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ABSTRACT. The need for a radical shift to more iterative and adaptive solutions in sewage management is increasingly recognized,
but our ability to achieve such a shift is constrained by inertia to change. Here, we describe planning in two metropolitan areas that
are upgrading their sewage systems, based on interviews with central actors and official documents. Using new institutionalism and
concentrating on changes in normative, regulative, and cognitive patterns, we analyze if obstacles to the uptake of innovations can be
understood in light of how these patterns counteract institutional change. Our aim is to understand obstacles to reformers implementing
a wider vision of sewage management. Our study suggests that even though both Buenos Aires and Vancouver emphasize the need for
integrated water management, it does not seem likely that either will implement a solution that challenges the end-of-pipe paradigm.
We conclude that the main obstacle to change is the deeply rooted cognitive notion that sewage is waste. Framed as waste, sewage
becomes something a community needs to get rid of, the faster the better. The notion of sewage being a worthless burden means that
it is expected to generate costs, not revenues. When sewage is foremost framed as waste, the conventional linear end-of-pipe solution
becomes the most logical way to manage it. We argue that this notion permeates the entire institutional structure and that its power is
not recognized. We speculate on whether a shift toward iterative and adaptive solutions might be facilitated if sewage were redefined
outside the water management umbrella and instead understood as resource management (for example, energy and nutrients), and if
organizations responsible for delivering sewage services were reorganized accordingly.
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INTRODUCTION
More than one-half of today’s global population lives in
urbanized areas, and most predictions suggest that the
urbanization trend will continue for the foreseeable future. One
of the challenges following this trend is to provide growing urban
populations with sewage services in an equitable manner.
Expectations are becoming increasingly complex as social
priorities change, for example, bringing stricter regulations for
water source pollution (Allbee 2005, Cashman and Ashley 2008,
Marlow et al. 2010). It is commonly argued that planning for
sustainable development requires a radical shift from the
prevailing linear approach to sewage management to a triplebottom-line perspective founded on iterative and adaptive
solutions (Folke et al. 2005, Armitage et al. 2007, Pahl-Wostl
2009). Resource recovery plays a central role in the envisaged
model of sustainable sewage management for its potential to
create net-positive values via reduction, reuse, and recycling of
water, energy, and nutrients (e.g., Brooks 2006, Burn et al. 2010).
The assumption is that reducing losses and consumption and
increasing efficiencies in reuse and recycling will reduce necessary
resource input. This, in turn, is anticipated to reduce
environmental impact, cost for energy and other resources, and
render a net-positive socio-cultural impact (Koutsovitis 2012). In
addition, reducing the pollution to receiving waters, which also
serve as drinking-water sources, holds the potential to reduce
future costs of increased purification needs, remediation of
damaged ecosystems, and the need to develop other potable water
sources. In light of these predicted outcomes, considerable
attention has been given to innovative technologies, but uptake
has been slow (Panebianco and Pahl-Wostl 2006, Lemos 2008,
Brown and Farrelly 2009). From a sustainability perspective, the
question begs an answer: What obstacles in our current sewage
management paradigm prevent reformers from adopting and
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implementing a wider vision of sewage management, particularly
when necessary system upgrades, expansions, and improvements
offer an opportunity to use sewage beneficially as a resource?
THEORETICAL FRAMEWORK
Attempts have been made to understand barriers to change in
sewage management based on the belief that a shift is required
from “the traditional, linear, ‘old-world’ approach to an adaptive,
participatory and integrated approach” (Brown and Farrelly
2009:839; see also Scott 1995, Healey 1997, Lemos 2008, Marlow
et al. 2010). We agree with this normative approach. Inherent to
most large-scale and complex socio-technical systems is a certain
amount of inertia, or resistance to change (Lach et al. 2005,
Panebianco and Pahl-Wostl 2006). It is commonly agreed that
changes in planning and management in the sector are difficult
to achieve because sewage, water, and energy are traditionally
defined as separate entities (Brown et al. 2009, Marlow et al. 2011),
and the institutions and ideals that guide and underlie large-scale
system infrastructure and development are not easily changed
(Nilsson 2006).
