia_RE_SP.pdf 

40. International Energy Agency. Indonesia [Internet]. 2020. Available from: 

https://www.iea.org/countries/indonesia 

41. Bernstein HC, Kesaano M, Moll K, Smith T, Gerlach R, Carlson RP, et al. 

Direct measurement and characterization of active photosynthesis zones 

inside wastewater remediating and biofuel producing microalgal biofilms. 

Bioresour Technol. 2014;156:206–15.  

42. IEA Energy. Annual Report 2020 [Internet]. 2020. Available from: 

https://www.ieabioenergy.com/wp-content/uploads/2021/04/IEAB-Annual-

Report-2020.pdf 

43. Badan Pengkajian dan Penerapan Teknologi. Renstra Deputi Bidang TIEM 

2015-2019 [Internet]. 2018. Available from: 

https://www.bppt.go.id/dokumen/file/771/download 

44. IEA Energy. IEA Bioenergy Annual Report 2018 [Internet]. 2018. Available 

from: https://www.ieabioenergy.com/blog/publications/iea-bioenergy-

annual-report-2018/ 

45. Searchinger T, Heimlich R, Houghton RA, Dong F, Elobeid A, Fabiosa J, et 

al. Use of US croplands for biofuels increases greenhouse gases through 

emissions from land-use change. Science (80- ). 2008;319(5867):1238–40.  

46. Kothari R, Pandey AK, Kumar S, Tyagi V V, Tyagi SK. Different aspects of 

dry anaerobic digestion for bio-energy: An overview. Renew Sustain Energy 

Rev [Internet]. 2014;39:174–95. Available from: 

https://www.sciencedirect.com/science/article/pii/S1364032114004638 

47. Menteri Perencanaan Pembangunan Nasional. Keputusan Menteri 

Perencanaan Pembangunan Nasional/Kepala Badan Perencanaan 

Pembangunan Nasional Nomor KEP.82/M.PPN/HK/10/2020 Tentang 

Pembentukan Tim Koordinasi Strategis Percepatan Pengembangan Energi 

Baru Dan Terbarukan Lintas Sektor Dan Lintas Lembaga [Internet]. 2018. 

Available from: 

https://jdih.bappenas.go.id/data/abstrak/No__82_Salinan_SK_Tim_Kegiata

n_EBT.pdf 

48. Himmel ME, Ding SY, Johnson DK, Adney WS, Nimlos MR, Brady JW, et 



154 

 

al. Biomass Recalcitrance: Engineering Plants and Enzymes for Biofuels 

Production. Science (80- ). 2007 Feb 9;315(5813):804–7.  

49. Sorda G, Banse M, Kemfert C. An overview of biofuel policies across the 

world. Energy Policy. 2010;38(11):6977–88.  

50. Martin M. Industrial Symbiosis for the Development of Biofuel Production. 

2011.  

51. Demirbas A. Biofuels securing the planet’s future energy needs. Energy 

Convers Manag. 2009;50(9):2239–49.  

52. Hossain N, Mahlia TMI, Saidur R. Latest development in microalgae-biofuel 

production with nano-additives. Biotechnol Biofuels. 2019;12(1):125.  

53. Eaton WM, Burnham M, Running K, Hinrichs CC, Selfa T. Symbolic 

meanings, landowner support, and dedicated bioenergy crops in the rural 

northeastern United States. Energy Res Soc Sci. 2019;52:247–57.  

54. Zhang TY, Hu HY, Wu YH, Zhuang LL, Xu XQ, Wang XX, et al. Promising 

solutions to solve the bottlenecks in the large-scale cultivation of microalgae 

for biomass/bioenergy production. Renew Sustain Energy Rev. 

2016;60:1602–14.  

55. Kumar S, Singh R, Kumar V, Rani A, Jain R. Cannabis sativa: A Plant 

Suitable for Phytoremediation and Bioenergy Production BT - 

Phytoremediation Potential of Bioenergy Plants. In: Bauddh K, Singh B, 

Korstad J, editors. Singapore: Springer Singapore; 2017. p. 269–85.  

56. Londo M, van Stralen J, Uslu A, Mozaffarian H, Kraan C. Lignocellulosic 

biomass for chemicals and energy: an integrated assessment of future EU 

market sizes, feedstock availability impacts, synergy and competition 

effects, and path dependencies. Biofuels, Bioprod Biorefining [Internet]. 

2018 Nov 1;12(6):1065–81. Available from: 

https://doi.org/10.1002/bbb.1926 

57. Adu-Gyamfi R, Dzomeku IK, Lardi J. Evaluation of growth and yield 

potential of genotypes of Kersting’s groundnut (Macrotyloma geocarpum 

Harms) in Northern Ghana. Int Res J Agric Sci Soil Sci. 2012;2(12):509–15.  

58. Mirhosseini H, Amid BT. Effect of different drying techniques on 

flowability characteristics and chemical properties of natural carbohydrate-



155 

 

protein Gum from durian fruit seed. Chem Cent J [Internet]. 2013;7(1):1. 

Available from: https://doi.org/10.1186/1752-153X-7-1 

59. Smeets E, Tabeau A, van Berkum S, Moorad J, van Meijl H, Woltjer G. The 

impact of the rebound effect of the use of first generation biofuels in the EU 

on greenhouse gas emissions: A critical review. Renew Sustain Energy Rev 

[Internet]. 2014;38:393–403. Available from: 

https://www.sciencedirect.com/science/article/pii/S1364032114003608 

60. McKendry P. Energy production from biomass (part 1): overview of 

biomass. Bioresour Technol. 2002;83(1):37–46.  

61. Kementerian ESDM. Handbook Of Energy & Economic Statistics Of 

Indonesia [Internet]. Jakarta: Kementerian Energi dan Sumber Daya 

Mineral; 2019. Available from: 

https://www.esdm.go.id/assets/media/content/content-handbook-of-energy-

and-economic-statistics-of-indonesia-2021.pdf 

62. Kementerian ESDM. Handbook Of Energy & Economic Statistics Of 

Indonesia. Jakarta: Kementerian Energi dan Sumber Daya Mineral; 2019.  

63. Bauen A, Berndes G, Junginger M, Londo M, Vuille F, Ball R, et al. 

Bioenergy: a sustainable and reliable energy source. A review of status and 

prospects. Bioenergy a Sustain Reliab energy source A Rev status Prospect. 

2009;  

64. Zambon F, Cherubini M, Fernandes HJR, Lang C, Ryan BJ, Volpato V, et 

al. Cellular α-synuclein pathology is associated with bioenergetic 

dysfunction in Parkinson’s iPSC-derived dopamine neurons. Hum Mol 

Genet [Internet]. 2019 Jun 15;28(12):2001–13. Available from: 

https://doi.org/10.1093/hmg/ddz038 

65. Nguyen LN, Nguyen AQ, Johir MAH, Guo W, Ngo HH, Chaves A V, et al. 

Application of rumen and anaerobic sludge microbes for bio harvesting from 

lignocellulosic biomass. Chemosphere. 2019;228:702–8.  

66. Persson UM, Azar C. Preserving the World’s Tropical Forests  A Price on 

Carbon May Not Do. Environ Sci Technol. 2010;44(1):210–5.  

67. IPCC. Bioenergy [Internet]. 2018. Available from: 

https://www.ipcc.ch/report/renewable-energy-sources-and-climate-change-



156 

 

mitigation/bioenergy/ 

68. United Nations. The Sustainable Development Goals Report 2021 [Internet]. 

2021. Available from: https://unstats.un.org/sdgs/report/2021/#sdg-goals 

69. Lamers P, Hamelinck C, Junginger M, Faaij A. International bioenergy 

trade—A review of past developments in the liquid biofuel market. Renew 

Sustain Energy Rev. 2011;15(6):2655–76.  

