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WATER SERVICES FOR ALL? PLACING EQUITY AT THE CENTER OF DEVELOPMENT 

AGENDAS IN WATER  

ABSTRACT 

In an attempt to achieve Sustainable Development Goals (SDG) for water, there has been 

a push to advocate for on-site modular or small-grid technologies as a supplement or substitute for 

conventional centralized water infrastructure. While a majority of work has been done in 

technology development, we seek to shift the conversation towards the role of equity when 

achieving SDGs. Here we emphasize the need for integrating equity in the adoption of new water 

infrastructure. This paper provides an expanded framework for defining equity in alignment with 

sustainable development, allowing other water infrastructure stakeholders to operationalize equity 

in their work. Although equity is applicable across the water sector, we focus in on an emerging 

field in the US where new types of technology systems are disrupting the conventional provision 

of basic services, specifically the case of onsite non-potable water systems in California. Enabling 

this study are semi-structured interviews conducted with stakeholders involved with on-site non-

potable water reuse in San Francisco and the surrounding Bay area and qualitative analyses using 

a deductive thematic coding approach. Initial results confirm a general sentiment— equity is 

necessary, yet it is unclear how to incorporate this concept practice. In some instances, equity is 

viewed as secondary to utility planning, operation, and management; we propose that it should be 

incorporated intentionally as an approach to enhance service provision. This study has implications 

for literature and practice as it provides a more comprehensive definition for the various 

components within the equity discussion by categorizing forms of equity within economic, 

environmental, and social impact. Further, practitioners may use this work as foundational 

understanding in assessing internal operations and practices, improving infrastructure in the 

pathway to sustainable development.   

 

KEYWORDS: water, equity, on-site non-potable reuse, sustainable development, decentralized 

INTRODUCTION 

Sustainability is defined as systems and processes that are able to function over long 

periods of time (Robertson 2014). This definition is often discussed with regards to three guiding 

principles: economic, environmental, and social sustainability. Sustainable Development Goal 6 

(SDG 6) sets specific targets to ‘ensure the availability and sustainable management of water and 

sanitation for all’ by the year 2030 (UN 2020). SDG 6 incorporates language referring to the need 

for ‘equitable access’ and ‘equitable sanitation,’ indicating that equity is fundamental to 

sustainability. While equity is used to operationalize sustainable development, it lacks a clear 

definition within the scope of water. For example, centralized systems seek to deliver water at 

equal quality and quantity across all end-users, and correspondingly many utilities assume this 

effort wholly satisfies equity needs across the system (Osman and Faust n.d.). In reality, 

centralized systems often deliver spatially unequal service levels, or provide water and services at 

prices that are unaffordable and therefore inaccessible (Faust, Abraham, and McElmurry 2016).  

In the US, not all communities are physically able to connect to centralized systems and this 

discrepancy tends to affect communities of color and indigenous communities disproportionately 

(Bate 2019; Guerra, Faust, and Charnitski 2019). Attempts to address these challenges are based 

in providing basic services and attaining equitable access; both the technology systems as well as 

the planning processes need to distinctly integrate equity into programming.  A lack thereof leaves 
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the possibility for the current status quo to be applied to new technological systems, thus leading 

to further inequitable services (e.g., inaccessibility, unaffordability).   

Alternative water systems is one approach being explored and piloted for city-scale 

adoption; for example non-grid and hybrid systems (e.g. source separation, on-site non-potable 

reuse, and others; Larsen et al. 2016). However, the adoption of alternative water systems requires 

the acknowledgement that the development of new technology also requires the development of 

supportive institutional environments (Hering et al. 2013; Larsen et al. 2016; Hoffmann et al. 2020; 

Hacker and Binz, n.d.). When alternative water systems are introduced at various scales (i.e. 

decentralized), the equity of distribution and accessibility to supply is brought into question. The 

shift away from a single method of service across a municipality leaves some end users with access 

to more resiliency in the face of external factors (e.g. drought, climate change). For instance, 

wealthier customers may be able to afford the redundant water systems, whereas lower-income 

populations may not. However, these alternative water systems help supplement centralized water 

networks for municipalities and end users by reducing the demand for potable water sources by 

reusing stormwater and wastewater onsite. As the water sector looks to supplement conventional 

technology configurations with sustainable alternatives, equity needs to be incorporated into these 

systems. 