Several authors argue that to instigate change, we need to improve
our understanding of how transitions from one system paradigm
to another can be facilitated. Drawing a new institutionalism
framework, a socio-technical system can be understood as resting
on three reinforcing pillars that need to support change mutually
if change is to take place:
1. Regulative: administration, rules, and systems. Rules and
systems are designed to protect dominant values (normative)
and thinking (cognitive). The growing focus on
environmental protection and sustainability has seen the
gradual introduction of legislation and regulation aimed at
protecting natural water environments.
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2. Normative: values and leadership. An example of changes
to values in the urban sewage sector is the growing focus on
the importance of environmental protection and the
remediation of waterways.
3. Cognitive: dominant knowledge, thinking, and skills. An
example of changing cognition in the sewage sector is the
growing dialog around water-sensitive urban design
(WSUD), which conceptually challenges traditional notions
of sewage management (adapted after Brown et al.
2009:848).
Our aim is to analyze how obstacles to sewage-related innovations
can be understood in light of how these three pillars counteract
institutional change. Based on this analysis, we ask what the
obstacles are to reformers acting on opportunities to adopt a
wider vision of sewage management.
METHODS
Our study is based on an analysis of data from Gran Buenos Aires,
Argentina and Metro Vancouver, Canada. The cases are chosen
as examples of coastal metropolitan areas with central sewage
systems originating from the late 19th century. Both areas are in
the process of upgrading their aging and insufficient
infrastructure. The historic, geographic, and demographic
development patterns in the two chosen areas are similar in many
aspects, and we assumed that these similarities would facilitate an
analysis of how institutional factors may affect change in sewage
management in growing coastal metropolitan areas.

SEWAGE SERVICES: PAST AND PRESENT
Geographic context
Argentina and Canada are spatially large countries with small
populations relative to their size, with the majority of residents
living in urban areas (Fig. 1). Both countries are federations with
complex distribution of responsibilities between the federal
government, provinces, metropolitan regions, and municipalities.
The metropolitan areas of Vancouver and Buenos Aires are
approximately of the same size, but the population of Buenos
Aires is nearly six times larger than that of Vancouver
(approximately 13 million vs. 2 million inhabitants, Fig. 1). Both
areas are the result of European colonization, but Vancouver is
comparatively young: The first permanent European settlements
in Buenos Aires date back to 1580, whereas the first permanent
European settlements in Vancouver date to 1862. Both areas have
continued to be immigrant cities, with a continuing strong influx
from Europe. At present, resource-poor immigrants from other
Latin American countries dominate the influx to Buenos Aires,
whereas resource-rich, overseas immigrants from the Asian
continent dominate the influx to Vancouver.
Fig. 1. Geographical locations of the two case studies.

Documents regarding liquid waste management guidelines and
planned upgrades available on official websites were analyzed,
and semi-structured interviews were conducted 2010–2011 with
central actors in the planning process. Interviewees were identified
via the snowball method; conversations lasted approximately 1 h
in Vancouver and 2 h in Buenos Aires and were recorded and
transcribed. The 17 interviews carried out in Buenos Aires were
part of a larger project dealing with political challenges related
to remediation of the Matanza-Riachuelo watershed and the
creation of the watershed authority ACUMAR in 2005
(Merlinsky 2011a,b). After an introduction to the scope of the
study, interviews in Buenos Aires commenced with questions
related to the professional roles and responsibilities of the
interviewees, followed by questions related to the implementation
of ACUMAR’s directive, with specific attention to the recently
initiated expansion of the sewage infrastructure and integrated
water management. The five interviews carried out in Vancouver
were more limited in scope and focused on the 2009 update of
Metro Vancouver’s liquid waste management plan (LWMP) and
the process leading up to the submission of the plan in May 2010,
with specific attention on integrated resource recovery (Metro
Vancouver 2010). A more detailed description of the interviews
conducted in Vancouver is given by Morales and Öberg (2012).
