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ABSTRACT: Water resource managers often tout the potential of potable water reuse to provide
a reliable, local source of drinking water in water-scarce regions. Despite data documenting the
ability of advanced treatment technologies to treat municipal wastewater effluent to meet existing
drinking water quality standards, many utilities face skepticism from the public about potable water
reuse. Prior research on this topic has mainly focused on marketing strategies for garnering public
acceptance of the process. This study takes a broader perspective on the adoption of potable water
reuse based on concepts of societal legitimacy, which is the generalized perception or assumption
that a technology is desirable or appropriate within its social context. To assess why some potable
reuse projects were successfully implemented while others faced fierce public opposition, we
performed a series of 20 expert interviews and reviewed in-depth case studies from potable reuse
projects in California. Results show that proponents of a legitimated potable water reuse project in
Orange County, California engaged in a portfolio of strategies that addressed three main
dimensions of legitimacy. In contrast, other proposed projects that faced extensive public opposition relied on a smaller set of
legitimation strategies that focused near-exclusively on the development of robust water treatment technology. Widespread
legitimation of potable water reuse projects, including direct potable water reuse, may require the establishment of a portfolio of
standards, procedures, and possibly new institutions.

■ INTRODUCTION
Limited water resources and increasingly complex societal
demands require water managers to develop innovative solutions
to water challenges.1 However, changing practices in the water
sector is notoriously difficult because the social and institutional
contexts, including the rules, norms, and conventions that govern
decision-making, often hinder diffusion of innovative technolo-
gies or new systems of governance.2 Water recycling, and in
particular recycling for potable water reuse, illustrates the ways in
which social and institutional concerns can affect technology
adoption.3,4 Potable water reuse is defined here as the practice
of intentionally returning highly treated municipal wastewater to
the public water supply.5,6

Some water resource managers and consulting engineers tout
the potential of potable water reuse to provide a local, reliable
water supply in water-scarce regions.7−10 Potable water reuse
can be less costly than alternatives, such as desalination or importing

additional water, and can meet or exceed existing water quality
standards.5 However, these factors are not always sufficient for
obtaining public support.11 Proponents of potable water reuse have
mainly framed this issue as one of a lack of public acceptance,12−14

which can be defined as the public’s passive acquiescence to the
expert knowledge of water managers and engineers.15

Previous research has addressed the lack of public acceptance
of potable water reuse7,10−16 by focusing on the benefits of
selecting positive terminology to describe the practice, develop-
ment of communication strategies, characterization of populations
that accept potable water reuse, and development of public educa-
tion campaigns.11,13,16−21 This research has yielded an improved
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understanding of the language and strategies for marketing
potable water reuse. Nonetheless, in several high-profile cases,
technologically sound potable reuse projects have floundered
when actors outside of the control of the project’s advocates
used terminology that was unfavorable.11

Research based on public acceptance does not incorporate
the full complexity of the issues surrounding new technology
adoption,22 and may overestimate the ability of project
proponents to affect community support by targeting individual
perceptions of water reuse.23 Previous studies have shown that
water authorities and developers tend to approach public
acceptance by attempting to persuade the public to accept
water reuse by providing more technical information. This
occurs despite evidence that members of the public are
interested in a broad range of information about the project
including social and environmental costs and benefits, institutional
structure, risk comparisons to other activities, regulatory systems,
and analysis of alternative solutions.24 Previous research suggests
a public acceptance paradigm for understanding perceptions
of potable water reuse is too narrowly framed, but stops short
of proposing an empirically grounded, comprehensive frame-
work.15,25 Other scholars place a public acceptance mode of expert
outreach for water management, in which experts choose what
they perceive as the most desirable solution and convince the
community of its relevance and importance, as a hallmark of an
old paradigm of unsustainable water systems that is no longer
useful in the twenty-first century.26

A more robust framework for engaging the public in issues of
potable water reuse based on societal legitimacy27 may address
some of the shortcomings in public acceptance research.
Legitimacya key concept in sociology and innovation
studiesacknowledges that creating widespread trust in an
innovation depends on strategies that not only target individual
psychology, but that also address aggregate sectorial and
societal rules, norms and conventions.27−29 Sociology scholars
define legitimacy as “a generalized perception or assumption
that the actions of an entity are desirable, proper, or appropriate
within some socially constructed system of norms, values, beliefs,
and definitions”.30 In its sociological definition, legitimacy can be
assessed by the “taken-for-grantedness” of a particular technol-
ogy, implementing organization, or process.28