As the centralized network is diversified into decentralized technologies, the implicit 

assumption that end users have access to the same quality and quantity of service provision is 

brought into question. Additionally, the ownership of these decentralized technologies raises an 

equity issue such as the affordability and access to alternative water systems. Therefore, this study 

focuses on the broader equity implications for water infrastructure through a case study of on-site 

non-potable water systems (ONWS) in San Francisco, United States. 

Previous work have explored equity in water infrastructure systems, defining it as ‘the 

provision of a consistent minimum quality and quantity of water service to all end-users, 

determined at the local level’ (Osman and Faust n.d.). Other literature centers equity explicitly 

around economic impacts of affordability and pricing structures for utilities (Clumpner 2019; 

Nauges and Whittington 2017; Teodoro 2005). While affordability is explicitly connected to equity 

in water, there remains the possibility that other aspects of equity are implicitly present as well and 

require more intentional adoption in planning processes. For example, understanding who are the 

gatekeepers in infrastructure planning and are these individuals representative of the communities 

being served and which communities have access to diverse infrastructure options. This study uses 

the three pillars of sustainable development—i.e., economic, environmental, and social—as a basis 

for expanding the definition of equity (figure 1). Economic equity has already been discussed as 

the benefits and costs associated with systems, in alignment with the discussion of affordability in 

other work (McGranahan 2015; Clumpner 2019). Environmental equity refers to the quality and 

quantity of distribution and how this affects the resiliency of a system in the event of external 

impacts like climate change or natural hazards (EPA 1992). Finally, social equity encompasses the 

fairness of the system in its decision-making and access to services (Liu 2018). In the same way 

economic, environmental, and social impacts are assessed for sustainable development, this study 

uses these three same principles to demonstrate how equity is already present in water 

infrastructure planning, specifically ONWS. By identifying where equity is discussed, utilities can 

more effectively formalize equitable practice in programming and operations. 
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Figure 1. Definition of equity in water contrasted with the triple-bottom line approach to sustainable development. 

Sources: 1(Hacker and Binz, n.d.); 2(WCED 1987); 3(EPA 1992)); 4(Liu 2018). 

METHODS 

Currently, potable water is used for non-potable purposes within residential and 

commercial applications (e.g. toilet flushing, landscaping). One way to create more sustainable 

water use at the building scale is to supplement these non-potable uses with recycled water. Due 

to topographic constraints, it does not always makes sense to recycle stormwater and wastewater 

at a municipal level; ONWS provide another alternative to water recycling. ONWS have been 

piloted numerous times at a building scale (Hills et al. 2001; Šteflová et al. 2018; Alejandro 

Iribarnegaray et al. 2018; Alsulaili et al. 2017); however, few localities have adopted such 

technology systems at a city-wide level (Binz and Truffer 2016; Zhang et al. 2009; Binz and 

Truffer 2017; Rupiper and Loge 2019; Lackey et al. 2020). San Francisco, United States is one of 

the few cities around the world to have recently adopted a program (SFPUC 2018) requiring the 

implementation of on-site non-potable reuse and as such, was selected as the focus for this case 

study. As of 2015, all new developments over 250,000 sf within the SF limits are required to 

implement some form of greywater or wastewater reuse on-site (SFPUC 2018). Surrounding cities 

within the Bay area have also been met with developers from large corporations (e.g. tech 

companies) that are interested in following SF’s example, expanding the need for cohesive 

regulations and governance structures. Such policy was implemented in 2018 with the passing of 

Senate Bill 966 which adopts risk-based regulation for ONWS at a state level (Weiner 2018).  

In January and February 2020, 25 semi-structured interviews were conducted with 

stakeholders involved with on-site non-potable water reuse in SF and the surrounding Bay area 

(see table 1). Participants were initially contacted based on participation in local workshops for 

ONWS. Interviews were 30-60 minutes long, participants had a range of three to 25+ years of 

experience in public policy or engineering. Responses were audio-recorded with permission and 

transcribed. Questions focused on the participant’s experience with ONWS, asking about how they 

became involved with the novel technology, their perception of the legal and regulatory 

framework, market development, and challenges that have been encountered along the way. 