The interviews were coded for themes that indicated changes in
regulative, normative, and cognitive structures, which were
analyzed in the light of information found on the websites and
official documents, looking for convergences and differences in
the storylines that emerged in each urban center. The following
description of the historic development and geographic context
of each metropolitan area is based on official documents.

Gran Buenos Aires consists of the jurisdictionally autonomous
City of Buenos Aires plus 24 municipalities (Atlas Ambiental de
Buenos Aires 2010). The City of Buenos Aires is the largest city
in Argentina, and the metropolitan area started to grow
exponentially at the end of the 19th century (Instituto Nacional
de Estadísticas y Censos 2001, 2010; Fig. 2). The City of
Vancouver is one of the 22 municipalities that make up Metro
Vancouver (Metro Vancouver, history: http://www.metrovancouver.
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org/about/Pages/history.aspx). Vancouver is the third largest city
in Canada, and the population began to grow exponentially in
the 1940s (Metro Vancouver 2011a; Fig. 2).
Fig. 2. Population growth over time in the City of Buenos Aires
and Gran Buenos Aires (left) and the City of Vancouver and
Metro Vancouver (right).

Matanza-Riaucheulo watershed, which covers the southern
districts of the metropolitan area (Merlinsky 2013).
Sanitation development in Vancouver has been more linear. As
the population began to grow in the early 20th century, a number
of smaller private and public water utilities were combined,
forming the public entity known today as ‘Metro’. This entity still
carries the responsibility to provide sanitation services to the
region (Metro Vancouver 2011b).
Residents in both metropolitan areas expect that the government
will see to it that they will not need to concern themselves with
sewage issues other than flushing the toilet. This expectation of
sewage treatment as a right of an urban citizen is representative
of a common cultural norm in most modern cities. This luxury,
however, does not include inhabitants in the poorer
neighborhoods of Gran Buenos Aires, where the public service
provision is erratic (Morales et al. 2014): Only 59% of the
population is connected to central sewers. The sewage from the
remaining 41% is handled on-site via septic tanks, pit latrines, or
cesspools, leading to severe pollution of groundwater and local
watercourses (AySA 2006). It should be noted that 90% of the
population has access to running water, and also, that those not
connected to the central sewer system have water-flushed toilets.
In Gran Buenos Aires, only 10% of the collected sewage is treated
to primary level; the rest is discharged untreated in the local
watercourses. In contrast, close to 100% of the collected sewage
in Metro Vancouver is funneled to one of five sewage treatment
plants. Two treat the sewage to an advanced primary level, and
three treat the sewage to secondary level (Metro Vancouver 2010).
PLANNING FOR THE FUTURE
In Buenos Aires, a strategic plan was established in 2005 that
outlines how 95% of the population will be connected to the
central sewerage system by 2020 (AySA 2006, 2010). Several of
our interviewees used terms such as “monstrous” when describing
this undertaking, which consists of a number of interlinked largescale infrastructure development projects (Merlinsky 2013).

Sewer systems
The sewer systems in both locations date back to the second half
of the 19th century, when the majority of urban centers in the
western world built such systems (George 2008). Services in both
places are presently provided by a centralized, publically owned,
regional administration. In Argentina, these services were
managed at the federal level from the middle of the 20th century.
Declining service levels led to a series of reforms attempting to
correct the situation. A failed privatization reform in the 1990s,
initially hailed as a success (Alcázar et al. 2000, Water and
Sanitation Program 2001), was followed by a counter-reform in
2006 and subsequent creation of AySA (Aguas y Sanaemientos),
the federally owned enterprise that presently provides water and
sewage services in Gran Buenos Aires (Casarin et al. 2007,
Ordoqui Urcelay 2007, Cirelli and Ojeda 2008, Romero Lankao
2011). In 2005, a parallel reform led to the creation of the
watershed authority ACUMAR and more stringent rules with
regard to the effluent quality to the receiving water bodies in the

The strategic plan for the sewage system in Metro Vancouver was
approved in 2011 and outlines visions, goals, and major challenges
to achieving sustainable wastewater management (Metro
Vancouver 2010). Our interviewees explained that the new federal
legal requirement to treat sewage to secondary level is driving
upgrades of two existing treatment plants. In contrast to earlier
strategic plans, the 2011 document stresses the need for
sustainable development and highlights integrated resource
recovery.