Establishing legitimacy involves embedding a new tech-
nology in the shared social belief systems, moral standards
and cultural conventions of a given group,28,31,32 through a set
of strategies that go beyond traditional public relations or
educational outreach. Establishment of legitimacy may require
the implementing organizations to undergo fundamental
changes. Some of these changes may challenge the tradi-
tional authority of water providers, as they may require sharing
power through collaborative decision-making and consideration
of heterogeneous public values. Water utilities cannot build
legitimacy for potable water reuse based on hollow promises.
Superficial interventions undertaken to approximate the legitimacy
framework presented in this paper and manipulate public per-
ceptions of legitimacy will likely not create stable legitimacy,
but rather foster mistrust in the management’s true intentions.
Because legitimation is a societal process, it is most stable when it
is established in public discourse.
It is important to note that establishment of legitimacy for a

particular technology, like potable reuse, may not be possible in
places where the technology does not mesh with the values and
social beliefs of a given community. A deeper understanding of
legitimacy and the legitimation process can, however, help

water engineers find solutions for water supply and wastewater
disposal that are most appropriate for a given community. It
can also help prevent investment in technological infrastructure
that will encounter stark public opposition.
The case of potable water reuse in California illustrates

the process of legitimation, which has relevance to a wide
range of emerging environmental technologies. California has
a long history of potable reuse,33 from which we draw and
examine examples of both successful and unsuccessful
attempts to legitimize the practice. We extend the sociological
definitions of legitimacy to include innovative technologies
and the institutional systems surrounding them27 and define a
comprehensive analytical framework for the legitimation
process of potable water reuse and innovations in general
(see Table 1). The present paper complements another publi-
cation (Binz et al., submitted), which focuses on a detailed
process account of technology legitimation in an innovation
system context.3

■ ANALYTICAL FRAMEWORK FOR LEGITIMACY

Legitimacy is a multidimensional phenomenon that can be dif-
ferentiated into several key types. Suchman’s comprehensive
framework (1995) divides legitimacy into three generic types:
pragmatic, moral and cognitive,28 which we term Type 1, Type 2,
and Type 3 legitimacy, respectively. Each of these types can
be further grouped into several distinct dimensions. Table 1
illustrates our application of legitimacy concepts to innovative
technologies in general and potable reuse in particular.

Pragmatic Legitimacy (Type 1 Legitimacy) is based on
the end user’s self-interested calculations about the direct benefits
that can be derived from the innovation.28 Its first component,
exchange legitimacy, is derived from the end user’s perceived gain
of a good or service from the innovation (e.g., support for a water
reuse project based on the notion that adoption of the technology
may provide a means for maintaining golf courses without
restrictions on water use). The second component is inf luence
legitimacy, which occurs when end users perceive an implement-
ing organization to be responding directly to their personal
interests28 (e.g., support of a potable reuse project arising
from the participation of community members on the project’s
advisory board). The third component, dispositional legitimacy,
occurs when an innovation is managed by an established, trust-
worthy entity (e.g., faith in a water utility with a professional repu-
tation to responsibly manage a potable reuse project).

Moral Legitimacy (Type 2 Legitimacy) is established
when an innovation corresponds to societal values and broader
societal welfare.28 The first component, consequential legitimacy,
occurs when proponents of an innovation demonstrate that
it has a strong record of providing beneficial outcomes for
society (e.g., support for potable water reuse systems that
have operated for a long time without problems). The second
component, procedural legitimacy, is defined by the quality and
validity of the procedures and protocols used to implement the
innovation (e.g., trust in potable water reuse systems based on
end user’s awareness of consistent, comprehensive water quality
monitoring). The third dimension, structural legitimacy, is
related to the physical attributes of the innovation that enhance
its safety and reliability (e.g., endorsement of a reuse project
based on the presence of a state-of-the-art water quality lab).
The final component of Type 2 legitimacy, personal legitimacy,
is related to the perceived trustworthiness and integrity of the
implementing organization’s leadership.
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Cognitive Legitimacy (Type 3 Legitimacy) is not based
on conscious evaluation, but rather on compliance with taken-
for-granted routines and cultural beliefs (“the way we do
things”).28,31 It includes two main components: The first,
comprehensibility, occurs if an innovation fits into prevail-
ing cultural assumptions and daily life habits of end users
(e.g., support for bottled recycled water if it looks and tastes
like established bottled water brands). The second component,
taken-for-grantedness, occurs when the innovation meshes with
end users’ deep cognitive frames that are not consciously
questioned (e.g., people familiar with solid waste recycling
may think of potable water reuse as another desirable form of
recycling).
An innovation is considered wholly legitimized when a majority

of the population takes it for granted, and any opponents are no
longer able to achieve a serious response from community
members. Nonetheless, individual projects may lose credibility
even after legitimacy is established for the sector if they do not
continue to employ legitimation strategies for their specific
project.28

Achieving legitimacy for new technologies requires develop-
ment of all three types of legitimacy: if only Type 1 legitimacy
is established, as is often done in acceptance-based public
outreach campaigns, the project might be accepted temporarily,
but legitimacy will likely erode when end users start questioning
whether or not the Type 2-related procedures and institutional
structures that support the innovation are legitimate. Similarly,
if only Type 2 legitimacy is emphasized, the public may
trust that the innovation is managed with competency, but
end users may question the usefulness of the innovation to the
community. Complete legitimacy thus requires a comprehen-
sive portfolio of legitimation strategies that address each of
these dimensions.
We hypothesized that the more complete the legitimation

portfolio of a utility involved in potable water reuse projects,
the more likely the project will be to avoid organized public oppo-
sition or rejection by the community. We assessed the legitimation
portfolio of California’s potable water reuse projectsand

identified gaps thereinto provide insight into the ways in
which communities support or reject technological innovation
in the water sector.

