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Qadir M, Drechsel P, Jiménez Cisneros B, Kim Y., Pramanik, A., Metha, P., & Olaniyan, 
O. (2020). Global and regional potential of wastewater as a water, nutrient and 
energy source, Natural Resources Forum, 44, 40–51. https://doi.org/10.1111/1477-
8947.12187.     

Ramboll. (2023). Søndre Follo Renseanlegg Annual Report 2022. Ramboll Group. 
Rani, A., Snyder, S. W., Kim, H., Lei, Z., & Pan, S.-Y. (2022). Pathways to a net-zero-

carbon water sector through energy-extracting wastewater technologies. Clean 
Water, 5, 49. https://doi.org/10.1038/s41545-022-00197-8. 

Rashid, S.S. and Liu, Y, Q. (2020). Assessing environmental impacts of large centralized 
wastewater treatment plants with combined or separate sewer systems in dry/wet 
seasons by using LCA. Environmental Science and Pollution Research, 27, pp. 
15674-15690. https://doi.org/10.1007/s11356-020-08038-2. 

Rashid, S.S., Harun, S.N.; Hanafiah, M.M., Razman, K.K., Liu, Y.-Q., & Tholibon, D.A. 
(2023). Life Cycle Assessment and Its Application in Wastewater Treatment: A 
Brief Overview. Processes, 11 (208). https://doi.org/10.3390/pr11010208. 

Ren, Z. J., Schnoor, J. L., & Pagilla, K. R. (2022). Toward a net zero circular water 
economy. IWA Publishing. https://doi.org/10.2166/9781789061796. 

Roda, I., Macchi, M., & Albanese, S. (2019). Building a Total Cost of Ownership model 
to support manufacturing asset lifecycle management. Production Planning & 
Control, 31, 1-19.  

Rodriguez-Garcia, G., Molinos-Senante, M., Hospido, A., Hernández-Sancho, F., 
Moreira, M. T., & Feijoo, G. (2011, May). Environmental and economic 
performance of wastewater treatment plants: Comparison between Atlantic and 
Mediterranean scenarios. Paper presented at the IWA Specialist Conference Water 
& Industry, Valladolid, Spain. 

Rodriguez, D. J., Serrano, H. A., Delgado, A., Nolasco, D., & Saltiel, G. (2020). From 
Waste to Resource: Shifting paradigms for smarter wastewater interventions in 
Latin America and the Caribbean. World Bank, Washington, DC.  

Saad, D., Byrne, D., & Drechsel, P. (2016). Social Perspectives on the Effective 
Management of Wastewater. Retrieved on February 19th, 2024 from 
https://www.intechopen.com/chapters/54013. 

Samer, M. (2015). Wastewater Treatment Engineering. In M. Samer (Ed.), Wastewater 
Treatment Engineering (Biological and Chemical Wastewater Treatment 
Processes). IntechOpen.  

Shao, S., Mu, H., Keller, A. A. (2021). Environmental tradeoffs n municipal wastewater 
treatment plant upgrade: a life cycle perspective. Environmental Science and 
Pollution Research, 28(26). DOI: 10.1007/s11356-021-13004-7. 

Søndre Follo Renseanlegg IKS. (2024a). Om oss - Søndre Follo Renseanlegg IKS. 
Retrieved on April 2nd. 2024. from https://sfrens.no/om-oss/. 

Søndre Follo Renseanlegg IKS. (2024b). Innovative Prosjekt 2024. Retrieved on April 
2nd. 2024. fromhttps://sfrens.no/wp-content/uploads/2024/03/Innovative-prosjekt-
ved-SFR-2024.pdf. 

ENVIRONMENTAL AND ECONOMIC ASSESSMENT OF WASTEWATER TREATMENT OPERATIONS:
ACOMPARATIVE LCA CASE
STUDY IN NORWAY
Alifiya Ikhsani, Luluk Lusiantoro PhD
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://pre-sustainability.com/files/2014/05/SimaPro8IntroductionToLCA.pdf
https://pre-sustainability.com/files/2014/05/SimaPro8IntroductionToLCA.pdf
https://doi.org/10.1111/1477-8947.12187
https://doi.org/10.1111/1477-8947.12187
https://doi.org/10.1038/s41545-022-00197-8
https://doi.org/10.3390/pr11010208
https://doi.org/10.2166/9781789061796


 
   
 

58 
 

Søndre Follo Renseanlegg IKS. (n.d.). Treatment processes. Retrieved on February 20th, 
2024 from https://sfrens.no/wp-content/uploads/2022/01/Flytskjema-
renseprosessen-2a.pdf.rev_.01.pdf  

Song, C., Zhu, J. J., Willis, J. L, Moore, D. P., Zondlo, M. A, and Ren, Z. J. (2023). 
Environmental Science & Technology, 57(6), 2248-2261. DOI: 
10.1021/acs.est.2c04388. 