Drawing on documents from the websites of both Metro and
AySA, it seems safe to say that the traditional end-of-pipe solution
has historically been the guiding principle for planning and
implementation in both locations. Next, we analyze our data in
light of the question: Does it appear as if normative, regulative,
and cognitive shifts are underway in each location that support
or counteract a shift to more iterative and adaptive solutions?
Buenos Aires
Regulatory shift
Several interviewees expressed that they saw the 1990s
privatization reform as an improvement to the sewage
management system in that it led to a less bureaucratic and more
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efficient organization, but that the lack of regulation and control
opened opportunities for exploitation and increased inequalities.
It was commonly held that the increasingly inequitable service
levels and the lack of compliance and control were major drivers
behind the regulative overhaul of 2006. A parallel reform leading
to the creation of the watershed authority ACUMAR (Merlinsky
2013) was also mentioned as a driver, not least the more stringent
rules for effluent quality to the extremely polluted MatanzaRiachuelo River.
Normative shift
Almost all of the interviewees emphasized that water and
sanitation play a key role in poverty eradication: “He who does
not have water or good sanitation services does not live well”
(Interviewee 14). References to the Millenium Goals were
prevalent in the interviews, and “access to water is a human right”
was a commonly repeated line. This suggests that a normative
shift preceded the regulatory shift: Water must be provided
equitably, and because privatization led to increased inequalities,
it had to be reversed. Some of the interviewees felt that the reversal
of the privatization of sanitation service provision was inevitable,
as “the market doesn’t care about the poor” (Interviewee 5).
Some interviewees argued, however, that the reason for system
decay and service inequalities is less a question of private vs.
public, and more a question of a lack of clear rules, inconsistent
control, and bad management: “There are bad private enterprises
and good private enterprises, just as there are good and bad public
ones” (Interviewee 14). Alcázar et al. (2000) claim that the first
reform was driven by the argument that the market would be able
to reverse the deterioration of the system that was already
extensive. Even though it is tempting to interpret the prevalent
“equity speak” in some of our interviews as a sign of a normative
shift preceding the regulatory shift, our material does not allow
us to say whether or not this is more than a question of
ideologically based rhetoric or if it can be taken as an indicator
of an actual normative change.
Another potential sign of a normative shift was the commonly
raised ecological concerns. These were mainly made in reference
to the extremely polluted Matanza-Riachuelo River, which is the
recipient of untreated sewage from several million people
(Merlinsky 2011a). The oft-repeated references to ecological
concerns in the strategic plan itself, in documents discussing the
plan, and by our interviewees, could indicate a shift toward a more
biocentric perspective, given that we could not find any references
to any such concerns in documents prior to the 2006 plan. One
of the experts we spoke with explained that a hydro-chemical
model showed that the plan would result in a dramatically
improved ecological situation, and he claimed that this was why
the World Bank approved a major loan to support the
infrastructure upgrades (Interviewee 16). It is noteworthy that the
references to the Millennium Goals and remediation of local
watercourses were mainly made in relation to funding. Upon
reviewing the interviews, there was a sense that the ecology-based
arguments were more rhetoric adjustments in relation to demands
made by funders, rather than evidence of a pervasive normative
shift, for example, based on a belief that nature should be
protected because it has intrinsic value.