■ MATERIALS AND METHODS

To address the legitimacy of potable water reuse we examined a
case study of legitimated potable reuse, and compared it with
cases of several other projects in which California water utilities
failed to implement potable water reuse.
The Orange County Water District (OCWD), in Orange

County, California, was chosen as a case of legitimate potable water
reuse. The water district has practiced potable water reuse since
1976, when it began to inject highly treated municipal wastewater
into the region’s groundwater aquifer.33−36 This system was expan-
ded from 15 MGD (57 000 m3/day) to 70 MGD (265 000 m3/
day) in 2008. The present advanced treatment system configu-
ration, called the Groundwater Replenishment System (GWRS),
sources municipal effluent from a nearby wastewater treatment
plant, then uses microfiltration, reverse osmosis, and an advanced
oxidation process to further treat the water. The treated water
is then pumped into recharge basins and injection wells, where
it mixes with local groundwater.37 The GWRS contributes to
drinking water supplies for more than 2 million people.37 There
has been no organized public opposition to GWRS (Interview 19).
The GWRS is considered a best practice in the potable water reuse
community and serves as the basis for the technological design of
several other potable water reuse projects.3

Other cases considered include the Dublin-San Ramon
Services District’s proposed potable reuse project, which failed
due to public opposition after the facility was built; San Diego’s
water recycling project, which the public vehemently opposed
in the 1990s; and the Santa Clara Valley Water District’s
proposed potable water reuse project.
We conducted in-depth semistructured interviews with 20 key,

expert stakeholders who were deeply involved with implement-
ing potable water reuse in California (as well as nationally
and globally). Interviewees included managers and executives
of water and wastewater utilities, public relations consultants,

Table 1. Definitions of Key Dimensions of Legitimacy and Corresponding Strategies in Potable Reuse (Source: Adapted from
Suchman (1995))

legitimacy types dimension definition legitimation strategies in potable water reuse

Type 1. pragmatic evaluation
based on self- interest

1.1 exchange support for an innovation based on its perceived
value to the end user

public outreach campaigns, explaining the innovation’s
benefits to different users

1.2 influence support of an implementing organization because it
shares decision-making power with end users

user involvement in planning and management, focus
groups and surveys, user representatives on decision-
making bodies

1.3 dispositional support for an implementing organization based on
a belief that the organization is acting in the end
user’s best interest, has “good character”

transparent information policies, cooperation with
external evaluators and regulators, developing a
“quality brand” for the proponent utility

Type 2. moral evaluation
based on norms/societal
values

2.1 consequential support based on evaluation of the implementing
organization’s accomplishments

publicizing data indicating consistently high water
quality, building a success story about the innovation

2.2 procedural support based on an evaluation of the implementing
organization’s specific procedures

adopting strict quality control and monitoring
procedures, standardized emergency intervention
plans, and professional training for operators

2.3 structural support based on an evaluation of the implementing
organization’s physical characteristics

having advanced water treatment technology, water
quality management department, 24/7 monitoring
technology, and emergency shut-off valves

2.4 personal support based on an evaluation of an implementing
manager’s charisma

water utility managers talking directly to the end users

Type 3. cognitive evaluation
based on deeply held
customs and beliefs

3.1 comprehensibility support because an innovation meshes with the end
user’s daily life experiences and cognitive frames

organizing water tastings, providing bottled recycled
water, developing comprehensible vocabulary

3.2 taken-for-
grantedness

support based on seeming inevitability, in which
alternatives are “unthinkable”

relating potable reuse to other taken-for-granted
activities (e.g., recycling)
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regulators, academics, and engineering consultants. We used
respondent-driven sampling techniques,38 including snowball
sampling,39 to identify and interview the small group of people
who have been most influential in the development of potable
water reuse systems in California. We designed interview
questions to elicit responses about the legitimation strategies
applied in single projects as well as in the wider potable water
reuse community (see Supporting Information, section 1). We
transcribed interviews, then codified them using MaxQDA
qualitative data analysis software and analyzed them for mentions
or allusions to dimensions of legitimacy. We triangulated
interview data with relevant reports and white papers, utility
public outreach information, scientific publications, and news-
paper articles (see Supporting Information, section 2). We
grounded the case studies in historical research regarding local
experiences with and attitudes toward water use and reuse. We
used perspectives presented in local news articles and editorials
as well as the presence or absence of organized public opposition
groups as proxy measures for user opinion.40 Both are standard
proxy measures for user legitimacy in institutional sociology litera-
ture (see e.g., Geels and Verhees 2011).41 Cases like San Diego
where several end-user driven opposition groups and intense, con-
troversial newspaper coverage emerged, indicate limited societal
legitimacy. Cases like Orange County that never triggered organized
public opposition and mostly positive newspaper coverage, would
in turn indicate stable end user legitimacy. These measures were
used because many of the cases occurred in the past, so it was not
possible to interview users directly.