Towards the end of the interview, participants were broadly asked about what role equity played 

in the adoption of decentralized water and wastewater technology. Due to the lack of a widely 

adopted definition in literature, participants were first asked how they would define equity and its 

application in the context of ONWS. Before concluding the interview, additional potential 

participants were identified through a snowball method (Crouse and Lowe 2018) and these 

individuals were contacted separately. 
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Table 1. Overview of stakeholder types included in interviews.  

Stakeholder Type Interviews Role 

Building Owner 3 Program Manager, Project Executive, CEO 

Design + Engineering Firm 2 CEO, Principal Engineer, Engineer 

Sustainability Consultant 1 Founder 

Environmental Organization 3 Director, Policy Associate, Program Associate 

Government Agency 

(Local/State/Federal) 
2 Program Manager, Assistant Director 

Operator 4 Environmental Specialist, CEO, VP, Founder 

Regulator 4 
Consultant, Program Manager, Inspector, Engineer, Unit 

Chief 

Technology Supplier 2 CEO, Project Manager 

Utility 4 
Head of department, Program Analyst, Program 

Manager, Planner 

Total 25  

 

The interviews were qualitatively analyzed using a deductive thematic coding scheme 

based on definitions for economic, environmental, and social equity in figure 1. Excerpts are coded 

for content that implicitly related to equity, or is explicitly mentioned when asked about equity 

during the interview. Emergent themes are provided in the next section, along with examples 

described with the type of stakeholder that made the comment and the type of reference to equity 

(i.e. explicit or implicit) (table 2). The collated findings provide context for how equity is defined 

within the scope of decentralized alternative water sources, and the way in which such systems 

affect or are impacted by equity considerations. In identifying these examples of implicit and 

explicit reference to equity, connections can be made for how stakeholders can more distinctly 

provide equitable services through alternative water systems. 

RESULTS 

Of the coded interviews, 165 unique excerpts directly or indirectly discussing equity were 

found. Table 2 shows the three major components of equity (figure 1) that were coded using the 

deductive coding process, with their subsequent emergent secondary codes. The emergent codes 

show how stakeholders are conceptualizing equity in their work. Not captured in table 2 is the 

frequent initial response stakeholders had stating that equity is often not understood in their 

decision-making and overall systems processes. For example, one stakeholder when asked 

responded ‘it’s tricky. That’s a question with an answer that can be turned around’ suggesting 

equity is complex and can be controversial. Another interviewee stated ‘[to me] equity means, I 

as a building owner get something out of it, and I as a building owner put something into it’ further 

suggesting that equity is not clearly understood by some stakeholders. It is noted that 80 percent 

of the participants expressed a keen interest in learning more about equity with respect to their 

work and expressed some form of affirmation for the need to incorporate equity into infrastructure 

planning.  
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Equity is sometimes seen as a reactive response to infrastructure in light of controversy; 

for example, lead-contaminated pipes in NE American school water systems (Barchenger and 

Bureau 2020). However, equity can also be used as a proactive approach to facilitating legitimacy 

in utilities and technology systems. For example, one respondent (see Public Engagement, table 2) 

described that, “once they understood what was going on and who would be looking over this 

thing, they ended up being fine and recognized that they benefited.” This positions procedural 

equity or the inclusion of stakeholders in decision-making, as a factor that increased buy-in for the 

decentralized systems. 
 

Table 2. Emergent themes and example excerpts from each of the three equity components (economic, environmental, social). 

Emergent Themes + Descriptions 

(Excerpts indicating that…) 

Examples 

ECONOMIC EQUITY  

Affordability. Costs associated with 

water technology systems (e.g. capital, 

O&M) contribute to equity.  

And the people that are operating it get a reduced cost to the 

customers using it. So that makes for a really nice mechanism 

to incentivize these [ONWS]. [Implicit, Operator] 

Willingness to Pay. Willingness of end 

users to pay for water recycling is a 

component of the equity discussion.  

[The utility] even asked [end users] if they'd be willing to pay 

more on their sewer bill to make more water recycling happen. 

[Implicit, Utility] 

Low-Income Exemptions. Providing 

exemptions for low-income end-users 

may improve the equity of ONWS.  