Cognitive shift
Our interviews suggest a major cognitive shift from seeing the
piped water system as separate from the natural water system, to
a perspective where they are integrated in a watershed. We base
this conclusion on three observations. First, every interviewee
gave us tutorials on watershed hydrology in a way that suggested
that these concepts were fairly new to them and/or they assumed
that these concepts were new to us. Second, we could not find any
signs of watershed-based conceptualization of the urban watercycle in official documents pre-dating ACUMAR’s creation,
whereas such references are commonly occurring in post-dated
ones. Finally, our conversations on integrated water management
were dominated by comments related to watershed-based
management, with the imbalance between water and sewer
provisioning as the most pressing problem because it led to an
imbalance in the water cycle. Interviewees’ descriptions of the
hydrological system inferred that it is crucial to rid the area of the
excess water as quickly as possible. Under this framing, the logical
conclusion is larger pipes. It thus seems as if the cognitive shift to
an integrated watershed perspective reinforces, rather than
challenges, the conventional end-of-pipe approach.
Vancouver
Regulatory shift
As mentioned above, a new federal law is under implementation
in Canada, with higher effluent quality standards. This will
require changes in Metro Vancouver’s two older treatment plants.
All five interviewees mentioned this as a driver of change and a
window of opportunity for implementation of solutions geared
toward integrated resource recovery.
Normative shift
The new sewage plan distinguishes itself from the previous plan
in that long-term sustainability is spelled out as a clearly
formulated goal and integrated resource recovery is forwarded as
a desirable outcome. Our interviewees emphasized that this
language mirrors a general trend in Vancouver’s policy
documents, which are all colored by the region’s sustainability
initiative, SRI. The introduction of sustainability as an
overarching goal in liquid waste management, which is
consistently mirrored in all recent policy documents, seems to
indicate that a normative shift is underway in the organization,
in support of a strategic and systematic implementation of more
sustainable solutions. Similar to the case of Buenos Aires, there
is some evidence that this language of sustainability has emerged
first as a rhetorical move, perhaps in response to cultural
expectations in Vancouver of being at the forefront of the “green”
movement, and that it may be slow to manifest concretely in
decision-making. Two of our interviewees (Interviewees 22 and
23) expressed skepticism that Metro was ready to adopt any major
changes in sewage management systems based on stated
sustainability criteria.
Cognitive shift
Our interviews suggest that there is a cognitive shift underway in
that the interviewees believe that those in charge of the upgrade
process are becoming supportive of resource recovery, even if only
in theory. Our interviewees from Metro stressed that the staff has
direct access to leading experts via advisory committees, and that
they are working to implement the best possible solution given
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all factors (Interviewees 19, 20, and 21). One interviewee from the
advisory committee (Interviewee 23) discussed the committee’s
considerable difficulties in getting their suggestions actually
incorporated into the final LWMP. The consultant (Interviewee
22) also felt that the support for resource recovery was more in
word than in action. As we discuss next, this cognitive shift toward
resource recovery has yet to affect financing paradigms for major
utility projects so that future revenue generation is accounted for
in the project financing schemes (this is also further discussed by
Morales and Öberg 2012). Two of the interviewees were less
optimistic than the others, as they felt that the support for resource
recovery was more in word than in action.
WHAT ARE THE OBSTACLES TO CHANGE?
Our study thus suggests that even though both Buenos Aires and
Vancouver emphasize the need for integrated water management,
it remains unlikely that either will implement a solution that
challenges the end-of-pipe paradigm.
The response to Buenos Aires’ existing sewage system failures is
more, larger, and longer pipes. This represents only a slightly
modified version of the end-of-pipe solution developed in 1940
(Interviewee 5). In light of our admittedly light-brushed
institutional analysis, this is the expected response, as none of the
regulative, normative, or cognitive shifts at work would support
change toward more adaptive sewage management solutions. On
the contrary, these shifts appear to be reinforcing existing end-ofpipe thinking. In Vancouver, our initial analysis indicated that
one would expect change to happen: the new federal law provides
regulatory support, the emphasis on sustainability in the regional
vision provides normative support, and cognitive support is
provided from Metro staff embracing the idea of resource
recovery, supported by access to experts in innovative fields. Still,
our interviews suggest that a shift from the linear end-of-pipe
model remains unlikely. Our conclusion is that this is because of
a deeply rooted notion that sewage first and foremost is waste.