■ RESULTS

Orange County Water District’s Potable Water Reuse
Program. Since it began its first potable water reuse program
in 1976, OCWD has employed a diverse portfolio of legiti-
mation strategies. Some of these strategies were deliberate
attempts to foster trust in potable reuse, while others emerged
during the development of their potable water reuse system.
Each dimension of the project’s legitimation portfolio is
summarized below and in Table 2.

Type 1. Pragmatic Legitimacy. OCWD’s management team
invested considerable time and resources into explaining how
potable water reuse was in the public’s best interest (Interview 17),
which resulted in the creation of exchange legitimacy for the
GWRS. The utility targeted community and business group
leaders within their 2.4 million customer service area and informed
them about the benefits of the potable water reuse system in
simple language (Interview 4) with more than 1200 presentations
(Interview 19) that were translated in Spanish, Vietnamese, and
Chinese (Interview 17). The talks were targeted to the interests
of their specific audience, and emphasized the idea that the tech-
nology would guarantee a safe, reliable water supply into the
future, which was a key interest of all inhabitants of Orange
County (Interview 19).

“We would just go out and talk about what the water district
does, what the need was for future needs. And how this
project, the Groundwater Replenishment System, meets those
needs.” (Interview 17)
OCWD established inf luence legitimacy by soliciting and

accepting feedback from the public through citizen’s advisory
committees, focus groups and in discussions with community
leaders (Interview 16). OCWD relied on the citizen’s advisory
committees to inform certain aspects of the project, including
improvement of the project’s outreach materials:

“We had a Citizens’ Advisory Group, made up of community
leaders… So all of these different groups were working
together to make sure that needs were met, that we were on
point, that we were spending money wisely, and that we were
meeting the needs of the community.” (Interview 17)
While OCWD carefully planned the above legitimation

strategies, others emerged as a result of the district’s responses
to technical challenges. In particular, in the year 2000, OCWD
detected N-nitrosodimethylamine (NDMA), a potent carcino-
gen, in their treated water,42 and realized that some of this
compound had actually been created in their water treatment
process. Though this situation could have threatened the
legitimacy of OCWD’s potable reuse efforts (Interview 6), the
response of the utility to the incident ultimately enhanced its
dispositional legitimacy: Instead of hiding the problem, the
management decided to publicly disclose it, and proved to both
regulators and the public that they were competent in dealing
effectively with the contamination (Interview 5).

“We were actually causing the problem in the water we were
injecting. Some of us on the water quality end of the business
wanted to get answers to the problem. See what can we do to
fix it, first. [The public relations specialist] said no, that we
needed to talk to the public, we needed to actually call the
media in and do press briefings… His instincts were right.
If the media and the public perceive you as having nothing
to hide, if you’ve got something that goes wrong, you’re going
to tell them about it. [...] I think that really earned us a lot of
trust.” (Interview 19)
In a press conference, OCWD representatives explained what

had happened and how they were working to address the problem.
They also set the NDMA exposure in context by explaining how
people are routinely exposed to the compound in food and
beverages (Interview 17).
As a result of the utility’s transparent communication strategy,

the media described the story as a minor incident that was in the
process of being fixed, rather than as a severe threat to public
health. In describing the NDMA problem, the Los Angeles
Times reported:

Table 2. Summary of OCWD’s Legitimacy Portfolio for
Potable Reusea

legitimacy type dimension strategies

Type 1: pragmatic 1.1 exchange + targeted outreach and education
campaigns

1.2 influence + elicited feedback from
community leaders

1.3 dispositional + demonstrated the utility’s
trustworthiness

Type 2: moral 2.1 consequential + consistent track record of high
water quality

2.2 procedural + emergency intervention and
quality monitoring plans

2.3 structural + state-of-the-art technology,
sophisticated laboratory

2.4 personal + management personally involved
in outreach work

Type 3: cognitive 3.1
comprehensibility

+ serving visitors purified water
from a tap

3.2 taken-for
grantedness

+ framing potable reuse as
recycling, groundwater protection

a+ traits contributing to legitimacy portfolio, - traits detracting from
legitimacy portfolio.
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“NDMA [...] is a ubiquitous chemical that occurs naturally,
but also is a byproduct of chlorinating water supplies to
disinfect them. It is found in rocket fuel, pesticides, lubricants,
cosmetics, and all kinds of food, from bacon to beer and at
far higher levels than turned up in local water tests… There
is believed to be no threat to public health, district officials
said.”43

Overall, OCWD’s Type 1 legitimation activities addressed all
relevant subdimensions. They successfully educated people
about the need for potable reuse and convinced them potable
water reuse would meet their needs more effectively than the
alternatives; they engaged community members in improving
outreach by addressing public concerns about potable reuse;
and they proved that the OCWD was transparent and
proactively engaged in serving the public interest (Interview 2).
Type 2. Moral Legitimacy. Many of OCWD’s activities

promoted Type 2 legitimation by embedding potable water
reuse into wider moral belief systems. First, OCWD used its
long experience with potable water reuse (through injection of
treated wastewater into the aquifer) and its reputation in the
community to establish consequential legitimacy, or faith in the
organization’s capacity to responsibly conduct potable reuse
(Interview 12). When the utility introduced plans to expand
their potable reuse system in the late 1990s, they could show
the public a three-decade-long track record of safe and reliable
operations:

