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APPENDIX A: VISUAL REPRESENTATION OF KEY DIMENSIONS FOR UWM INNOVATION 

 

Figure S1. Key dimensions for urban water management innovation. 
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APPENDIX B: OVERVIEW OF KEY SEARCH TERMS USED IN LITERATURE 

RETRIEVAL PROCESS  

 

Figure S2. Overview of key search terms used in literature retreival process. 

 

APPENDIX C: SUMMARY OF LITERATURE RETRIEVAL PROCESS  

 

 

  

Reviewing full articles for non-technical 
barriers 

Reviewing titles and abstracts to exclude 
articles not relevant to study focus 
(e.g. centralized, non-urban, non-UWM) 

Combining results from both databases 
and removing duplicates 

Removing articles from various subject  
areas and containing key words 
(See Appendix D for full list) 

Combined search with Boolean operators 

Removing articles with keyword “Rural” 

4,529 articles 46,562 articles 

 3,943 articles 10,082 articles 

 325 articles 

Databases used 

367 articles 

621 articles 

Web of Science SCOPUS 

350 articles 

39 articles 

Figure S3. Summary of literature retrieval process. 
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APPENDIX D: DETAILED LITERATURE RETRIEVAL PROCESS 
Table S1. Detailed literature retrieval process. 

WEB OF SCIENCE SCOPUS 

Combine three searches with AND 
connector 

4,529 
articles 

46,562 
articles 

Combine three searches with AND 
connector 

Excluding topical search: “Rural”  3,943 
articles 

42,356 
articles 

Excluding topical search: “Rural” 

Excluding subject areas:  “fisheries" OR 
"art" OR "mechanics" OR "plant sciences" 
OR "nuclear science technology" OR 
"chemistry analytical" OR "engineering 
electrical electronic" OR "geochemistry 
geophysics" OR "biotechnology applied 
microbiology" OR "computer science 
interdisciplinary applications" OR 
"archaeology" OR "computer science 
artificial intelligence" OR "biochemistry 
molecular biology" OR "infectious 
diseases" OR "pharmacology pharmacy" 
OR "limnology" OR "biophysics" OR 
"physics condensed matter" OR "zoology" 
OR "physics atomic molecular chemical" 
OR "physics fluids plasmas" OR "mining 
mineral processing" OR "tropical 
medicine" OR "soil science" OR "chemistry 
organic" OR "veterinary sciences" OR 
"forestry" OR "agriculture dairy animal 
science" OR "engineering biomedical" OR 
"entomology" OR "chemistry physical" OR 
"metallurgy metallurgical engineering" OR 
"medicine research experimental" OR 
"oceanography" OR "agronomy" OR "food 
science technology" OR "engineering 
petroleum" OR "surgery" OR "marine 
freshwater biology" OR "materials science 
paper wood" OR "microbiology" OR 
"mineralogy" OR "astronomy astrophysics" 
OR "nanoscience nanotechnology" OR 
"radiology nuclear medicine medical 
imaging" OR "engineering ocean" OR 
"immunology" OR "materials science 
biomaterials" OR "biochemical research 
methods" OR "chemistry inorganic 
nuclear" OR "optics" OR "sport sciences" 
OR "physiology" OR "polymer science” 

 2,771 
articles 

10,082 
articles 

Excluding subject areas: "bioc" OR "ener" 
OR "medi" OR "immu" OR "phar" OR 
"math" OR "neur" OR "heal" OR "nurs" OR 
"vete" OR ”dent" OR "chem"or "ceng" OR 
"agri" OR ”phys" OR "eart“  OR "comp" OR 
"mate" 

Excluding subject areas:  “anesthesiology” 
OR “audiology speech language pathology" 
OR "spectroscopy" OR "dentistry oral 
surgery medicine" OR "energy fuels" OR 
"transportation science technology" OR 

 2,574 
articles 

9,324 
articles 

Excluding topical search: “septic” OR 
“remote area” 
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"meteorology atmospheric sciences" OR 
"materials science coatings films" OR 
"gastroenterology hepatology" OR 
"hematology" OR "thermodynamics" OR 
"physics nuclear” 
Removed articles with: "septic", "remote 
area", "solid waste" 

 2,275 
articles 

4,781 
articles 

Excluding articles with: “agri*” OR  
“textile” OR  “hospital” OR  “lab*” OR  
“brew*” OR “wine*” OR “industr*” OR 
“remediation” OR “wastewater treatment 
plant” OR “WWTP” OR “desalinat*” OR 
“olive” OR “dye” OR “sewage treatment 
plant” OR “centralized” OR “solid waste” 
OR “swine OR “pig” OR “ash” OR 
“constructed wetland” OR “heat recovery” 
OR “energy” OR “groundwater” OR 
“refinery” OR “landfill” OR “estuary” OR 
“freshwater” OR “infiltration” OR “food” 
OR “manufact*” OR “ship” OR “heat*” OR 
“municip*” OR “plant” OR “permeable” OR 
“low impact” OR “wood” OR “mill” OR 
“fuel” OR “soil” OR “motion” OR “wetland” 
OR “road” OR “farm*” OR “porous” OR 
“detention” OR “cement” OR “river” OR 
“toxic*” OR “fish” OR “lake” OR “grass” OR 
“marine” OR “resin” OR “oil” OR “smelt” 
OR “cool*” OR “fed*” OR “coast*” OR 
“land” OR “mine” OR “electr*” OR 
“watershed” OR “steel” OR “waste 
management” OR “robot” OR “recreati*” 
OR “composite” 