Under this cognitive framing, the logical response is to simply
retrofit the existing system: fix leaky pipes, rid the system of
combined sewers, and recover more biogas at the end of the pipes.
This is also only a slightly modified version of the 19th century
end-of-pipe solution.
Does this analysis help us understand why reformers in each
context are not bringing about change toward more iterative and
adaptive sanitation solutions?
The notion of sewage as waste (and not a resource)
Our major conclusion is that the main reason why reformers do
not see these necessary infrastructure changes as opportunities to
introduce more adaptive sewage management solutions is what
Lemos (2008) refers to as a “perception of knowledge fit” or what
Fleck (1979) calls “thought styles”. The former argues that the
degree to which a proposed solution fits with managers’
perception of the problem determines their willingness to accept
it. Fleck (1979) argues that the way an individual thinks and
speaks about something determines the kinds of solutions they
are able and willing to contemplate. Our study suggests that this
framing is not limited to various individuals’ ways of thinking,
but is deeply embedded in the three institutional pillars and
mirrored in legal and strategic documents.
Our impression from both locations is that the widely embraced
notion that sewage is first and foremost waste is a major cause of

the locked-in effect to end-of-pipe solutions in sewage
management. Framed as waste, sewage is something a community
needs to get rid off, the faster the better. Speed is central to efficient
handling of sewage in this paradigm, as cost is directly related to
how much this burden is handled. End-of-pipe water-borne
sewage management models prioritize speed and this makes them
the most logical solution when sewage is defined as waste.
We were told that an advisory group in Vancouver had fought
hard to replace the word “waste” with “resource”, as this would
help to change the thinking around sewage. This effort was
partially successful, for example, in getting the word “resource”
into a key document’s title (Interviewee 5, Vancouver). Still, the
way the title is phrased makes it quite clear that resource is a
subordinated term and that sewage is still first and foremost seen
as waste: Integrated Liquid Waste and Resource Management: A
Liquid Waste Management Plan for the Greater Vancouver
Sewerage & Drainage District and Member Municipalities. In
Buenos Aires, there was considerably less mention of sewage as
a resource in interviews as well as documents. When framed as
waste (with resource as an afterthought, if at all), there is little
reason for major change.
Waste generates costs (not revenues)
The fact that sewage is first and foremost is framed as waste in
both locations was most clearly expressed in discussions related
to the financial challenges of sewage management; these provided
ample evidence that the notion of sewage as a resource is far from
embraced. Our interviews suggest that neither location is
anticipating or even recognizing the possibility of revenue
generation from liquid waste. The chief engineer in Buenos Aires
immediately dismissed the idea that one might decrease costs via
reuse, recycling, and revenues created by resource recovery (water,
energy, nutrients) as utopian (Interviewee 5). It was not a question
of being unfamiliar with these solutions: the AySA staff we
interviewed were very aware of the technical developments related
to water reuse, energy recovery in Europe and the United States,
and saw countries such as Chile and Brazil as being at the forefront
of these developments in Latin America. However, resource
recovery was perceived as perhaps suitable for wealthier nations.
The idea that active sewage management might reduce future costs
by decreasing pollution of receiving waters that also serve as a
drinking water source was literally laughed at. In line with this
thinking, the introduction of inverse osmosis in a recently built
water purification facility was touted as an innovative solution,
rather than as an expensive remediation forced by the increasingly
poor water quality caused by inadequate sewage treatment.
Two interviewees in Vancouver expressed frustration at the
extreme difficulties in getting Metro to abandon the idea that
sewage service must rely on a cost-based model. They argued that
it makes sense to accept a higher initial investment cost in resource
recovery solutions as such solutions open opportunities for
revenue generation in the long run, which will not only cover the
initial investments but also reduce maintenance and operational
costs. A shift from the existing cost-based model to a revenue
generation model requires that sewage first and foremost be seen
as a resource with inherent value that can be harvested, rather
than a burden that only carries costs.