A [local government] agency has a water supply portfolio they 

can work with and they're going to save those cheaper supplies 

for those low-income people. [Explicit, Utility] 

Imbalanced Rate Structures. Every 

resident does not pay the same rate for 

the recycled water.   

Those [residents] with the money and the size are having to 

pay more simply because they can. [Explicit, Engineering 

Firm] 

Lack of Funding. Not enough 

investments are being made in ONWS 

and thus has prevented the adoption of 

equitable ONWS services.  

Some people have complained about, "Why aren't you more 

interested in funding decentralized systems?" [Implicit, 

Regulator] 

ENVIRONMENTAL EQUITY  

Maintaining Water Quality. Public 

health is  dependent on water from 

ONWS meeting regulations.  

Put it this way: A failure that creates a public health 

consequence is a huge cost. [Implicit, Regulator] 

Resiliency of Systems. Improving the 

system to withstand natural and man 

made hazards that affect potable supply 

(e.g., droughts).   

If you can do some level of on-site water management, that's 

going to increase your capacity to stay up and running if we 

get the big earthquake, if we get the big flood that puts the 

centralized system out of operation. [Implicit, Regulator] 

Downstream impacts. ONWS should 

not create poor quality impacts that are 

pushed to neighborhoods downstream.  

The fact that [the regulatory agency] allowed all this 

permitting for kind of toxic industries to be right next to these 

neighborhoods. [Implicit, Government Agency] 

 In a lot of areas where [the building owners] are growing, we 
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Unsustainable Population Growth. 

Population growth is contributing to the 

inequities in water systems.  

feel the strain, the city feels the strain, often because these are 

cities that are growing already and feeling strain on all their 

infrastructure and their systems. [Implicit, Building Owner] 

SOCIAL EQUITY  

High- & Low-Income Earners Benefit 

from System. ONWS should be 

accessible to all income-earners to be 

equitable.  

So, it's not like it's only for the lower class, this [ONWS] was 

being done for the highest class. Which in my mind is a great 

way to move the social barriers forward, is to make it only for 

the best first so that it's shown as something desirable by 

everybody. [Implicit, Operator] 

Lack of Trust. Belief that the decision-

makers are acting in the best interest of 

end users.  

There's a reason right now why Black and Brown and low-

income minority and diverse communities have lost all their 

trust for public utilities. [Implicit, Government Agency] 

Public Engagement. Community and 

public participation in the decision-

making processes is required for equity.  

Once [the public] understood what was going on and who 

would be looking over this thing, [the public] ended up being 

fine and recognized that they benefited. [Implicit, Utility] 

Lack of Information/Knowledge. The 

public is missing education and 

information on ONWS, thus creating 

barriers to implementation. 

I think [the regulatory agency has] created confusion, and 

people rely on the internet. If you go on the internet and try to 

find information on, "What do I need to do to do this right?" 

you don't get coherent information in a lot of places. [Implicit, 

Government Agency] 

Accessibility. ONWS are seen as not 

being accessible by all end-users.  

[Utilities] not inclusive for minority groups. They're not 

inclusive for people that speak multiple languages. [Implicit, 

Government Agency]...Inclusivity and accessibility is a big 

thing.[Implicit, Government Agency] 

 

Results represent both implicit and explicit expression of equity in decentralized water 

recycling systems (table 2). When explicitly asked about equity, a need for cohesive language was 

expressed. For instance, one stakeholder mentioned that ‘when you talk about capacity 

development, we [stakeholder] owe more to the disadvantaged. How we define that in this setting 

is not totally clear to me.’ Thus, suggesting that the stakeholder has some understanding of the 

social component of equity. Implicitly, stakeholders made references to aspects of equity, for 

example, the need to maintain quality of basic service provision, acknowledging public mistrust 

in utilities, and accessibility to a diverse water portfolio (table 2). One stakeholder stated ‘I want 

to point out that it is a nightmare for operations, for a uniform quality,’ when discussing the 

installation of ONWS. This excerpt highlights stakeholders implicitly think about components of 

the equity framework, even when not explicitly asked. Particularly this excerpt points to an 

understanding of environmental equity considerations such as uniform quality when operating 

ONWS.  

In viewing equity from the perspective of the three pillars, it is evident from the data that 

there does not exist consistent overlap in the definitions used by stakeholders surveyed (table 2). 