“[OCWD] already had that plant running, they were
operating it, they were doing all the monitoring. They had
developed a reputation. They developed the confidence of the
community… Once they wanted to expand, they were
expanding on a base of success and reputation.” (Interview 20)
Regular testing for a suite of contaminants at OCWD also

became an important element of creating procedural legitimacy.
When confronted with a complex, new technology the public
often forms opinions about it by asking whether the organi-
zation running it is applying the right procedures to guarantee
safety.28 OCWD was addressing this issue by establishing strict
water quality testing procedures and monitoring for 335 chemicals,
instead of just the 122 compounds required of them by the
regulator.44

In addition, OCWD developed standard operating proce-
dures for their water reuse system. They established protocols
for routine operating conditions and in the event of an upset
and explained these to end users in tours (Interview 1). In
addition to providing clarity to the plant’s operators, this
further improved procedural legitimacy of the organization.
Third, OCWD consistently emphasized that it had the right

physical infrastructure in place to guarantee safe operations
(structural legitimacy). Other professionals were impressed with
how the utility maintained cutting-edge technologies for water
treatment and source control, employed more than 200 staff,
operated 24/7 and built a state-of-the-art water quality laboratory
directly on-site (Interviews 1, 2, 15). Interviews reveal the
existence of a lab inside the utility was effective in signaling struc-
tural legitimacy to the general public (Interview 17).
OCWD’s management staff also reinforced personal legiti-

macy by personally speaking to the public in outreach campaigns:
“It wasn’t the consultants who did the speeches. It was staff
or board members. We found that the people, the general
public, gravitate much more to the personal touch, when it’s
someone actually affiliated with the project.” (Interview 19)
In doing so, OCWD managers established themselves with

members of the public as trustworthy and competent experts

(Interview 16) who could handle the complex water reuse
system.

Type 3. Cognitive Legitimacy. OCWD worked to
deliberately establish Type 3 legitimacy. OCWD’s choice of
name for their potable water reuse technology, the “Groundwater
Replenishment System,” made the public associate what the
utility was doing with Orange County’s half-century-long practice
of augmenting groundwater with fresh water in order to prevent
saltwater intrusion into the aquifer, rather than with a new,
unfamiliar technology (Interview 12). The name “Groundwater
Replenishment System” had positive cognates to protecting
groundwater from contamination and ensuring a safe water
supply, and was a familiar reference to end users, thus improving
the comprehensibility of the project. West Basin Water District
also adopted this strategy to enhance comprehensibility, calling
the agency that injected recycled water back into the aquifer the
“Water Replenishment District” (Interview 4).
Second, OCWD tried to mesh the idea of potable water reuse

with frames45 that were taken-for-granted by their constituents.
Use of the term “water recycling” exemplified this effort; framing
the GWRS as potable “reuse” and water “recycling” (Interview 4)
allowed OCWD to enlist the support of environmentalists who
were favorably disposed toward recycling in general:

“The first groups to be supportive were environmental groups.
I think they saw recycling as just making good environmental
ethical sense, so they were supportive early on.” (Interview 19)
As a result of these comprehensive efforts, potable water reuse

reached a level of legitimacy in Orange County that made it
improbable that voices of opposition would gain traction within
the community.3 Available evidence suggests that local media is
not particularly interested in the OCWD’s water reuse project
anymore because it has become routine (Interviews 19, 20).
OCWD is one of a limited number of utilities that have

successfully introduced potable water reuse. Other utilities that
have achieved a similar level of legitimacy include the West
Basin Municipal Water District and Inland Empire Utilities
Agency.5 When managers of West Basin Municipal Water
District began their potable water reuse project, they mimicked
both OCWD’s technology and outreach approach, which they
institutionalized by hiring some of OCWD’s experienced
personnel (Interviews 4, 10).

Legitimation Portfolio of Other Utilities in California’s
Water Reuse Sector. Despite the legitimacy of the potable
reuse projects in Orange County, West Basin, and the Inland
Empire, public opposition has halted similar projects at the
Upper San Gabriel Water District, the City of San Diego,
Dublin-San Ramon Services District (DSRSD), and the City of
Los Angeles. In response to these failed projects, an advocacy
coalition of utilities, consulting engineering firms, academia and
NGOs has emerged to work toward legitimizing potable water
reuse in general.3,46 Internal networks like the WateReuse
Association and the National Water Research Institute3 increasingly
coordinate legitimation strategies and recently began lobbying the
state government to streamline the implementation of direct
potable water reuse policies (i.e., potable water reuse without
an intervening natural barrier like an aquifer or a lake).47 The
process is described in more detail in another publication.3 In
the following section, we use the legitimacy framework to analyze
the legitimation strategies that have been used by failed potable
reuse projects as well as by the coalition of proponents of potable
water reuse.