70. Dornburg V, Faaij APC, Verweij PA, Banse M, Diepen K van, Keulen H 

van, et al. Biomass assessment: assessment of global biomass potentials and 

their links to food, water, biodiversity, energy demand and economy: 

inventory and analysis of existing studies: supporting document. MNP; 

2008.  

71. Bentsen NS, Felby C. Biomass for energy in the European Union-a review 

of bioenergy resource assessments. Biotechnol Biofuels. 2012;5:1–10.  

72. Mirzabaev A, Guta D, Goedecke J, Gaur V, Börner J, Virchow D, et al. 

Bioenergy, food security and poverty reduction: trade-offs and synergies 

along the water–energy–food security nexus. In: Sustainability in the Water 

Energy Food Nexus. Routledge; 2018. p. 60–78.  

73. Krug-Firstbrook M, Haggett C, Van Veelen B. Consumer (co-) ownership in 

renewables in Scotland (UK). Energy Transit Financ Consum Co-ownersh 

renewables. 2019;395–419.  

74. Hannon M, Gimpel J, Tran M, Rasala B, Mayfield S. Biofuels from algae: 

challenges and potential. Biofuels [Internet]. 2010 Sep 1;1(5):763–84. 

Available from: https://doi.org/10.4155/bfs.10.44 

75. Dismukes GC, Carrieri D, Bennette N, Ananyev GM, Posewitz MC. Aquatic 

phototrophs: efficient alternatives to land-based crops for biofuels. Curr 

Opin Biotechnol. 2008;19(3):235–40.  

76. Demirbas MF. Biofuels from algae for sustainable development. Appl 

Energy. 2011;88(10):3473–80.  

77. Ranga Rao A, Ravishankar GA, Sarada R. Cultivation of green alga 

Botryococcus braunii in raceway, circular ponds under outdoor conditions 

and its growth, hydrocarbon production. Bioresour Technol [Internet]. 

2012;123:528–33. Available from: 



157 

 

https://www.sciencedirect.com/science/article/pii/S0960852412010565 

78. Milledge JJ, Heaven S. A review of the harvesting of micro-algae for biofuel 

production. Rev Environ Sci Bio/Technology [Internet]. 2013;12(2):165–78. 

Available from: https://doi.org/10.1007/s11157-012-9301-z 

79. Stephenson AL, Kazamia E, Dennis JS, Howe CJ, Scott SA, Smith AG. Life-

Cycle Assessment of Potential Algal Biodiesel Production in the United 

Kingdom: A Comparison of Raceways and Air-Lift Tubular Bioreactors. 

Energy & Fuels [Internet]. 2010 Jul 15;24(7):4062–77. Available from: 

https://doi.org/10.1021/ef1003123 

80. Borowitzka MA. The ‘stress’ concept in microalgal biology—homeostasis, 

acclimation and adaptation. J Appl Phycol. 2018;30:2815–25.  

81. Zimmermann U, Carvalho FL, Mantelatto FL. The reproductive 

performance of the Red-Algae shrimp Leander paulensis (Ortmann, 

1897)(Decapoda, Palaemonidae) and the effect of post-spawning female 

weight gain on weight-dependent parameters. Brazilian J Oceanogr. 

2015;63:207–16.  

82. Chen F, Xiao Z, Yue L, Wang J, Feng Y, Zhu X, et al. Algae response to 

engineered nanoparticles: current understanding, mechanisms and 

implications. Environ Sci Nano [Internet]. 2019;6(4):1026–42. Available 

from: http://dx.doi.org/10.1039/C8EN01368C 

83. Jorquera O, Kiperstok A, Sales EA, Embiruçu M, Ghirardi ML. Comparative 

energy life-cycle analyses of microalgal biomass production in open ponds 

and photobioreactors. Bioresour Technol [Internet]. 2010;101(4):1406–13. 

Available from: 

https://www.sciencedirect.com/science/article/pii/S0960852409012449 

84. UNFCCC. OCS-Ocean Microalgae removal approach [Internet]. 2021. 

Available from: https://unfccc.int/sites/default/files/resource/OCS-Ocean 

Microalgae removal approach.pdf 

85. International Energy Agency. Renewables 2021. 2021.  

86. Holtzapple MT, Wu H, Weimer PJ, Dalke R, Granda CB, Mai J, et al. 

Microbial communities for valorizing biomass using the carboxylate 

platform to produce volatile fatty acids: A review. Bioresour Technol. 



158 

 

2022;344:126253.  

87. Demirbas T, Demirbas AH. Bioenergy, Green Energy. Biomass and 

Biofuels. Energy Sources, Part A Recover Util Environ Eff. 2010 Apr 

15;32(12):1067–75.  

88. Ragauskas AJ, Williams CK, Davison BH, Britovsek G, Cairney J, Eckert 

CA, et al. The Path Forward for Biofuels and Biomaterials. Science (80- ). 

2006 Jan 27;311(5760):484–9.  

89. Yadvika, Santosh, Sreekrishnan TR, Kohli S, Rana V. Enhancement of 

biogas production from solid substrates using different techniques––a 

review. Bioresour Technol. 2004;95(1):1–10.  

90. Van Gerpen J, Knothe G. 16 - Bioenergy and Biofuels from Soybeans. In: 

Johnson LA, White PJ, Galloway RBTS, editors. AOCS Press; 2008. p. 499–

538.  

91. Cherubini F, Jungmeier G, Wellisch M, Willke T, Skiadas I, Van Ree R, et 

al. Toward a common classification approach for biorefinery systems. 

Biofuels, Bioprod Biorefining. 2009;3(5):534–46.  

92. Sims  david w, Wearmouth  victoria j, Southjal  emily j, Hill  jacqueline m, 

Moore P, Rawlinson K, et al. Hunt warm, rest cool: bioenergetic strategy 

underlying diel vertical migration of a benthic shark. J Anim Ecol. 2006 Jan 

1;75(1):176–90.  

93. Fargione J, Hill J, Tilman D, Polasky S, Hawthorne P. Land Clearing and the 

Biofuel Carbon Debt. Science (80- ) [Internet]. 2008 Feb 

29;319(5867):1235–8. Available from: 

https://doi.org/10.1126/science.1152747 

94. Sims REH. Bioenergy to mitigate for climate change and meet the needs of 

society, the economy and the environment. Mitig Adapt Strateg Glob Chang 

[Internet]. 2003;8(4):349–70. Available from: 

https://doi.org/10.1023/B:MITI.0000005614.51405.ce 

95. Dale VH, Kline KL, Wright LL, Perlack RD, Downing M, Graham RL. 

Interactions among bioenergy feedstock choices, landscape dynamics, and 

land use. Ecol Appl. 2011 Jun 1;21(4):1039–54.  

96. Smeets EMW, Faaij APC, Lewandowski IM, Turkenburg WC. A bottom-up 



159 

 

assessment and review of global bio-energy potentials to 2050. Prog Energy 

Combust Sci. 2007;33(1):56–106.  

97. Yifeng Z, Booki M, Liping H, Irini A. Generation of Electricity and Analysis 

of Microbial Communities in Wheat Straw Biomass-Powered Microbial Fuel 

Cells. Appl Environ Microbiol. 2009 Jun 1;75(11):3389–95.  

98. De Almeida CLF, De S. Falcão H, De M. Lima GR, De A. Montenegro C, 

Lira NS, De Athayde-Filho PF, et al. Bioactivities from Marine Algae of the 

Genus Gracilaria. Vol. 12, International Journal of Molecular Sciences. 

2011. p. 4550–73.  