Whether implicitly or explicitly discussing equity, the primary focus often centered on one of the 

three pillars and not a combination of the three. For instance, several stakeholders discussed the 

economic implications of equity such as affordability and the lack of funding (table 2). A 
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regulatory stakeholder stated “some people have complained about, ‘Why aren't you [Government] 

more interested in funding decentralized systems?’" This highlights the need for fiscal stimulus to 

ensure that equitable access to ONWS exists. As the need for an expanded water portfolio grows, 

stakeholders will look to governments to assist in the adoption of ONWS. Other stakeholders were 

more interested in the environmental and social aspects of equity, specifically calling out issues 

such as water system resiliency and the inclusion of communities in the participatory processes in 

utility decision-making. This particular sentiment was expressed by a stakeholder, “we're 

[Stakeholder] only going to have the wealthy luxury buildings to have rain water harvesting and 

toilet flushing, which then gives them resiliency in the event of a total breakdown of the 

infrastructure.” This indicates that there is inherent inequity in the current application of ONWS 

that is geared towards higher income earners. However, as suggested in the excerpt, ONWS 

provide an additional layer of water systems resiliency that should be accessible by all 

demographics. While these are critical aspects to equity, there remains an urgent and necessary 

need for integrating equity within planning and adoption of alternative water systems. 

INITIAL FINDINGS AND IMPLICATIONS 

Findings from this study show that equity is an afterthought that is still unclear for stakeholders. 

As shown in the stakeholder excerpts (table 2) a desire exists to be more equitable in the application 

and expansion of ONWS. However, reaching this goal is often constrained by unclear definitions, 

and the various different equity contexts that exist in the water sector. For instance, results 

highlight that a greater number of implicit excerpts discussing equity were recorded in the 

transcriptions. When equity was mentioned or asked explicitly, most interviewees struggled to 

contextualize a meaning within their work. Several stakeholders mentioned consequences 

resulting from inequitable approaches to adopting ONWS, such as a lack of redundancy and 

resiliency in centralized systems leading to quality issues and systems failure. Such consequences 

can be avoided through a proactive approach that incorporates procedural and distributive equity. 

By proactively integrating equity components in practice, utilities can move towards maintaining 

and improving systems with a more inclusive framework  (UN 2020). While equity has been a 

point of conversation in the water sector, it has been limited to affordability, quality, and quantity 

within the network (Clumpner 2019; Teodoro 2005; Nauges and Whittington 2017).  

 The three major themes in literature (economic, environmental, social) are juxtaposed with 

the 14 emergent themes captured in analysis (table 2). This stark contrast emphasizes the need to 

further expand on working definitions of equity in the water sector and to embrace the complexity 

surrounding this topic. This echoes recent attempts to expand the definition of equity for local 

application and development (Osman and Faust, n.d.). An approachable framework for equity is 

missing, suggesting the need to reorganize how we are framing the concept in theory and 

application. Literature in sustainable development has already done this through the triple bottom 

line (economic, environmental, social). Using this baseline, and the notion that equity is already 

inherently built into the SDGs, we also use the framing of economic, environmental, and social 

equity.  



Proceedings – EPOC 2020 Conference 

8 

 

The introduction of alternative water sources provides an opportunity to reevaluate the 

water sector’s relationship with equity and to better integrate this concept within programming. 

Technology configurations such as on-site non-potable reuse is still working towards general 

validation, where regulations, programming, actor networks, and governance structures are in flux; 

such a project phase has limited path dependency and is more conducive towards integration of 

equity to an inherent point of discussion. The first step to operationalizing equity is its 

acknowledgement; this paper provides concrete definitions for the various components embedded 

within the equity discussion and demonstrates the ways in which equity is observed implicitly and 

explicitly in planning and adoption of new technology. This creates a foundational understanding 

for practitioners to assess their own operations and procedures. 

REFERENCES 

Alejandro Iribarnegaray, Martin, Maria Soledad Rodriguez-Alvarez, Liliana Beatriz Morana, 

Walter Alfredo Tejerina, and Lucas Seghezzo. 2018. “Management Challenges for a More 

Decentralized Treatment and Reuse of Domestic Wastewater in Metropolitan Areas.” 