Type 1. Pragmatic Legitimacy. The cases of several pro-
posed potable reuse projects that were halted by public opposition
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in the 1990s show that a lack of exchange legitimacy can spur
public resistance to potable water reuse (Interviews 7, 20). An
illustrative example is a potable reuse system in Dublin−San
Ramon Services District (DSRSD) that was halted by public
opposition. In retrospect, experts close to the project believed that
DSRSD’s board made a mistake by advertising their potable reuse
project as a wastewater management strategy, rather than as an
improvement in drinking water supply (Interviews 12, 20). The
result was a lack of exchange legitimacy for water usersonly
wastewater managers, and not the general public, could see a
direct benefit from the potable water reuse system.
In addition, what water managers touted as a benefit of the

recycled water in the Dublin−San Ramon areathat it would
enable economic growth and suburban development, an
argument that seemed to have worked in Orange County
was not favorably received in the Northern California social
context (Interview 20). Public opposition quickly emerged in
the Dublin−San Ramon area as groups questioned whether
there was an actual need to make the public “drink wastewater”.
A local newspaper, the Pleasanton Weekly, reported:

“DSRSD representatives said they need to have a way to
dispose of treated wastewater if and when it exceeds the
capacity of the LAVWMA pipeline. “We’re not in love with
injection,” said DSRSD board director Georgean Vonheeder-
Leopold, “It’s just that it makes the most sense… and it’s
economical that way. We just don’t want to put it in the
creek or irrigate with it.”48

Potable water reuse advocacy coalitions subsequently funded
several research projects on ways to improve exchange legiti-
macy for potable reuse (Interview 7).49 Research results suggested
that framing planned potable reuse as an improvement over
existing water supplies, many of which employ de facto reuse (i.e.,
a practice in which water from a municipal wastewater treatment
plant discharges into a river or lake that is used as the drinking
water source for a downstream community)5 was an effective
means of increasing exchange legitimacy and public support.46,50

In conjunction with the research projects, the WateReuse Asso-
ciation created an educational video, called “Downstream,” to
explain de facto water reuse and try to create exchange legitimacy
for the broader potable water reuse sector.50,51

Some water agencies have begun to integrate elements of
inf luence legitimacy into outreach campaigns. Recent potable
water reuse projects in West Basin, San Diego, and Santa Clara
employed focus groups to address public concerns (Interview 4).
Despite these efforts, many water utilities only allow limited
public involvement in planning and decision-making. Water
managers often lack a commitment to implementing suggestions
raised by focus group participants (Interview 7), effectively
negating their efforts to establish influence legitimacy for potable
reuse projects.

“[Water utility managers] talk about public involvement.
They don’t really want involvement, because they know what
they want to do, and they want to just go do it and want
everybody to like it.” (Interview 16)
Many water utilities also did not focus on dispositional legiti-

macy as part of their legitimation strategy. For example, oppo-
sition to Dublin−San Ramon Services District’s proposed
potable reuse project cited a lack of trust in the organization’s
integrity and the utility’s “maverick” reputation, which stemmed
from its perceived support of a controversial suburban expan-
sion project (Interview 20). A passionate editorial in the local
newspaper about the ballot measure to implement potable
reuse further demonstrates this lack of trust in the utility:

“Why would we trust the stewardship of our most precious
resource to a sewer company?… The proponents of this
measure have intentionally tried to mislead the public into
thinking this is a vote for recycling. Their slick propaganda
campaign has been less than straightforward… Why would
we trust them to be forthcoming if an accident or human
error occurred that permanently contaminated our ground-
water basin?”52

To address the poor image of water and wastewater utilities
like DSRSD, advocates for potable water reuse in Southern
California began collaborating to improve water and wastewater
agencies’ reputation, and thereby their dispositional legiti-
macy, by creating a “utility branding network” in 2007.53 The
network’s activities focused on competitive branding strategies
at the regional potable water reuse sector-wide scale54 in an
attempt to show utilities how to avoid the type of resistance
which DSRSD met. Building trust in a utility is a long-term
process and it is difficult to assess whether the utility branding
network has improved dispositional legitimacy for water and
wastewater utilities in California.

Type 2. Moral Legitimacy. Several projects with long-term
track records like Orange County and West Basin have shown
that potable reuse systems can be operated to meet water quality
regulations and provide benefits in terms of water supply and
wastewater disposal to communities, resulting in consequential
legitimacy. Proponents of water reuse often reference these
examples. However, existing water reuse advocacy coalitions and
many water and wastewater utilities in California did not
emphasize other key dimensions of Type 2 legitimacy.
Procedural Legitimacy is a case in point: Water utility managers

and consultants have invested in research and development
related to the operation of specific engineered treatment trains,
but few resources have been devoted to developing sector-
wide procedures to ensure safe water reuse operations. Experts
within the potable water reuse sector have identified the need
for a number of sector-wide procedural standards,55 including
regulatory oversight,56 operator training (Interview 1), source
control (Interview 4), and emergency procedures (Interview 5).
Currently, responsibility for developing these procedures falls on
individual water utility managers on an ad-hoc basis (Interviews
6, 14). To address this apparent shortcoming, the WateReuse
Foundation has recently initiated a project to develop training
and certification schemes for utilities that run direct potable reuse
plants.46,47,57 The development and diffusion of such standards
may improve procedural legitimacy for potable water reuse.
Structural Legitimacy, in contrast, has recently become a

strong current focus of the potable water reuse community. Experts
in academia, engineering consulting groups, and industry have been
working to develop cutting-edge technologies to improve treat-
ment processes, monitor systems online, or engineer buffers that
extend response time in case of system failures.12,46,47,58−60