99. Melillo JM, Gurgel AC, Kicklighter DW, Reilly JM, Cronin TW, Felzer BS, 

et al. Unintended environmental consequences of a global biofuels program. 

In MIT Joint Program on the Science and Policy of Global Change; 2009.  

100. Ferreira DA, Franco HCJ, Otto R, Vitti AC, Fortes C, Faroni CE, et al. 

Contribution of N from green harvest residues for sugarcane nutrition in 

Brazil. GCB Bioenergy [Internet]. 2016 Sep 1;8(5):859–66. Available from: 

https://doi.org/10.1111/gcbb.12292 

101. Sovacool BK. An international comparison of four polycentric approaches 

to climate and energy governance. Energy Policy [Internet]. 

2011;39(6):3832–44. Available from: 

https://www.sciencedirect.com/science/article/pii/S0301421511002977 

102. Badger PC. Ethanol from cellulose: a general review. Trends new Crop new 

uses. 2002;1:17–21.  

103. Sims REH. Bioenergy to mitigate for climate change and meet the needs of 

society, the economy and the environment. Mitig Adapt Strateg Glob Chang. 

2003;8(4):349–70.  

104. da Costa ACL, Galbraith D, Almeida S, Portela BTT, da Costa M, de 

Athaydes Silva Junior J, et al. Effect of 7 yr of experimental drought on 

vegetation dynamics and biomass storage of an eastern Amazonian 

rainforest. New Phytol [Internet]. 2010 Aug 1;187(3):579–91. Available 

from: https://doi.org/10.1111/j.1469-8137.2010.03309.x 

105. Sovacool BK. An international comparison of four polycentric approaches 

to climate and energy governance. Energy Policy. 2011;39(6):3832–44.  



160 

 

106. Hahn-Hägerdal B, Galbe M, Gorwa-Grauslund MF, Lidén G, Zacchi G. Bio-

ethanol--the fuel of tomorrow from the residues of today. Trends Biotechnol. 

2006 Dec;24(12):549–56.  

107. Chen S, Xu Z, Li X, Yu J, Cai M, Jin M. Integrated bioethanol production 

from mixtures of corn and corn stover. Bioresour Technol. 2018;258:18–25.  

108. Kartha S, Leach G. Using modern bioenergy to reduce rural poverty. Stock 

Environ Inst. 2001;  

109. U.S. Environmental Protection Agency. Proposed Renewable Fuel Standards 

for 2023, 2024, and 2025 [Internet]. 2023. Available from: 

https://www.epa.gov/renewable-fuel-standard-program/proposed-

renewable-fuel-standards-2023-2024-and-2025 

110. Li Q, Du W, Liu D. Perspectives of microbial oils for biodiesel production. 

Appl Microbiol Biotechnol. 2008;80:749–56.  

111. Bennett M, Volckens J, Stanglmaier R, McNichol AP, Ellenson WD, Lewis 

CW. Biodiesel effects on particulate radiocarbon (14C) emissions from a 

diesel engine. J Aerosol Sci. 2008;39(8):667–78.  

112. O’Dell R, Silk W, Green P, Claassen V. Compost amendment of Cu–Zn 

minespoil reduces toxic bioavailable heavy metal concentrations and 

promotes establishment and biomass production of Bromus carinatus (Hook 

and Arn.). Environ Pollut [Internet]. 2007;148(1):115–24. Available from: 

https://www.sciencedirect.com/science/article/pii/S0269749106005975 

113. Wetherell MA, Montgomery C. Basal functioning of the hypothalamic-

pituitary-adrenal (HPA) axis and psychological distress in recreational 

ecstasy polydrug users. Psychopharmacology (Berl). 2014;231:1365–75.  

114. U.S. Department of Energy. In 2023, U.S. renewable diesel production 

capacity surpassed biodiesel production capacity [Internet]. 2023. Available 

from: https://www.eia.gov/todayinenergy/detail.php?id=60281 

115. Demirel B, Scherer P. Production of methane from sugar beet silage without 

manure addition by a single-stage anaerobic digestion process. Biomass and 

Bioenergy. 2008;32(3):203–9.  

116. Mata-Alvarez J, Dosta J, Romero-Güiza MS, Fonoll X, Peces M, Astals S. 

A critical review on anaerobic co-digestion achievements between 2010 and 



161 

 

2013. Renew Sustain Energy Rev. 2014;36:412–27.  

117. Gnansounou E, Dauriat A. Ethanol fuel from biomass: A review. J Sci Ind 

Res. 2005;64.  

118. Mola-Yudego B, Pelkonen P. The effects of policy incentives in the adoption 

of willow short rotation coppice for bioenergy in Sweden. Energy Policy 

[Internet]. 2008;36(8):3062–8. Available from: 

https://www.sciencedirect.com/science/article/pii/S0301421508001687 

119. Yan C, Dada L, Rose C, Jokinen T, Nie W, Schobesberger S, et al. The role 

of H 2 SO 4-NH 3 anion clusters in ion-induced aerosol nucleation 

mechanisms in the boreal forest. Atmos Chem Phys. 2018;18(17):13231–43.  

120. Mani S, Sokhansanj S, Bi X, Turhollow A. Economics of producing fuel 

pellets from biomass. Appl Eng Agric. 2006;22(3):421–6.  

121. Das D, Veziroglu TN. Advances in biological hydrogen production 

processes. Int J Hydrogen Energy. 2008;33(21):6046–57.  

122. Ren S, Lei H, Wang L, Bu Q, Chen S, Wu J, et al. The effects of torrefaction 

on compositions of bio-oil and syngas from biomass pyrolysis by microwave 

heating. Bioresour Technol [Internet]. 2013;135:659–64. Available from: 

https://www.sciencedirect.com/science/article/pii/S096085241201005X 

123. Kumar N, Muley PD, Boldor D, Coty GG, Lynam JG. Pretreatment of waste 

biomass in deep eutectic solvents: Conductive heating versus microwave 

heating. Ind Crops Prod [Internet]. 2019;142:111865. Available from: 

https://www.sciencedirect.com/science/article/pii/S0926669019308751 

124. Chookaew T, O-Thong S, Prasertsan P. Fermentative production of 

hydrogen and soluble metabolites from crude glycerol of biodiesel plant by 

the newly isolated thermotolerant Klebsiella pneumoniae TR17. Int J 

Hydrogen Energy [Internet]. 2012;37(18):13314–22. Available from: 

https://www.sciencedirect.com/science/article/pii/S0360319912013687 

125. Isah S, Ozbay G. Valorization of food loss and wastes: Feedstocks for 

biofuels and valuable chemicals. Front Sustain Food Syst. 2020;4:82.  

126. Zhang X, Li Y, Ouyang D, Lei J, Tan Q, Xie L, et al. Systematical review of 

interactions between microplastics and microorganisms in the soil 

environment. J Hazard Mater [Internet]. 2021;418:126288. Available from: 



162 

 

https://www.sciencedirect.com/science/article/pii/S0304389421012528 

127. Zuo Y, Maness PC, Logan BE. Electricity Production from Steam-Exploded 

Corn Stover Biomass. Energy & Fuels [Internet]. 2006 Jul 1;20(4):1716–21. 

Available from: https://doi.org/10.1021/ef060033l 

128. Schröder U, Harnisch F, Angenent LT. Microbial electrochemistry and 

technology: terminology and classification. Energy Environ Sci. 

2015;8(2):513–9.  

129. Lin XQ, Li ZL, Liang B, Zhai HL, Cai WW, Nan J, et al. Accelerated 

microbial reductive dechlorination of 2,4,6-trichlorophenol by weak 

electrical stimulation. Water Res [Internet]. 2019;162:236–45. Available 

from: 

https://www.sciencedirect.com/science/article/pii/S0043135419305810 

130. Lin XQ, Li ZL, Liang B, Zhai HL, Cai WW, Nan J, et al. Accelerated 

microbial reductive dechlorination of 2,4,6-trichlorophenol by weak 

electrical stimulation. Water Res. 2019;162:236–45.  