Sewage as waste is embedded in the entire institutional structure
When speaking about infrastructure, it is commonly argued that
alternative models are particularly difficult to introduce in this
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field because sewage infrastructure is long-lived and literally sunk
into the ground (Gleick 2003, Nilsson 2006, Panebianco and PahlWostl 2006, Brown et al. 2009, Larsen et al. 2009, Burn et al. 2010).
This may be true for places like Vancouver, where retrofitting old
infrastructure is a major challenge. In contrast, in unevenly
developed urban areas like Buenos Aires, the lion’s share of the
sewage upgrade entails constructing new infrastructure. Still, the
inertia to change remains strong, even thought they are not locked
into existing infrastructure. What both locations do share are rigid
regulative, normative, and cognitive structures organized around
the notion that sewage is waste and that water-borne sewer lines
offer the fastest and most affordable means of getting rid of it.
It appears that the notion of sewage as waste is embedded in the
entire institutional structure. The power of this notion is, however,
not recognized and forms a monumental obstacle to reformers in
implementing a wider vision of sewage management.
Might change be coming?
Though somewhat counterintuitive, the current resistance to
adopting more adaptive sewage management solutions may lead
to crisis in both locations that eventually force change. Kuhn
(1962) describes this as the kind of crisis needed for paradigmatic
shift.
The haphazard urban growth pattern in Buenos Aires, in
combination with a significant lag in connecting many
neighborhoods to existing infrastructure, could potentially lead
to an urban planning crisis and awaken Buenos Aires to cognitive
shifts that support alternative solutions. Flexibility is one of the
major arguments for decentralized solutions (Guest et al. 2010).
Because it is generally assumed that Buenos Aires will continue
to grow in a haphazard manner, despite planning efforts, the
inflexibility of the proposed expansion of the centralized system
in Buenos Aires makes it particularly unsuited to this location.
Several of our interviewees in fact argued that the city’s haphazard
“organic” growth is the very reason why the centralized “monster
project” will never succeed in providing services for all, even if
implemented. Interviews with nongovernmental organizations
and community organization representatives suggest that
organizations in some of the underserved areas are seeking
solutions and gathering arguments to convince authorities to
implement decentralized solutions. This demographic crisis,
which has not only prevailed but worsened in spite of the various
reforms, might induce a refocusing in the problem perception
because it challenges the present centralized “larger-and-longerpipes” solution. Decentralized systems are undeniably more
flexible than central ones; however, they do not automatically
challenge the linear end-of-pipe paradigm (they may simply rely
on smaller and shorter pipes). It remains to be seen if the indicated
leadership approach, from the bottom up, will embrace
regenerative solutions based on the notion of sewage as a resource,
for example, spurred by the looming energy crisis in the country,
which could raise the interest and awareness of potential benefits
of resource recovery.
The Vancouver case is different because the region does not have
large areas that lack sewer infrastructure. Still, increasing costs in
this context may be seen as a creeping crisis that eventually pushes
a shift in support of viewing sewage as a resource that the city
cannot afford to waste. Our conclusion is that change in this

context requires a deep cognitive shift among reformers and
planners to recognize that the notion of sewage as waste is an
obstacle to change, and one that is deeply embedded in their
organizational structure. Studies in change management argue
that change requires that a strategic plan be put in place to
translate vision into implementation; if this is not done, ingrained
structures will prevail (Frantzeskaki et al. 2012).
In both study areas, sewage was clearly understood as a subsection of the broader water management paradigm. This is not
surprising, as this is how sewage is normally framed nowadays,
from organizational, administrative, regulatory, technical, and
academic points of view. In the English language, we normally
speak of sewage as wastewater, thus defining it as useless. We raise
the question whether this framing of sewage as a sub-section of
water management further reinforces linear, end-of-pipe
solutions. A shift toward more iterative and adaptive solutions
might be facilitated if sewage were redefined outside the water
management umbrella and understood as resource management
(for example, energy and nutrients), with organizations
responsible for delivering sewage services organized accordingly.

Responses to this article can be read online at:
http://www.ecologyandsociety.org/issues/responses.
php/6531
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