Journal of Water Sanitation and Hygiene for Development 8 (1): 113–22. 

https://doi.org/10.2166/washdev.2017.092. 

Alsulaili, Abdalrahman D., Mohamed F. Hamoda, Rawa Al-Jarallah, and Duaij Alrukaibi. 2017. 

“Treatment and Potential Reuse of Greywater from Schools: A Pilot Study.” Water Science 

and Technology 75 (9): 2119–29. https://doi.org/10.2166/wst.2017.088. 

Barchenger, Stacey, and Trenton Bureau. 2020. “NJ May Halt Project to Replace Lead Water 

Pipes, Blaming the Economic Hit from Coronavirus.” New Jersey Herald, June 19, 2020. 

https://www.njherald.com/news/20200619/nj-may-halt-project-to-replace-lead-water-

pipes-blaming-economic-hit-from-coronavirus. 

Bate, Dana. 2019. “Wharton Water Conference Highlights Water Inequity in U.S.” WHYY (blog). 

March 22, 2019. https://whyy.org/articles/water-access-is-a-problem-in-the-u-s-affecting-

minority-and-rural-groups-the-most/. 

Binz, Christian, and Bernhard Truffer. 2016. “Path Creation as a Process of Resource Alignment 

and Anchoring: Industry Formation for On-Site Water Recycling in Beijing.” Economic 

Geography 92 (2): 172–200. https://doi.org/10.1080/00130095.2015.1103177. 

———. 2017. “Anchoring Global Networks in Urban Niches. How on-Site Water Recycling 

Emerged in Three Chinese Cities.” In Urban Sustainability Transitions, 23–36. 

https://www.dora.lib4ri.ch/eawag/islandora/object/eawag%3A15483/. 

Clumpner, Greg. 2019. “Tiered Water Rates: Understanding Their Equity and Impacts on 

Customer Bills.” Journal AWWA 111 (9): 74–82. https://doi.org/10.1002/awwa.1363. 

Crouse, Toni, and Patricia A. Lowe. 2018. “Snowball Sampling.” In The SAGE Encyclopedia of 

Educational Research, Measurement, and Evaluation. 2455 Teller Road, Thousand 

Oaks, California 91320: SAGE Publications, Inc. 

https://doi.org/10.4135/9781506326139.n636. 

EPA. 1992. “Environmental Equity Reducing Risk for All Communities.” 

https://nepis.epa.gov/Exe/ZyNET.exe/40000JLA.TXT?ZyActionD=ZyDocument&Client

=EPA&Index=1991+Thru+1994&Docs=&Query=&Time=&EndTime=&SearchMethod

=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFiel

dDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIn

dex%20Data%5C91thru94%5CTxt%5C00000005%5C40000JLA.txt&User=ANONYM



Proceedings – EPOC 2020 Conference 

9 

 

OUS&Password=anonymous&SortMethod=h%7C-

&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i

425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&Bac

kDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL. 

Faust, Kasey M., Dulcy M. Abraham, and Shawn P. McElmurry. 2016. “Water and Wastewater 

Infrastructure Management in Shrinking Cities.” Public Works Management & Policy 21 

(2): 128–56. https://doi.org/10.1177/1087724X15606737. 

Guerra Uribe, Monica, Kasey M. Faust, and Jonathan Charnitski. 2019. “Policy Driven Water 

Sector and Energy Dependencies in Texas Border Colonias.” Sustainable Cities and 

Society 48 (July): 101568. https://doi.org/10.1016/j.scs.2019.101568. 

Hacker, Miriam E., and Christian Binz. n.d. “Institutional Barriers to On-Site Urban Water Reuse 

– An Analytical Framework and Systematic Literature Review.” Forthcoming. 

Hering, Janet G., T. David Waite, Richard G. Luthy, Jörg E. Drewes, and David L. Sedlak. 2013. 

“A Changing Framework for Urban Water Systems.” Environmental Science & 

Technology 47 (19): 10721–26. https://doi.org/10.1021/es4007096. 

Hills, S., A. Smith, P. Hardy, and R. Birks. 2001. “Water Recycling at the Millennium Dome.” 

Water Science and Technology 43 (10): 287–94. 