131. Martinsen OG, Heiskanen A. Bioimpedance and bioelectricity basics. 

Elsevier; 2023.  

132. Koch C, Harnisch F. What Is the Essence of Microbial Electroactivity?    

[Internet]. Vol. 7, Frontiers in Microbiology  . 2016. Available from: 

https://www.frontiersin.org/articles/10.3389/fmicb.2016.01890 

133. Mata MT, Cameron H, Avalos V, Riquelme C. Identification and 

Characterization of a Novel Microalgal Strain from the Antofagasta Coast 

Tetraselmis marina AC16-MESO (Chlorophyta) for Biotechnological 

Applications. Vol. 12, Plants. 2023.  

134. Liu T, Miao P, Shi Y, Tang KHD, Yap PS. Recent advances, current issues 

and future prospects of bioenergy production: A review. Sci Total Environ. 

2022;810:152181.  

135. Li P, Wang X, Luo Y, Yuan X. Sustainability evaluation of microalgae 

biodiesel production process integrated with nutrient close-loop pathway 

based on emergy analysis method. Bioresour Technol. 2022;346:126611.  

136. de Oliveira MC, Bassin ID, Cammarota MC. Microalgae and Cyanobacteria 

Biomass Pretreatment Methods: A Comparative Analysis of Chemical and 



163 

 

Thermochemical Pretreatment Methods Aimed at Methane Production. Vol. 

8, Fermentation. 2022.  

137. Chen WH, Nižetić S, Sirohi R, Huang Z, Luque R, M.Papadopoulos A, et al. 

Liquid hot water as sustainable biomass pretreatment technique for 

bioenergy production: A review. Bioresour Technol [Internet]. 

2022;344:126207. Available from: 

https://www.sciencedirect.com/science/article/pii/S0960852421015492 

138. Raven S, Srivastava C, Kaushik H, Hesuh V, Tiwari A. Fungal Cellulases: 

New Avenues in Biofuel Production BT - Approaches to Enhance Industrial 

Production of Fungal Cellulases. In: Srivastava M, Srivastava N, Ramteke 

PW, Mishra PK, editors. Cham: Springer International Publishing; 2019. p. 

1–18.  

139. Contreras-Angulo JR, Mata TM, Cuellar-Bermudez SP, Caetano NS, 

Chandra R, Garcia-Perez JS, et al. Symbiotic Co-Culture of Scenedesmus sp. 

and Azospirillum brasilense on N-Deficient Media with Biomass Production 

for Biofuels. Vol. 11, Sustainability. 2019.  

140. Demirbas T, Demirbas AH. Bioenergy, Green Energy. Biomass and 

Biofuels. Energy Sources, Part A Recover Util Environ Eff. 2010 

Apr;32(12):1067–75.  

141. Liu J, Pemberton B, Lewis J, Scales PJ, Martin GJO. Wastewater treatment 

using filamentous algae – A review. Bioresour Technol. 2020;298:122556.  

142. Li S, Wang P, Zhang C, Zhou X, Yin Z, Hu T, et al. Influence of polystyrene 

microplastics on the growth, photosynthetic efficiency and aggregation of 

freshwater microalgae Chlamydomonas reinhardtii. Sci Total Environ. 

2020;714:136767.  

143. Akintunde MO, Adebayo-Tayo BC, Ishola MM, Zamani A, Horváth IS. 

Bacterial Cellulose Production from agricultural Residues by two 

Komagataeibacter sp. Strains. Bioengineered. 2022 Apr 1;13(4):10010–25.  

144. Farooq W, Naqvi SR, Sajid M, Shrivastav A, Kumar K. Monitoring lipids 

profile, CO2 fixation, and water recyclability for the economic viability of 

microalgae Chlorella vulgaris cultivation at different initial nitrogen. J 

Biotechnol. 2022;345:30–9.  



164 

 

145. Sharma R, Mishra A, Pant D, Malaviya P. Recent advances in microalgae-

based remediation of industrial and non-industrial wastewaters with 

simultaneous recovery of value-added products. Bioresour Technol. 

2022;344:126129.  

146. Morais Junior WG, Gorgich M, Corrêa PS, Martins AA, Mata TM, Caetano 

NS. Microalgae for biotechnological applications: Cultivation, harvesting 

and biomass processing. Aquaculture. 2020;528:735562.  

147. Chen X, Zheng M, Zhang G, Li F, Chen H, Leng Y. The nature of dissolved 

organic matter determines the biosorption capacity of Cu by algae. 

Chemosphere. 2020;252:126465.  

148. Raven JA, Gobler CJ, Hansen PJ. Dynamic CO2 and pH levels in coastal, 

estuarine, and inland waters: Theoretical and observed effects on harmful 

algal blooms. Harmful Algae. 2020;91:101594.  

149. Li H, Yao J, Duran R, Liu J, Min N, Chen Z, et al. Toxic response of the 

freshwater green algae Chlorella pyrenoidosa to combined effect of flotation 

reagent butyl xanthate and nickel. Environ Pollut. 2021;286:117285.  

150. Bioenergy International. Bioenergy – a Sustainable and Reliable Energy 

Source: Main Report [Internet]. 2015. Available from: 

https://www.ieabioenergy.com/wp-content/uploads/2013/10/MAIN-

REPORT-Bioenergy-a-sustainable-and-reliable-energy-source.-A-review-

of-status-and-prospects.pdf 

151. Ma H, Guo Y, Qin Y, Li YY. Nutrient recovery technologies integrated with 

energy recovery by waste biomass anaerobic digestion. Bioresour Technol 

[Internet]. 2018;269:520–31. Available from: 

https://www.sciencedirect.com/science/article/pii/S0960852418312185 

152. Chen H, Wang Q. Microalgae-based green bio-manufacturing—how far 

from us. Front Microbiol. 2022;13:832097.  

153. Liu L, Wang Y, Zhang Y. Recent advances in algal biofuel production: A 

review. Renew Sustain Energy Rev. 2022;168(109369).  

154. Zhu X, Wang Y, Zhang Y. Biofuel production from algae: A review of recent 

progress. Biotechnol Adv. 2022;40(107880).  

155. Ashari S. Analisis Efektivitas Kebijakan Energi Terbarukan Terhadap 



165 

 

Bauran Energi Terbarukan. Universitas Islam Indonesia; 2021.  

156. Arjunwadkar C V, Tebbett SB, Bellwood DR, Bourne DG, Smith HA. Algal 

turf structure and composition vary with particulate loads on coral reefs. Mar 

Pollut Bull. 2022;181:113903.  

157. Sari DK, Kustiningsih I, Oktawiyono AE, Prastyo RAE. Karakterisasi 

Pengaruh Penambahan Iota Karagenan Pada Emulsi Susu Kacang Koro. J 

Integr Proses. 2022;11(2):1–10.  

158. Prasetyo JB, Muhammad F, Sugianto DN. Optimalisasi Pengelolaan Wisata 

Pesisir Berbasis Daya Dukung di Pantai Karang Jahe Kabupaten Rembang. 

School of Postgraduate; 2019.  

159. Umar H. Metode Penelitian untuk Skripsi dan Tesis. Jakarta: Rajawali; 2013.  

160. Indriantoro N, Supomo B. Metodologi Penelitian Bisnis Untuk Akuntansi & 

Manajemen. Yogyakarta: BPFE; 2013.  

161. Miles MB, Hubermen AM. Qualitative Data Analysis : A Sourcebook of 

New Methods. London: Sage Publications; 1994.  