Removed articles with: “agri*”, 
“wastewater treatment plant", "industr*", 
"desalinat*", "remediation", "textile", 
"hospital", "brew*", "wine*", "lab*", 
"sewage treatment plant", "groundwater” 

 374 
articles 

1,569 
articles 

Excluding articles with: water resources" 
OR "equilibrium" OR "zone" OR "kine*" OR 
"flue" OR "catalyst" OR "space" OR 
"concrete" OR "construction" OR "heavy 
metal" OR "adsorpt*" OR "exerg*" OR 
"organ*" OR "oxid*" OR "educat*" OR 
"biomass" OR "radio*" OR "bioretent*" OR 
"aquifer" OR "surface water" OR "min*" 
OR "landscap*" OR "asphalt" OR "activated 
sludge" OR "hazard*" OR "air*" OR 
"hydrog*" OR "ocean" OR "manure" OR 
"surface" OR "carbon" OR "indust*" OR 
"crop" OR "slag" OR "small communit*" OR 
"wire" OR "synthetic" OR "geograph*" OR 
"waste treatment" OR "biochar" OR 
"medic*" OR "sand filter" OR " runoff" OR 
"well*" OR "housing" OR "flood" OR 
"gravel" OR "metagen*" OR "polar" OR 
"color" OR "distill*" OR "leach*" OR 
"sorpt*" OR "veg*" OR "sea*" OR "poly*" 
OR "neur*" OR "pipe" OR "nano*" OR 
"arct*" OR "product*" OR "transp*" OR 
"“waste NOT water”" OR "gas" OR 
"“sludge NOT reuse”" OR "gam*" OR 
"chemic*" OR "spec*" OR "disas*" OR " 
post*" OR "acid*" OR "second*" OR 
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"chlorin*" OR "agenc*" OR "finan*" OR 
"pollut*" OR "geo*" OR "bat*" OR "tid*" 
OR "utilit*" OR "bior*" OR "viru*" OR 
"turb*" OR "peri*" OR "mag*" OR "emis*" 
OR "lig*" OR "trace*" OR "iron*" OR 
"tour*" OR "sewer system" OR "win*" OR 
"fir*" OR "basin*" OR "disin*" OR "micro*" 
OR "mobi*" OR "biof*" OR "hydrau*" OR 
"hydrol*" OR "sum*" OR "opera*" OR 
"aqu*" OR "charg*" OR "combin*" OR 
"emerg*" OR "sand" OR "green 
infrastructure” 

Reviewing titles for general applicability to 
UWM field 

 325 
articles 

367 
articles 

Reviewing titles for general applicability to 
UWM field 

  621 articles Combining both database results and 
removing duplicate articles 

  406 articles Removing articles that don’t reference 
reuse in title OR abstract 

  284 articles Removing articles that are not related to 
onsite/decentralized UWM based on 
content in title OR abstract (e.g. rural, no 
reuse, centralized systems) 

 34 articles Removing articles that do not discuss non-
technical barriers 
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APPENDIX E: GEOGRAPHIC DISTRIBUTION OF INTERMEDIATE 

AGGREGATION OF LITERATURE 

 

 

Figure S4. Geographic distribution of intermediate aggregation of literature. 
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APPENDIX F: FINAL LIST OF ARTICLES 

 
Table S2. Final list of articles. Abbreviations: BW-blackwater, GW-greywater, NPR-non-potable reuse, SW-stormwater, WW-

wastewater 

Title Country Focus 
Technology System 

(Source; Reuse Purpose) 

Bint, L., A. Garnett, A. Siggins, and R. Jaques. 2019. “Alternative 

Water Sources in New Zealand’s Commercial Buildings.” Water 

Supply 19 (2): 371–81. https://doi.org/10.2166/ws.2018.082. 

 

New Zealand SW, GW; NPR 

De Boer, Marissa A., Anjelika G. Romeo-Hall, Tomas M. Rooimans, 

and J. Chris Slootweg. 2018. “An Assessment of the Drivers and 

Barriers for the Deployment of Urban Phosphorus Recovery 

Technologies: A Case Study of The Netherlands.” Sustainability 

10 (6): 1790. https://doi.org/10.3390/su10061790. 

 

The 

Netherlands 
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Czemiel Berndtsson, Justyna, and Ingrid Hyvönen. 2002. “Are 
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(6): 515–30. https://doi.org/10.1016/S1366-7017(02)00042-9. 
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in California and Australia.” Urban Affairs Review 49 (3): 381–407. 

https://doi.org/10.1177/1078087412458762. 
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as a Sustainable Alternative to Urban Sanitation – A Review.” 