Currently, no clear structural standards exist for potable reuse
systems. Due to the lack of public opposition to its project,
OCWD’s treatment train for potable reuse has developed into an
unofficial sector-wide best practice (Interview 1), which has been
replicated in several new projects.
Personal Legitimacy, finally, was not an important element in

many contentious potable reuse projects. In some cases, the
managers of the utility lacked the public speaking experience or
interest in serving as public communicators about potable reuse
(Interview 16). In an attempt to get charismatic leaders to speak
publicly about potable reuse projects, some utilities attempted to
enlist local politicians to speak in support (Interview 8)yet this
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strategy sometimes backfired when politicians neared the ends
of their terms and actively tried to garner votes by appealing to
public sentiments against potable reuse (Interview 18).
Type 3. Cognitive Legitimacy. Following public opposition

to potable reuse projects in the 1990s, advocacy coalitions
for potable reuse have begun to address comprehensibility by
improving education activities and adapting them to different
audiences (Interview 7). Some water agencies strategically
dispatched people to conduct outreach programs whose racial
background matched that of the communities they spoke with

“There are [utilities] who hire a Latino consultant to work
with the Latino community, hire an Asian-American
consultant to work with the Asian-American community,
hire an African-American consultant, because then people
are hearing this from people who look like them, who’ve had
similar experiences.” (Interview 16)
Advocates for potable water reuse also developed vocabulary

and imagery that related potable reuse to positively connote
cognitive frames like “recycling”, and attempted to standardize
these terms across engineers and utilities advocating for potable
reuse (Interview 7).14 While environmentalists tend to oppose
desalination projects,61 in part because of a perception that
creating new water sources in arid regions will encourage
growth in areas that ecologically cannot support an increasingly
large population, they tend to support water recycling because
it ties in with their ideals of living in closed-loop systems
though potable water reuse projects also effectively create a new
water source that could have the same growth effect in water-
scarce regions (Interview 11).
In addition, the WateReuse Foundation employed surveys

and focus groups to understand which vocabulary words and
images would resonate well with cognitive frames of water users.
They found that wording related to the origin of the water
(i.e., wastewater, sewage, treated wastewater) resonated poorly,
whereas terms that emphasize the high quality of the produced
water (e.g., purified water) were more acceptable.14 However,
proponents of potable reuse at different water utilities continue to
use a variety of terms to describe the practice (Interviews 7, 11).
Most potable water reuse projects in California have not

reached a taken-for-granted level of legitimacy. Advocacy coalitions
for potable water reuse have begun to implicitly address this issue,
mainly through describing potable water reuse as part of the
natural water cycle (Interview 7), and by framing potable reuse as
“water recycling,” which associates the practice with the taken-for-
granted frame of converting something used into something new
and fresh. See Table 3.

■ DISCUSSION
Several key observations stand out when comparing legitimacy
of potable water reuse at OWCD and other potable water
reuse projects in California. First, a legitimacy framework for
assessing potable water reuse projects, in combination with
an understanding of the history and values of local residents
in the project area, appears to be useful in explaining adoption
of potable water reuse. OCWD’s success in establishing legiti-
macy for potable water reuse cannot be ascribed purely to its
innovative technological approach or to its constituents’ passive
acceptance of expert opinion. OCWD employed a compre-
hensive portfolio of legitimation strategies both deliberately and
by chance, which fostered public trust in the utility and in the
practice of potable reuse.
When the practice of potable water reuse began to spread

beyond OCWD, many engineers assumed building structurally

sound treatment and monitoring systems would suffice for
establishing public trust in potable reuse. This approach did
create structural legitimacy, but this attribute could not com-
pensate for other shortcomings in the legitimacy portfolio such
as the lack of community representation in decision-making
and the lack of trust in the utility’s ability to manage risk. These
experiences show that potable reuse projects seeking societal
legitimacy cannot establish it by simply copying the treatment
train from OCWD; they must also adopt a comprehensive
legitimation portfolio approach.
In contrast to OCWD, many other potable water reuse

projects in California have had substantial gaps in their legiti-
mation portfolios. Overall, proponents of potable reuse have
often categorized opposition to potable water reuse in a narrow
technology-focused and social-marketing-based “public accept-
ance” paradigm. Important gaps in the legitimation portfolio
occur if this paradigm is useddispositional and procedural
legitimacy, and to a lesser degree influence and personal legiti-
macy, are usually absent. Sociological theory and our inter-
viewees identified the importance of covering these dimensions
if potable reuse is to attain a “taken-for-granted” level of legitimacy.
This need becomes even more pertinent when considering the
recent advocacy efforts for direct potable reuse, which is likely
to provoke wider attention and therefore additional questions on
whether the current industry is “right for the job.”
For potable water reuse to be legitimate, potable water reuse

projects must demonstrate how they will benefit the end users
of the water (exchange legitimacy), strengthen public involve-
ment in planning and decision-making (inf luence legitimacy),
incorporate transparent communication procedures and devel-
op an organizational reputation for high quality (dispositional
legitimacy), and have reliable risk management procedures
and emergency intervention procedures in place (procedural
legitimacy). The legitimacy portfolio also requires involvement