162. Miles MB, Huberman AM, Saldaña J. Qualitative Data Analysis: A Methods 

Sourcebook. 4th ed. Los Angeles: Sage; 2018. 110 p.  

163. Sugiyono. Metodologi Penelitian Manajemen. Bandung: Alfabeta; 2014.  

164. Narbuko C, Achmadi A. Metodologi Penelitian. Jakarta: Bumi Aksara; 2015.  

165. David FR. Strategic Management: “Concepts and Cases.” 9th ed. USA: 

Prentice Hall; 2007.  

166. Hunger JD, Wheelen TL. Strategic Management and Business Policy. 13th 

ed. USA: Pearson Prentice Hall; 2012.  

167. Gössling S, Ring A, Dwyer L, Andersson AC, Hall CM. Optimizing or 

maximizing growth? A challenge for sustainable tourism. J Sustain Tour. 

2016 Apr 2;24(4):527–48.  

168. Calvert KE, Kedron P, Baka J, Birch K. Geographical perspectives on 

sociotechnical transitions and emerging bio-economies: introduction to a 

special issue. Technol Anal Strateg Manag. 2017 May 28;29(5):477–85.  

169. Rai V, Karthikaichamy A, Das D, Noronha S, Wangikar PP, Srivastava S. 

Multi-omics frontiers in algal research: techniques and progress to explore 

biofuels in the postgenomics world. Omi A J Integr Biol. 2016;20(7):387–



166 

 

99.  

170. Brown N, Sells M, Jayamaha N, Shilton A. Predicting phosphorus 

accumulation and proposing conditions needed for an algal-based 

phosphorus uptake process. Environ Technol. 2023;1–11.  

171. Calvin K, Cowie A, Berndes G, Arneth A, Cherubini F, Portugal-Pereira J, 

et al. Bioenergy for climate change mitigation: Scale and sustainability. GCB 

Bioenergy [Internet]. 2021 Sep 1;13(9):1346–71. Available from: 

https://doi.org/10.1111/gcbb.12863 

172. Brown B, Immethun C, Alsiyabi A, Long D, Wilkins M, Saha R. 

Heterologous phasin expression in Rhodopseudomonas palustris CGA009 

for bioplastic production from lignocellulosic biomass. Metab Eng Commun. 

2022;14:e00191.  

173. Gupta A, Tiwari A, Ghosh P, Arora K, Sharma S. Enhanced lignin 

degradation of paddy straw and pine needle biomass by combinatorial 

approach of chemical treatment and fungal enzymes for pulp making. 

Bioresour Technol. 2023;368:128314.  

174. Chen WH, Lin BJ, Lin YY, Chu YS, Ubando AT, Show PL, et al. Progress 

in biomass torrefaction: Principles, applications and challenges. Prog Energy 

Combust Sci. 2021;82:100887.  

175. Kumar B, Bhardwaj N, Agrawal K, Chaturvedi V, Verma P. Current 

perspective on pretreatment technologies using lignocellulosic biomass: An 

emerging biorefinery concept. Fuel Process Technol. 2020;199:106244.  

176. Wang J, Wei ZP, Chu YX, Tian G, He R. Eutrophic levels and algae growth 

increase emissions of methane and volatile sulfur compounds from lakes. 

Environ Pollut. 2022;306:119435.  

177. Prasetiyo BD. Manajemen Limbah Makanan Rumah Sakit Melalui 

Pemanfaatan Biokonversi Black Soldier Fly (BSF). Yayasan Haqqi 

Internasional Edukasi; 2023.  

178. Bayu H, Windarta J. Tinjauan kebijakan dan regulasi pengembangan PLTS 

di Indonesia. J Energi Baru Dan Terbarukan. 2021;2(3):123–32.  

179. Subadra IN. Sinergikan Pertanian dengan Pariwisata [Internet]. 2008. 

Available from: https://subadra.wordpress.com/2008/02/18/bali-tourism-



167 

 

watch-sinergikan-pertanian-dengan-pariwisata/ 

180. Traction Energy Asia. Emisi Gas Rumah Kaca dari Produksi Biodiesel di 

Indonesia Berdasarkan Analisa Daur Hidup. Jakarta: Traction Energy Asia; 

2019.  

181. Hasibuan A, Siregar WV, Sayuti M. Pemanfaatan Energi Angin Untuk 

Pembangkit Energi Listrik Di Daerah Kepulauan Menggunakan Kincir 

Angin Skala Kecil. Feniks Muda Sejahtera; 2023.  

182. Badan Pusat Statistik Republik Indonesia. Ekspor Rumput Laut dan 

Ganggang Lainnya menurut Negara Tujuan Utama, 2012-2022 [Internet]. 

2024. Available from: https://www.bps.go.id/id/statistics-

table/1/MjAyNSMx/ekspor-rumput-laut-dan-ganggang-lainnya-menurut-

negara-tujuan-utama--2012-2022.html 

183. Kim HM, Jo J, Park C, Choi BJ, Lee HG, Kim KY. Epibionts associated with 

floating Sargassum horneri in the Korea Strait. Algae. 2019;34(4):303–13.  

184. Neori A, Guttman L. Thoughts on algae cultivation toward an expansion of 

aquaculture to the scale of agriculture. In: Proceedings of 7th International 

Conference on Innovation in Chemical, Agricultural, Biological and 

Environmental Sciences (ICABES-2017). 2017. p. 53–8.  

185. Fernandes-Salvador JA, Davidson K, Sourisseau M, Revilla M, Schmidt W, 

Clarke D, et al. Current status of forecasting toxic harmful algae for the 

north-east Atlantic shellfish aquaculture industry. Front Mar Sci. 

2021;8:666583.  

186. Kementerian Energi dan Sumber Daya Mineral. Pemerintah Optimistis EBT 

23% Tahun 2025 Tercapai [Internet]. 2021. Available from: 

https://www.esdm.go.id/id/berita-unit/direktorat-jenderal-

ketenagalistrikan/pemerintah-optimistis-ebt-23-tahun-2025-tercapai 

187. Gunawan I. Mengapa Perekonomian Tidak Bisa Sepenuhnya Diserahkan 

Kepada Pasar atau Pihak Swasta? [Internet]. 2023. Available from: 

https://kpbu.kemenkeu.go.id/read/1138-1332/umum/orang-juga-

bertanya/mengapa-perekonomian-tidak-sepenuhnya-diserahkan-kepada-

swasta 

188. Anwar M. Green economy sebagai strategi dalam menangani masalah 



168 

 

ekonomi dan multilateral. J Pajak Dan Keuang Negara. 2022;4(1S):343–56.  

189. Presiden Republik Indonesia. Peraturan Presiden (Perpres) Nomor 33 Tahun 

2019 tentang Peta Panduan (Road Map) Pengembangan Industri Rumput 

Laut Nasional Tahun 2018-2021. 2019.  

190. Fatimah F, Situmorang TP. Strategi Pengembangan Usaha Budidaya 

Rumput Laut Dalam Meningkatkan Produksi Di Desa Kaliuda Kecamatan 

Pahunga Lodu. Innov J Soc Sci Res. 2023;3(3):5545–62.  

191. Judijanto L, Hazmi M, Harsono I, Suparwata DO. Penggunaan Sumber Daya 

Terbarukan dalam Bentuk Implementasi Praktik Pertanian Berkelanjutan. J 

Multidisiplin West Sci. 2024;3(01):108–17.  

192. David ME, David FR, David FR. The quantitative strategic planning matrix: 

a new marketing tool. J Strateg Mark. 2017;25(4):342–52.  