Statista. (2023a). Water and Wastewater Treatment Market Size Worldwide in 2022, with 
a Forecast to 2030. Retrieved on February 5th, 2024 from 
https://www.statista.com/statistics/1199744/market-size-water-and-wastewater-
treatment-global/. 

Statista. (2023b). Global Water and Wastewater Treatment Equipment Market Size in 
2022, with a Forecast for 2022 and 2030. Retrieved on February 5th, 2024 from 
https://www.statista.com/statistics/1258838/water-and-wastewater-treatment-
equipment-market-size/. 

Statistics Norway. (2022). Municipal wastewater – Expenditures, investments, 
wastewater fees, discharges, treatment and disposal of sewage sludge 2021. 
Retrieved on February 26th, 2024 from https://www.ssb.no/en/natur-og-miljo/vann-
og-avlop/artikler/municipal-wastewater--expenditures-investments-wastewater-
fees-discharges-treatment-and-disposal-of-sewage-sludge-2021. 

Statistics Norway. (2023). Municipal wastewater – Expenditures, investments, 
wastewater fees, discharges, treatment and disposal of sewage sludge 2022. 
Retrieved on  February 26th, 2024 from Municipal wastewater – Expenditures, 
investments, wastewater fees, discharges, treatment and disposal of sewage sludge 
2022 – SSB. 

Testa, F., Iraldo, F., Frey, M., & O'Connor, R. (2011). Life Cycle Costing, a View of 
Potential Applications: from Cost Management Tool to Eco-Efficiency 
Measurement. In P. Li (Ed.), Supply Chain Management, 569-590. InTech. ISBN: 
978-953-307-184-8. Retrieved from http://www.intechopen.com/books/supply-
chain-management/life-cycle-costing-a-view-of-potential-applications-from-cost-
management-tool-to-eco-efficiency-meas. 

Thonemann, N., Schulte, A., & Maga, D. (2020). How to Conduct Prospective Life Cycle 
Assessment for Emerging Technologies? A Systematic Review and 
Methodological Guidance. Sustainability, 12(3), 1192. 
https://doi.org/10.3390/su12031192. 

Tillman, A.-M., Ekvall, T., Baumann, H., & Rydberg, T. (1993). Choice of system 
boundaries in life cycle assessment. Journal of Cleaner Production, 2(1). DOI: 
0959-6526/94/01/0021-09. 

Tsangas, M., Papamichael, I., Banti, D., Samaras, P., & Zorpas, A. A. (2023). Life cycle 
assessment of urban wastewater treatment plants. Chemosphere , 341. 
https://doi.org/10.1016/j.chemosphere.2023.139952.   

Tripathi, P., Basu, D., & Pal, P. (2014). Environmental impact of recycling sewage sludge 
into cementitious matrix: A review. Materials Today: Proceedings, 78, 179-188. 
https://doi.org/10.1016/j.matpr.2023.01.186. 

Unisense Environment. (2024). N2O Wastewater System. Retrieved on May 20th, 2024 
from Measure Nitrous Oxide Emissions from Wastewater Treatment (unisense-
environment.com). 

United Nations. (2023a). Promoting more dialogues between SDG6 & SDG14 to 
accelerate the 2030 Agenda by encouraging international, intergenerational and 
cross-sectoral cooperation among organizations that place the Water and the Ocean 
at the center of their research and business. Retrieved on January 27th, 2024 from 