Waste Management 34 (2): 329–43. 

https://doi.org/10.1016/j.wasman.2013.10.006. 

 

Global BW; Agriculture 

Binz, Christian, Bernhard Truffer, Li Li, Yajuan Shi, and Yonglong 

Lu. 2012. “Conceptualizing Leapfrogging with Spatially Coupled 

Innovation Systems: The Case of On-site Wastewater Treatment 

in China.” Technological Forecasting and Social Change 79 (1): 

155–71. https://doi.org/10.1016/j.techfore.2011.08.016. 

 

China WW; NPR 

Yu, Zita L. T., Anditya Rahardianto, J. R. DeShazo, Michael K. 

Stenstrom, and Yoram Cohen. 2013. “Critical Review: Regulatory 

Incentives and Impediments for On-site Graywater Reuse in the 

United States.” Water Environment Research 85 (7): 650–62. 

https://doi.org/10.2175/106143013X13698672321580. 

 

USA GW; NPR 

Parkinson, Jonathan, and Kevin Tayler. 2003. “Decentralized 

Wastewater Management in Peri-Urban Areas in Low-Income 

Countries.” Environment and Urbanization 15 (1): 75–90. 

https://doi.org/10.1177/095624780301500119. 

 

Global WW; NPR, Agriculture 
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https://doi.org/10.1016/S1366-7017(02)00042-9
https://doi.org/10.1177/1078087412458762
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Chang Taylor. 2020. “Decentralized Water Reuse: Implementing 

and Regulating On-site Nonpotable Water Systems.” Journal of 

Sustainable Water in the Built Environment 6 (1): 02519001. 

https://doi.org/10.1061/JSWBAY.0000891. 

USA WW; NPR 

Brown, R. R., and M. A. Farrelly. 2009. “Delivering Sustainable 

Urban Water Management: A Review of the Hurdles We Face.” 

Water Science and Technology 59 (5): 839–46. 

https://doi.org/10.2166/wst.2009.028. 

 

Global General; General 

Gardiner, A. 2010. “Do Rainwater Tanks Herald a Cultural Change 

in Household Water Use?” Australasian Journal of Environmental 

Management 17 (2): 100–111. 

https://doi.org/10.1080/14486563.2010.9725255. 

 

Australia SW; NPR 

Ormerod, Kerri Jean, and Christopher A. Scott. 2013. “Drinking 

Wastewater: Public Trust in Potable Reuse.” Science, Technology, 

& Human Values 38 (3): 351–73. 

https://doi.org/10.1177/0162243912444736. 

 

USA WW; Potable 

Starkl, Markus, Norbert Brunner, Magdalena Feil, and Andreas 

Hauser. 2015. “Ensuring Sustainability of Non-Networked 

Sanitation Technologies: An Approach to Standardization.” 

Environmental Science & Technology 49 (11): 6411–18. 

https://doi.org/10.1021/acs.est.5b00887. 
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Ormerod, Kerri Jean. 2016. “Illuminating elimination: public 

perception and the production of potable water reuse.” Wiley 

Interdisciplinary Reviews: Water 3 (4): 537–47. 

https://doi.org/10.1002/wat2.1149. 

 

Global BW; Agriculture 

West, Camilla, Steven Kenway, Maureen Hassall, and Zhiguo 

Yuan. 2017. “Expert Opinion on Risks to the Long-Term Viability 

of Residential Recycled Water Schemes: An Australian Study.” 

Water Research 120 (September): 133–45. 

https://doi.org/10.1016/j.watres.2017.04.077. 

 

Australia WW, SW; NPR 

Neighbour, Danielle, and Ye Qi. 2018. “Identifying 

Implementation Gaps in Water Recycling Policy of Beijing 

Municipality.” Chinese Journal of Population Resources and 

Environment 16 (4): 355–63. 

https://doi.org/10.1080/10042857.2018.1544750. 

 

China WW; NPR 

Brands, Edwin. 2014. “Prospects and Challenges for Sustainable 

Sanitation in Developed Nations: A Critical Review.” 

Environmental Reviews 22 (4): 346–63. https://doi.org/10.1139/er-

2013-0082. 

 

Global BW; Agriculture 

Crosson, Courtney. 2018. “Innovating the Urban Water System: 

Achieving a Net Zero Water Future Beyond Current Regulation.” 

USA General; General 

https://doi.org/10.2166/wst.2009.028
https://doi.org/10.1080/14486563.2010.9725255
https://doi.org/10.1177/0162243912444736
https://doi.org/10.1021/acs.est.5b00887
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https://doi.org/10.1016/j.watres.2017.04.077
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Technology|Architecture + Design 2 (1): 68–81. 

https://doi.org/10.1080/24751448.2018.1420966. 

 

Mcconville, Jennifer, Elisabeth Kvarnström, Håkan Jönsson, E. 

Kärrman, and Mats Johansson. 2017. “Is the Swedish wastewater 
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Medilanski, Edi, Liang Chuan, Hans-Joachim Mosler, Roland 
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Management 39 (5): 648–62. https://doi.org/10.1007/s00267-
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