193. Jegathese SJP, Farid M. [Retracted] Microalgae as a Renewable Source of 

Energy: A Niche Opportunity. J Renew Energy. 2014;2014(1):430203.  

194. Bošnjaković M, Sinaga N. The perspective of large-scale production of algae 

biodiesel. Appl Sci. 2020;10(22):8181.  

195. Moshood TD, Nawanir G, Mahmud F. Microalgae biofuels production: A 

systematic review on socioeconomic prospects of microalgae biofuels and 

policy implications. Environ Challenges. 2021;5:100207.  

196. Jeguirim M, Zorpas AA. Advances in Biofuels Production, Optimization and 

Applications. Elsevier; 2023.  

197. Adeniyi OM, Azimov U, Burluka A. Algae biofuel: current status and future 

applications. Renew Sustain energy Rev. 2018;90:316–35.  

198. Alam S. Algae: An emerging feedstock for biofuels production. In: Algal 

Biotechnology, Integrated Algal Engineering for Bioenergy, Bioremediation 

and Biomedical Application. Elsevier; 2022. p. 165.  

199. Sun Z, Liu J, Zhou ZG. 22 - Algae for biofuels: An emerging feedstock. 

Luque R, Lin CSK, Wilson K, Clark JBTH of BP (Second E, editors. Process 

Technol [Internet]. 2016;673–98. Available from: 

https://www.sciencedirect.com/science/article/pii/B9780081004555000229 

200. Yaashikaa PR, Devi MK, Kumar PS, Pandian E. A review on biodiesel 

production by algal biomass: Outlook on lifecycle assessment and techno-



169 

 

economic analysis. Fuel. 2022;324:124774.  

201. Praveena V, Martin LJ, Matijošius J, Aloui F, Pugazhendhi A, Varuvel EG. 

A systematic review on biofuel production and utilization from algae and 

waste feedstocks–a circular economy approach. Renew Sustain Energy Rev. 

2024;192:114178.  

202. Gaurav K, Neeti K, Singh R. Microalgae-based biodiesel production and its 

challenges and future opportunities: A review. Green Technol Sustain 

[Internet]. 2024;2(1):100060. Available from: 

https://www.sciencedirect.com/science/article/pii/S2949736123000532 

203. Hoang AT, Sirohi R, Pandey A, Nižetić S, Lam SS, Chen WH, et al. Biofuel 

production from microalgae: challenges and chances. Phytochem Rev. 

2023;22(4):1089–126.  

204. Kumar M, Sun Y, Rathour R, Pandey A, Thakur IS, Tsang DCW. Algae as 

potential feedstock for the production of biofuels and value-added products: 

Opportunities and challenges. Sci Total Environ. 2020;716:137116.  

205. Bharathiraja B, Iyyappan J, Gopinath M, Jayamuthunagai J, PraveenKumar 

R. Transgenicism in algae: Challenges in compatibility, global scenario and 

future prospects for next generation biofuel production. Renew Sustain 

Energy Rev. 2022;154:111829.  

206. Mehta P, Sahil K, Sarao LK, Jangra MS, Bhardwaj SK. Algal Biofuels: 

Clean Energy to Combat the Climate Change. In: Basic Research 

Advancement for Algal Biofuels Production. Springer; 2023. p. 187–210.  

207. Cao TND, Mukhtar H, Le LT, Tran DPH, Ngo MTT, Nguyen TB, et al. Roles 

of microalgae-based biofertilizer in sustainability of green agriculture and 

food-water-energy security nexus. Sci Total Environ. 2023;870:161927.  

208. Mahmood T, Hussain N, Shahbaz A, Mulla SI, Iqbal HMN, Bilal M. 

Sustainable production of biofuels from the algae-derived biomass. 

Bioprocess Biosyst Eng. 2023;46(8):1077–97.  

209. Yang Y, Zhang B, Cheng J, Pu S. Socio-economic impacts of algae-derived 

biodiesel industrial development in China: An input–output analysis. Algal 

Res [Internet]. 2015;9:74–81. Available from: 

https://www.sciencedirect.com/science/article/pii/S2211926415000363 



170 

 

210. Gayathri R, Mahboob S, Govindarajan M, Al-Ghanim KA, Ahmed Z, Al-

Mulhm N, et al. A review on biological carbon sequestration: A sustainable 

solution for a cleaner air environment, less pollution and lower health risks. 

J King Saud Univ. 2021;33(2):101282.  

211. Shokravi H, Shokravi Z, Heidarrezaei M, Ong HC, Koloor SSR, Petrů M, et 

al. Fourth generation biofuel from genetically modified algal biomass: 

Challenges and future directions. Chemosphere. 2021;285:131535.  

212. Nair LG, Agrawal K, Verma P. An overview of sustainable approaches for 

bioenergy production from agro-industrial wastes. Energy Nexus [Internet]. 

2022;6:100086. Available from: 

https://www.sciencedirect.com/science/article/pii/S2772427122000481 

213. Marella TK, Datta A, Patil MD, Dixit S, Tiwari A. Biodiesel production 

through algal cultivation in urban wastewater using algal floway. Bioresour 

Technol. 2019;280:222–8.  

214. Saratale RG, Ponnusamy VK, Jeyakumar RB, Sirohi R, Piechota G, Shobana 

S, et al. Microalgae cultivation strategies using cost–effective nutrient 

sources: Recent updates and progress towards biofuel production. Bioresour 

Technol. 2022;361:127691.  

215. Maryjoseph S, Ketheesan B. Microalgae based wastewater treatment for the 

removal of emerging contaminants: A review of challenges and 

opportunities. Case Stud Chem Environ Eng. 2020;2:100046.  

216. Mao B, Li G, Wang M, Deng X, Gao K, Zhang B. Using nitrogen starvation 

and excess phosphorus for two-stage algae cultivation to improve butanol 

production of lipid-extracted algae. Renew Energy. 2024;220:119652.  

217. Khan S, Naushad M, Iqbal J, Bathula C, Ala’a H. Challenges and 

perspectives on innovative technologies for biofuel production and 

sustainable environmental management. Fuel. 2022;325:124845.  

218. Paul S, Bera S, Dasgupta R, Mondal S, Roy S. Review on the recent 

structural advances in open and closed systems for carbon capture through 

algae. Energy Nexus. 2021;4:100032.  

219. Madeira MS, Cardoso C, Lopes PA, Coelho D, Afonso C, Bandarra NM, et 

al. Microalgae as feed ingredients for livestock production and meat quality: 



171 

 

A review. Livest Sci. 2017;205:111–21.  

220. Zuorro A, García-Martínez JB, Barajas-Solano AF. The application of 

catalytic processes on the production of algae-based biofuels: A review. 

Catalysts. 2020;11(1):22.  

221. Sudhakar MP, Kumar BR, Mathimani T, Arunkumar K. A review on 

bioenergy and bioactive compounds from microalgae and macroalgae-

sustainable energy perspective. J Clean Prod [Internet]. 2019;228:1320–33. 

Available from: 

https://www.sciencedirect.com/science/article/pii/S0959652619313782 

222. Ziolkowska JR, Simon L. Recent developments and prospects for algae-

based fuels in the US. Renew Sustain Energy Rev [Internet]. 2014;29:847–

53. Available from: 

https://www.sciencedirect.com/science/article/pii/S1364032113006801 

223. Chabili A, Minaoui F, Hakkoum Z, Douma M, Meddich A, Loudiki M. A 

Comprehensive Review of Microalgae and Cyanobacteria-Based 

Biostimulants for Agriculture Uses. Plants. 2024;13(2):159.  

224. Kumar A, Sidharth S, Kandasubramanian B. A review on algal biosorbents 

for heavy metal remediation with different adsorption isotherm models. 

Environ Sci Pollut Res. 2023;30(14):39474–93.  