ENVIRONMENTAL AND ECONOMIC ASSESSMENT OF WASTEWATER TREATMENT OPERATIONS:
ACOMPARATIVE LCA CASE
STUDY IN NORWAY
Alifiya Ikhsani, Luluk Lusiantoro PhD
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.ssb.no/en/natur-og-miljo/vann-og-avlop/artikler/municipal-wastewater--expenditures-investments-wastewater-fees-discharges-treatment-and-disposal-of-sewage-sludge-2022
https://www.ssb.no/en/natur-og-miljo/vann-og-avlop/artikler/municipal-wastewater--expenditures-investments-wastewater-fees-discharges-treatment-and-disposal-of-sewage-sludge-2022
https://www.ssb.no/en/natur-og-miljo/vann-og-avlop/artikler/municipal-wastewater--expenditures-investments-wastewater-fees-discharges-treatment-and-disposal-of-sewage-sludge-2022
https://doi.org/10.3390/su12031192
https://doi.org/10.1016/j.chemosphere.2023.139952
https://unisense-environment.com/?gad_source=1&gclid=CjwKCAjwjqWzBhAqEiwAQmtgT2veOEFICnd-RvZ3ApAiwxo0AyzjJD1Oh7nMYrDANdtFb_lyc8manRoCI4wQAvD_BwE
https://unisense-environment.com/?gad_source=1&gclid=CjwKCAjwjqWzBhAqEiwAQmtgT2veOEFICnd-RvZ3ApAiwxo0AyzjJD1Oh7nMYrDANdtFb_lyc8manRoCI4wQAvD_BwE


 
   
 

59 
 

Promoting more dialogues between SDG6 & SDG14 to accelerate the 2030 Agenda 
by encouraging international, intergenerational and cross-sectoral cooperation 
among organizations that place the Water and the Ocean at the center of their 
research and business. | Department of Economic and Social Affairs (un.org).  

United Nations. (2023b). The Sustainable Development Goals Report 2023: Special 
Edition. Retrieved on February 18th, 2024 from 
https://unstats.un.org/sdgs/report/2023/The-Sustainable-Development-Goals-
Report-2023.pdf. 

United Nations Environment Programme/Society of Environmental Toxicology and 
Chemistry. (2009). Guidelines for Social Life Cycle Assessment of Products. 
Retrieved on February 20th, 2024 from unstats.un.org/sdgs/report/2023/The-
Sustainable-Development-Goals-Report-2023.pdf. 

Uri-Carreño, N., Nielsen, P. H., Gernaey, K. V., Domingo-Félez, C., & Flores-Alsina, X. 
(2024). Nitrous oxide emissions from two full-scale membrane-aerated biofilm 
reactors. Science of The Total Environment, 908, 168030. 

U.S. Environmental Protection Agency. (2019). Global Non-CO2 Greenhouse Gas 
Emission Projections & Mitigation 2015–2050. Washington, DC: Office of 
Atmospheric Programs. 

van der Giesen, C., Cucurachi, S., Guinee, J., Kramer, G. J., & Tukker, A. (2020). A 
critical view on the current application of LCA for new technologies and 
recommendations for improved practice. Journal of Cleaner Production, 259, 
120904. https://doi.org/10.1016/j.jclepro.2020.120904. 

Wang, Z., Li, Y., Li, Y., & Zhang, Y. (2019). Environmental analysis of three wastewater 
treatment plants based on the life cycle assessment. IOP Conference Series: Earth 
and Environmental Science, 330(3), 032075. doi: 10.1088/1755-
1315/330/3/032075. 

Wang, D., Ye, W., Wu, G., Zhang, Y., Li, Y., & Wang, X. (2022). Greenhouse gas 
emissions from municipal wastewater treatment facilities in China from 2006 to 
2019. Scientific Data, 9(1), 317. https://doi.org/10.1038/s41597-022-01439-7. 

Weidema, B. P., Pizzol, M., & Brandão, M. (2013). The Use of Monetary Valuation of 
Environmental Impacts in Life Cycle Assessment: State of the art, strengths, and 
weaknesses. SCORE-LCA report Nb 2012-03, Date: 10/2013. 

Wegener Sleeswijk, A., L. van Oers, J. Guinee, J. Struijs and M. Huijbregts (2008). 
Normalisation in product Life Cycle assessment: An LCA of the Global and 
European Economic Systems in the year 2000. 

Weiss, A. (2023). Maximizing Supply Chain TCO: Managing Life Cycle Costs. 
ENSTİTÜ OÜ. Retreived on February 20th, 2024 from Maximizing Supply Chain 
TCO: Managing Life Cycle Costs (iienstitu.com). 

Werkne, A, A. (2022). Application of membrane-aerated biofilm reactor in removing 
water and wastewater pollutants: Current advances. knowledge gaps. and research 
needs - A review. Environmental Challenges. 8. 100529. 
https://doi.org/10.1016/j.envc.2022.100529. 