Hoffmann, Sabine, Ulrike Feldmann, Peter M. Bach, Christian Binz, Megan Farrelly, Niki 

Frantzeskaki, Harald Hiessl, et al. 2020. “A Research Agenda for the Future of Urban 

Water Management: Exploring the Potential of Nongrid, Small-Grid, and Hybrid 

Solutions.” Environmental Science & Technology 54 (9): 5312–22. 

https://doi.org/10.1021/acs.est.9b05222. 

Lackey, Katy, Suzanne Sharkey, Sybil Sharvelle, Paula Kehoe, and Taylor Chang. 2020. 

“Decentralized Water Reuse: Implementing and Regulating Onsite Nonpotable Water 

Systems.” Journal of Sustainable Water in the Built Environment 6 (1): 02519001. 

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

Larsen, Tove A., Sabine Hoffmann, Christoph Lüthi, Bernhard Truffer, and Max Maurer. 2016. 

“Emerging Solutions to the Water Challenges of an Urbanizing World.” Science 352 

(6288): 928–33. https://doi.org/10.1126/science.aad8641. 

Liu, Lee. 2018. “A Sustainability Index with Attention to Environmental Justice for Eco-City 

Classification and Assessment.” Ecological Indicators 85 (February): 904–14. 

https://doi.org/10.1016/j.ecolind.2017.11.038. 

McGranahan, Gordon. 2015. “Realizing the Right to Sanitation in Deprived Urban Communities: 

Meeting the Challenges of Collective Action, Coproduction, Affordability, and Housing 

Tenure.” World Development 68 (April): 242–53. 

https://doi.org/10.1016/j.worlddev.2014.12.008. 

Nauges, Celine, and Dale Whittington. 2017. “Evaluating the Performance of Alternative 

Municipal Water Tariff Designs: Quantifying the Tradeoffs between Equity, Economic 

Efficiency, and Cost Recovery.” World Development 91 (March): 125–43. 

https://doi.org/10.1016/j.worlddev.2016.10.014. 

Osman, Khalid, and Kasey M. Faust. n.d. “Water Equity Guidance: Developing a Definition for 

Equity in Water Infrastructure Services.” Forthcoming. 

Robertson, Margaret. 2014. Sustainability Principles and Practice. Routledge. 

https://doi.org/10.4324/9780203768747. 

Rupiper, Amanda M., and Frank J. Loge. 2019. “Identifying and Overcoming Barriers to Onsite 

Non-Potable Water Reuse in California from Local Stakeholder Perspectives.” Resources, 



Proceedings – EPOC 2020 Conference 

10 

 

Conservation & Recycling: X 4 (December): 100018. 

https://doi.org/10.1016/j.rcrx.2019.100018. 

SFPUC. 2018. “Non-Potable Water Program Guidebook: A Guide for Implementing Onsite Non-

Potable Water Systems in San Francisco.” SFPUC. 

https://sfwater.org/Modules/ShowDocument.aspx?documentID=11629. 

Šteflová, Marketa, Steven Koop, Richard Elelman, Jordi Vinyoles, and Kees Van Leeuwen. 2018. 

“Governing Non-Potable Water-Reuse to Alleviate Water Stress: The Case of Sabadell, 

Spain.” Water 10 (6): 739. https://doi.org/10.3390/w10060739. 

Teodoro, Manuel P. 2005. “Measuring Fairness: Assessing the Equity of Municipal Water Rates.” 

Journal AWWA 97 (4): 111–24. https://doi.org/10.1002/j.1551-8833.2005.tb10869.x. 

UN. 2020. “Water and Sanitation.” United Nations Sustainable Development (blog). 2020. 

http://www.un.org/sustainabledevelopment/water-and-sanitation/. 

Weiner. 2018. SB-966 Onsite Treated Nonpotable Water Systems. 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201720180SB966. 

Zhang, Dongqing, Richard M. Gersberg, Christian Wilhelm, and Manfred Voigt. 2009. 

“Decentralized Water Management: Rainwater Harvesting and Greywater Reuse in an 

Urban Area of Beijing, China.” Urban Water Journal 6 (5): 375–85. 

https://doi.org/10.1080/15730620902934827. 

 

 


	Osman_Hacker_Faust_Binz
	185-Osman,Hacker,Faust,Binz.pdf