225. Zhou Y, Liu L, Li M, Hu C. Algal biomass valorisation to high-value 

chemicals and bioproducts: Recent advances, opportunities and challenges. 

Bioresour Technol [Internet]. 2022;344:126371. Available from: 

https://www.sciencedirect.com/science/article/pii/S0960852421017132 

226. Kholssi R, Ramos PV, Marks EAN, Montero O, Rad C. 2Biotechnological 

uses of microalgae: a review on the state of the art and challenges for the 

circular economy. Biocatal Agric Biotechnol. 2021;36:102114.  

227. Kumar R, Ghosh AK, Pal P. Synergy of biofuel production with waste 

remediation along with value-added co-products recovery through 

microalgae cultivation: A review of membrane-integrated green approach. 

Sci Total Environ. 2020;698:134169.  

228. Kouhgardi E, Zendehboudi S, Mohammadzadeh O, Lohi A, Chatzis I. 

Current status and future prospects of biofuel production from brown algae 



172 

 

in North America: Progress and challenges. Renew Sustain Energy Rev. 

2023;172:113012.  

229. Ahmad S, Iqbal K, Kothari R, Singh HM, Sari A, Tyagi V V. A critical 

overview of upstream cultivation and downstream processing of algae-based 

biofuels: Opportunity, technological barriers and future perspective. J 

Biotechnol. 2022;351:74–98.  

230. Osman AI, Hefny M, Abdel Maksoud MIA, Elgarahy AM, Rooney DW. 

Recent advances in carbon capture storage and utilisation technologies: a 

review. Environ Chem Lett. 2021;19(2):797–849.  

231. Sedighi M, Pourmoghaddam Qhazvini P, Amidpour M. Algae-Powered 

Buildings: A Review of an Innovative, Sustainable Approach in the Built 

Environment. Vol. 15, Sustainability. 2023.  

232. Rodionova M V, Poudyal RS, Tiwari I, Voloshin RA, Zharmukhamedov SK, 

Nam HG, et al. Biofuel production: challenges and opportunities. Int J 

Hydrogen Energy. 2017;42(12):8450–61.  

233. Alazaiza MYD, Albahnasawi A, Al Maskari T, Abujazar MSS, Bashir MJK, 

Nassani DE, et al. Biofuel production using cultivated algae: Technologies, 

economics, and its environmental impacts. Energies. 2023;16(3):1316.  

234. Li S, Li X, Ho SH. Microalgae as a solution of third world energy crisis for 

biofuels production from wastewater toward carbon neutrality: An updated 

review. Chemosphere. 2022;291:132863.  

235. Khan S, Naushad M, Iqbal J, Bathula C, Sharma G. Production and 

harvesting of microalgae and an efficient operational approach to biofuel 

production for a sustainable environment. Fuel. 2022;311:122543.  

236. Li L, Ge Y, Xiao M. Towards biofuel generation III+: A sustainable 

industrial symbiosis design of co-producing algal and cellulosic biofuels. J 

Clean Prod. 2021;306:127144.  

237. Lan K, Ou L, Park S, Kelley SS, English BC, Yu TE, et al. Techno-Economic 

Analysis of decentralized preprocessing systems for fast pyrolysis 

biorefineries with blended feedstocks in the southeastern United States. 

Renew Sustain Energy Rev. 2021;143:110881.  

238. Sathya AB, Thirunavukkarasu A, Nithya R, Nandan A, Sakthishobana K, 



173 

 

Kola AK, et al. Microalgal biofuel production: Potential challenges and 

prospective research. Fuel. 2023;332:126199.  

239. Almomani F, Hosseinzadeh-Bandbafha H, Aghbashlo M, Omar A, Joo SW, 

Vasseghian Y, et al. Comprehensive insights into conversion of microalgae 

to feed, food, and biofuels: Current status and key challenges towards 

implementation of sustainable biorefineries. Chem Eng J. 2023;455:140588.  

240. Nandhini R, Sivaprakash B, Rajamohan N, Vo DVN. Carbon-free hydrogen 

and bioenergy production through integrated carbon capture and storage 

technology for achieving sustainable and circular economy–A review. Fuel. 

2023;342:126984.  

241. Kandasamy S, Narayanan M, He Z, Liu G, Ramakrishnan M, Thangavel P, 

et al. Current strategies and prospects in algae for remediation and biofuels: 

An overview. Biocatal Agric Biotechnol. 2021;35:102045.  

242. Onen Cinar S, Chong ZK, Kucuker MA, Wieczorek N, Cengiz U, Kuchta K. 

Bioplastic production from microalgae: a review. Int J Environ Res Public 

Health. 2020;17(11):3842.  

243. Ijaola AO, Akamo DO, George TT, Sengul A, Adediji MY, Asmatulu E. 

Algae as a potential source of protein: A review on cultivation, harvesting, 

extraction, and applications. Algal Res. 2023;103329.  

244. Nayak G, Bhuyan RS, Sahu A. Review on biomedical applications of marine 

algae-derived biomaterials. Univers J Public Heal. 2022;10(1):15–24.  

245. Li M, Zamyadi A, Zhang W, Dumée LF, Gao L. Algae-based water 

treatment: A promising and sustainable approach. Vol. 46, Journal of Water 

Process Engineering. Elsevier; 2022. p. 102630.  

246. Catone CM, Ripa M, Geremia E, Ulgiati S. Bio-products from algae-based 

biorefinery on wastewater: A review. J Environ Manage. 2021;293:112792.  

247. Arun S, Sinharoy A, Pakshirajan K, Lens PNL. Algae based microbial fuel 

cells for wastewater treatment and recovery of value-added products. Renew 

Sustain Energy Rev. 2020;132:110041.  

248. Kumar R, Neha Y, Ravishankar GA, Srivatsan V. Algae-based 

bioremediation bioproducts and biofuels for biobusiness. In: Bioremediation 

and Bioeconomy. Elsevier; 2024. p. 583–635.  



174 

 

249. Sánchez-Quintero Á, Fernandes SCM, Beigbeder JB. Overview of 

microalgae and cyanobacteria-based biostimulants produced from 

wastewater and CO2 streams towards sustainable agriculture: A review. 

Microbiol Res. 2023;127505.  

250. Parmar P, Kumar R, Neha Y, Srivatsan V. Microalgae as next generation 

plant growth additives: Functions, applications, challenges and circular 

bioeconomy based solutions. Front Plant Sci. 2023;14:1073546.  

251. Clauser NM, González G, Mendieta CM, Kruyeniski J, Area MC, Vallejos 

ME. Biomass Waste as Sustainable Raw Material for Energy and Fuels. Vol. 

13, Sustainability. 2021.  

252. Ellen MacArthur Foundation. Ellen MacArthur Foundation: How to Build a 

Circular Economy [Internet]. 2024. Available from: 

https://www.ellenmacarthurfoundation.org/ 

253. Maroušek J, Gavurová B, Strunecký O, Maroušková A, Sekar M, Marek V. 

Techno-economic identification of production factors threatening the 

competitiveness of algae biodiesel. Fuel. 2023;344:128056.  

254. Vickram S, Manikandan S, Deena SR, Mundike J, Subbaiya R, Karmegam 

N, et al. Advanced biofuel production, policy and technological 

implementation of nano-additives for sustainable environmental 

management–A critical review. Bioresour Technol. 2023;387:129660.  

255. Arutselvan C, kumar Seenivasan H, Oscar FL, Ramya G, Chi NTL, 

Pugazhendhi A, et al. Review on wastewater treatment by microalgae in 

different cultivation systems and its importance in biodiesel production. 

Fuel. 2022;324:124623.  