Widyarani, W., Wulan, D. R., Hamidah, U., Komarulzaman, A., Rosmalina, T. N., & 
Sintawardani, N. (2022). Domestic wastewater in Indonesia: generation, 
characteristics and treatment. Environmental Science and Pollution Research, 
29(32397–32414). https://doi.org/10.1007/s11356-022-19057-6. 

World Bank. 2018. Wastewater: From Waste to Resource - The Case of Atotonilco de 
Tula, Mexico. © World Bank, Washington, DC. http://hdl.handle.net/10986/29493 
License: CC BY 3.0 IGO. 

ENVIRONMENTAL AND ECONOMIC ASSESSMENT OF WASTEWATER TREATMENT OPERATIONS:
ACOMPARATIVE LCA CASE
STUDY IN NORWAY
Alifiya Ikhsani, Luluk Lusiantoro PhD
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://sdgs.un.org/partnerships/promoting-more-dialogues-between-sdg6-sdg14-accelerate-2030-agenda-encouraging
https://sdgs.un.org/partnerships/promoting-more-dialogues-between-sdg6-sdg14-accelerate-2030-agenda-encouraging
https://sdgs.un.org/partnerships/promoting-more-dialogues-between-sdg6-sdg14-accelerate-2030-agenda-encouraging
https://sdgs.un.org/partnerships/promoting-more-dialogues-between-sdg6-sdg14-accelerate-2030-agenda-encouraging
https://unstats.un.org/sdgs/report/2023/The-Sustainable-Development-Goals-Report-2023.pdf
https://unstats.un.org/sdgs/report/2023/The-Sustainable-Development-Goals-Report-2023.pdf
https://unstats.un.org/sdgs/report/2023/The-Sustainable-Development-Goals-Report-2023.pdf
https://unstats.un.org/sdgs/report/2023/The-Sustainable-Development-Goals-Report-2023.pdf
https://doi.org/10.1016/j.jclepro.2020.120904
https://doi.org/10.1038/s41597-022-01439-7
https://www.iienstitu.com/en/blog/maximizing-supply-chain-tco-managing-life-cycle-costs
https://www.iienstitu.com/en/blog/maximizing-supply-chain-tco-managing-life-cycle-costs
https://doi.org/10.1016/j.envc.2022.100529
https://doi.org/10.1007/s11356-022-19057-6


 
   
 

60 
 

World Bank, 2019. From Waste to Resource: Shifting paradigms for smarter wastewater 
interventions in Latin America and the Caribbean. Background Paper VI: Market 
Potential and Business Models for Resource Recovery Products” World Bank, 
Washington, DC. 

Wu, Z., Duan, H., Li, K., and Ye, L. (2022). A comprehensive carbon footprint analysis 
of different wastewater treatment plant configurations. Water Research. 208. 
117833. https://doi.org/10.1016/j.watres.2021.117833.  

Xue, M., & Xu, Z. (2017). Application of Life Cycle Assessment on Electronic Waste 
Management: A Review. Environmental Management, 59(693-707), 
10.1007/s00267-016-0812-1. 

Yu, X., Zhang, H., Shu, H., Zhao, W., Yan, T., Liu, Y., & Wang, X. (2017). A robust 
eco-design approach based on new sensitivity coefficients by considering the 
uncertainty of LCI. Journal of Advanced Manufacturing Systems, 16(03), 185-203. 

Zhang, Y., Zang, T., Yan, B., and Wei, C. (2020). Distribution Characteristics of Volatile 
Organic Compounds and Contribution to Ozone Formation in a Coking Wastewater 
Treatment Plant. Int J Environ Res Public Health, 17(2). 

Zhou, X., Bi, X., Huang, S., & N, H. Y. (2023). Effect of mixing iron-containing sludge 
to domestic wastewater on wastewater characteristics under different conditions: 
types of domestic wastewater, varying pH and mixing ratios. Science Direct, 1-12. 
https://doi.org/10.1016/S0013-9351(23)00033-6.

ENVIRONMENTAL AND ECONOMIC ASSESSMENT OF WASTEWATER TREATMENT OPERATIONS:
ACOMPARATIVE LCA CASE
STUDY IN NORWAY
Alifiya Ikhsani, Luluk Lusiantoro PhD
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/S0013-9351(23)00033-6