Table 3. Legitimation Portfolio of Other California Potable
Reuse Projectsa

legitimacy dimension examples

Type 1: pragmatic 1.1 exchange + outreach campaigns to establish
controlled potable reuse as an
improvement over de facto reuse

1.2 influence ± weak public involvement in
planning and decision-making
about potable reuse

1.3 dispositional − little proof of the sector’s “good
character”, despite branding
efforts

Type 2: moral 2.1 consequential + successful track record with
indirect potable reuse systems in
some places

2.2 procedural − incomplete procedural standards
for water reuse plants

2.3 structural + research on infrastructure and
technology development

2.4 personal ± few knowledgeable
spokespersons for potable reuse

Type 3: cognitive 3.1
comprehensibility

+ development of vocabulary that
meshes with cognitive frames

− inconsistent use of terminology
3.2 taken-for-
grantedness

± relating potable reuse to the
water cycle

a+ Traits contributing to legitimacy portfolio, − traits detracting from
legitimacy portfolio.

Environmental Science & Technology Policy Analysis

DOI: 10.1021/acs.est.5b00504
Environ. Sci. Technol. 2015, 49, 7552−7561

7558

http://dx.doi.org/10.1021/acs.est.5b00504


of experienced utility managers in public outreach (personal
legitimacy) and relation of potable reuse to established social
practices (taken-for-grantedness).
The current lack of standardized operational procedures for

potable water reuse systems is especially striking. Training and
certification programs specific to potable water reuse operators,
with creation of a sector-wide standard, could be useful for
establishing procedural legitimacy. A promising strategy might
be to emulate risk management and emergency procedures from
similar low-probability, high-consequence industries like aviation.
The oversight of an independent, possibly governmental
organization to investigate system failures, similar to the Federal
Aviation Administration and the National Transportation Safety
Board, could be beneficial for establishing procedural legitimacy.
This would make the innovation more understandable by
relating it to standards and procedures that have already gained
legitimacy in other established sectors.
The legitimacy portfolio perspective presented in this paper

is relevant beyond the California potable water reuse case.
It can be applied to potable reuse systems worldwide, to other
innovations in the water sector (e.g., point-of-use treatment or on-
site water recycling) or potentially to innovation in other sectors,
like energy or transportation. Our findings suggest that establish-
ment of legitimacy for an innovation like potable water reuse relies
upon a balanced and comprehensive portfolio of strategies that
address all three types of legitimacy. These legitimation strategies
include elements like collaborative public engagement in planning
and decision-making, which are outside the realm of the “public
acceptance” paradigm traditionally employed in water projects. A
fourth type of legitimacy, regulatory legitimacy,31 has not been
explicitly separated in this research from the other three types. The
role of regulatory legitimacy in potable water reuse merits future
research.
These findings do not imply that there will never be oppo-

sition to potable water reuse projects if all legitimacy dimensions
are addressed. In fact, potable water reuse may turn out not to be
legitimate in some communities, especially if it does not satisfy
the community’s criteria for meeting all three aspects of legiti-
macy, and other options for water supply and/or wastewater
disposal may be more appropriate. Rather, the broader the
legitimacy portfolio, the lower the probability that potable water
reuse projects will move forward to a level of financial investment
in physical infrastructure in places where opposition to the
project will prevent it from coming to fruition. These results also
show that many dimensions of legitimacy cannot be created by
changes in vocabulary or promotional campaigns alone, which are
hallmarks of marketing in a public acceptance paradigm. Establish-
ing legitimacy may require wide-ranging structural, procedural or
institutional changes, which ideally emulate prelegitimized practices
from other sectors.
It is important to note that ideas of legitimacy are culturally

specific. What constitutes exchange legitimacy in one place may
not be considered valid elsewhere. For example, having more
water to enable suburban growth was legitimate in southern
California but it helped create opposition to the Dublin San
Ramon water reuse project in northern California. Also, this
analysis focused on legitimacy among members of the general
public, mainly in an attempt to complement existing acceptance
studies. Legitimation strategies to engage other groups (e.g.,
politicians, regulators or experts) might be equally important and
should be addressed in future studies. Future research to survey
potential potable water reuse users with regard to pragmatic,
moral, and cognitive legitimacy in contemporary cases of utilities

considering implementation of potable water reuse would be
useful to supplement the historical perspective given here.
Finally, the present case studies should be complemented with
research in other sectors like energy or transportation to improve
the concept’s generalizability.
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