256. Chowdury KH, Nahar N, Deb UK. The growth factors involved in 

microalgae cultivation for biofuel production: a review. Comput Water, 

Energy, Environ Eng. 2020;9(4):185–215.  

257. Pugazhendhi A, Nagappan S, Bhosale RR, Tsai PC, Natarajan S, Devendran 

S, et al. Various potential techniques to reduce the water footprint of 

microalgal biomass production for biofuel—a review. Sci Total Environ. 

2020;749:142218.  

258. Li G, Hu R, Wang N, Yang T, Xu F, Li J, et al. Cultivation of microalgae in 



175 

 

adjusted wastewater to enhance biofuel production and reduce 

environmental impact: Pyrolysis performances and life cycle assessment. J 

Clean Prod. 2022;355:131768.  

259. Ghosh N, Rhithuparna D, Rokhum SL, Halder G. Ethical issues pertaining 

to sustainable biodiesel synthesis over trans/esterification process. Sustain 

Chem Pharm. 2023;33:101123.  

260. Ahmad A, Banat F, Alsafar H, Hasan SW. Algae biotechnology for industrial 

wastewater treatment, bioenergy production, and high-value bioproducts. Sci 

Total Environ. 2022;806:150585.  

261. Løkke S, Aramendia E, Malskær J. A review of public opinion on liquid 

biofuels in the EU: Current knowledge and future challenges. Biomass and 

Bioenergy. 2021;150:106094.  

262. Araújo R, Vázquez Calderón F, Sánchez López J, Azevedo IC, Bruhn A, 

Fluch S, et al. Current status of the algae production industry in Europe: an 

emerging sector of the blue bioeconomy. Front Mar Sci. 2021;7:626389.  

263. Sreenikethanam A, Raj S, Rajesh Banu J, Gugulothu P, Varjani S, Bajhaiya 

AK. Algal lipids for biofuel production: strategies, environmental impacts, 

downstream processing and commercialization. Phytochem Rev. 

2023;22(4):1127–45.  

264. Subhash GV, Rajvanshi M, Kumar GRK, Sagaram US, Prasad V, 

Govindachary S, et al. Challenges in microalgal biofuel production: A 

perspective on techno economic feasibility under biorefinery stratagem. 

Bioresour Technol. 2022;343:126155.  

265. Ghadge R, Nagwani N, Saxena N, Dasgupta S, Sapre A. Design and scale-

up challenges in hydrothermal liquefaction process for biocrude production 

and its upgradation. Energy Convers Manag X. 2022;14:100223.  

266. Efroymson RA, Jager HI, Mandal S, Parish ES, Mathews TJ. Better 

management practices for environmentally sustainable production of 

microalgae and algal biofuels. J Clean Prod. 2021;289:125150.  

267. He S, Barati B, Hu X, Wang S. Carbon migration of microalgae from 

cultivation towards biofuel production by hydrothermal technology: A 

review. Fuel Process Technol. 2023;240:107563.  



176 

 

268. Botelho DF, de Oliveira LW, Dias BH, Soares TA, Moraes CA. Prosumer 

integration into the Brazilian energy sector: An overview of innovative 

business models and regulatory challenges. Energy Policy. 

2022;161:112735.  

269. Guo J, Tanaka T. Do biofuel production and financial speculation in 

agricultural commodities influence African food prices? New evidence from 

a TVP-VAR extended joint connectedness approach. Energy Econ. 

2022;116:106422.  

270. Barragán-Ocaña A, Merritt H, Sánchez-Estrada OE, Méndez-Becerril JL, del 

Pilar Longar-Blanco M. Biorefinery and sustainability for the production of 

biofuels and value-added products: A trends analysis based on network and 

patent analysis. PLoS One. 2023;18(1):e0279659.  

271. Tang DYY, Yew GY, Koyande AK, Chew KW, Vo DVN, Show PL. Green 

technology for the industrial production of biofuels and bioproducts from 

microalgae: a review. Environ Chem Lett. 2020;18:1967–85.  

272. Gegg P, Wells V. The development of seaweed-derived fuels in the UK: An 

analysis of stakeholder issues and public perceptions. Energy Policy. 

2019;133:110924.  

273. Rangkuti F. Analisis Swot Teknik Membedah Kasus Bisnis, Cara 

Perhitungan Bobot, Raing, Dan Ocai. Jakarta: Gramedia Pustaka Utama; 

2016.  

274. David FR. Strategic Management Concept And Cases. 13th ed. United 

Kingdom: Pearson Education; 2011.  

275. Nugroho RA. Seluk Beluk Mikroalga dan Botryococcus braunii. Deepublish; 

2021.  

276. Sayuti I, Puri HT. Potential utilization of algae Chlorella pyrenoidosa for 

rubber waste management. Universitas Riau; 2013.  

277. Si KM, Kusmiati M, Nurpalah R, Aryantha IN, Kartawinata DTG. Kultivasi 

dan optimasi pertumbuhan jamur ganoderma lucidum (LINGZHI). Jakad 

Media Publishing;  

278. Lee HE, Lee JH, Park SM, Kim DG. Symbiotic relationship between 

filamentous algae (Halomicronema sp.) and extracellular polymeric 



177 

 

substance-producing algae (Chlamydomonas sp.) through biomimetic 

simulation of natural algal mats. Front Microbiol. 2023;14:1176069.  

279. Burdick SM, Hewitt DA, Martin BA, Schenk L, Rounds SA. Effects of 

harmful algal blooms and associated water-quality on endangered Lost River 

and shortnose suckers. Harmful Algae. 2020;97:101847.  

280. Debowski M, Kisielewska M, Kazimierowicz J, Rudnicka A, Dudek M, 

Romanowska-Duda Z, et al. The effects of microalgae biomass co-substrate 

on biogas production from the common agricultural biogas plants feedstock. 

Bioenergy and Biochar. 2020;79.  

281. Neeti K, Gaurav K, Singh R. The Potential of Algae Biofuel as a Renewable 

and Sustainable Bioresource. Eng Proc. 2023;37(1):22.  

282. Martínez-García M, Koblížek M, López-Legentil S, Antón J. Epibiosis of 

oxygenic phototrophs containing chlorophylls a, b, c, and d on the colonial 

ascidian Cystodytes dellechiajei. Microb Ecol. 2011;61:13–9.  

283. Widyasti AR, Ningrum ASW, Liani V. Pengaruh Variasi Asam Dalam 

Fermentasi Biomassa Berbahan Baku Alga Spirogyra SP. Terhadap Kadar 

Etanol. Yogyakarta State University; 2016.  

284. Sharma YC, Singh B, Korstad J. A critical review on recent methods used 

for economically viable and eco-friendly development of microalgae as a 

potential feedstock for synthesis of biodiesel. Green Chem. 

2011;13(11):2993–3006.  

285. Al-Fadhat F, Savitri J. Lembaga Keuangan Internasional dan Persoalan 

Sustainable Development Goals. Yogyakarta: Samudra Biru; 2023.  

286. IESR. Indonesia Energy Transition Outlook 2021 [Internet]. 2021. Available 

from: https://iesr.or.id/pustaka/indonesia-energy-transition-outlook-2021 

287. Behera S, Singh R, Arora R, Sharma NK, Shukla M, Kumar S. Scope of 

algae as third generation biofuels. Front Bioeng Biotechnol. 2015;2:90.  

288. Zhang Y, Ding Z, Shahadat Hossain M, Maurya R, Yang Y, Singh V, et al. 

Recent advances in lignocellulosic and algal biomass pretreatment and its 

biorefinery approaches for biochemicals and bioenergy conversion. 

Bioresour Technol. 2023;367:128281.  

289. Budiman A, Kusumaningtyas RD, Pradana YS. Biodiesel: Bahan Baku, 


