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FOREWORD

Nearly 80 percent of Brazil's 154 mnillion people Gabrielle Watson's examination of these ques-
now reside in cities, reflecting the increasing tions indicates that progress lies not only in
urbanization of Latin American countries and resourceful engineering, but in a reorientation
placing inordinate strain on weak infrastructure of customers and service providers toward
services that have traditionally left the poor increased accountability for successful opera-
largely unserved, particularly in terms of sanita- tion and maintenance of sanitation services.
tion. In the early 1980s, an innovative sanitary This document surveys how the condominial
engineer, Jose Carlos de Melo, sought an alter- system enables poor communities to investigate
native to expensive conventional sewerage sewerage options and later provoke timely
systems which had consistetly failed to ad- responses from neighbors and agencies when
dress the tedcnical and financial needs of low- repairs or modifications become necessary.
income penr-urban communities. He developed Readers seeking furither information regard-
a waterborne sewerage system in which sustain- ing the essential concerns of financing and other
able operation relies not only on effective, such issues as initial and recurrent costs, ac-
inexpensive technology, but on consultation counting procedures, subsidies, and tariffs
and ongoing interactions - parships - with should look toward the coming data from
users and agencies. the PROSENEAR project. The merit of this

Over the past decade, thousands of people paper is that it probes for the triggers and
have acquired connecions to condoiinial catalysts that stimulate users and agencies
sewerage systems. But do they remain in use? toward responsible fiscal action and perfor-
And what are the imnlications for significant mance.
improvement in Brazil's sanitation sector?

John Briscoe
Division Chief
Water and Sanitation Division,
The World Bank
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ABSTRACT

Condominial sewerage is a low-cost, Unsatisfactory performance in condominial
waterborne system developed in the early systems was attributable to the same problems
1980's in Brazil. Residents who wish to access that plague conventional systems: lax construc-
service consult with implementation staff to tion practices and inadequate or inappropriate
choose from three layout design options. This agency efforts to involve customers in project
study reviews experiences in seven Brazilian planning and implementation. In cases where
cities where muniipal and state agencies built customers did not fully understand or know
condominial sewerage over the past twelve how to use their systems, connection rates were
years. Most of the systems were placed in poor less than 40 percent of the intended beneficiary
neighborhoods, though condominial sewerage population. Where community consultation was
has also been built in middle-and upper-income sufficient, connection rates of 95 to 98 percent
neighborhoods. were observed. Most of the problems associated

Condominial sewerage is different from with condominial sewerage, then, are institu-
conventional sewerage, which costs three to tional in nature rather than caused by an inher-
four times more, in two significant ways. First, ent design problem or an uneducated customer
condominial sewers involve design modifica- population, as some infrastructure planners in
tions such as reduced minimum diameter and Brazil have argued.
minimum depth, shallower slopes, and pipes The condominial systm has worked well
located under sidewalks or within residents' when political support from mayors and agency
yards instead of in streets. These modifications administations provides innovative engineers
reduce the need for deep trenching, costly with opportunities to introduce designs and be
manholes, and waste pumps. Second, available for consultation and modifications of
condominial sewerage, unlike similar low-cost the system, and when both customers and
sewerage systems such as simplified sewerage, public agencies have been able to learn how to
involves intensive negotiations between agency interact productively. Successful projects have
staff and customers during project planning all involved:
and implementation.

This study asks how public agencies learn to * City block-by-block customer consultations
adopt not only significant design modifications, * Demonistration projects in each
but also a fundamentally different service ap- neighborhood
proach for a customer base that they are largely * Gradual acceleration of project pace driven
unaccustomed to working with, the urban poor. by customers' demands
It also examines how communities organize * Local contractors
themselves formally and informally to work
with public agencies toward service provision. While this report provides some financial and

The survey used for this study revealed performance data on condomninial sewerage in
mixed results. In roughly half the cases, Brazil, it is not a systematic study of either of
condominial projects performed as well as these questions. The focus presented is on
conventional sewerage, but cost between a third institutional issues, with the aim of highlighting
to a quarter of those systems. Thanks to uncon- the achievements of the condominial system
ventional layout options, condominial systems and pointing to areas that require more atten-
may reach customers living in high density tion. Much more documentation is warranted.
irregular settlements who have historically been Specifically, research is needed on cost recovery,
excduded fiom conventional service. Some initial and recurrent cost, tariff policies, opera-
systems, however, suffered from low connection tions and maintenance arrangemernts, and
rates, poorly constructed networks, and inad- health benefits, including comparisons with
equate operations and maintenance. conventional sewerage systems.



PART I
INTRODUCTION

THE CHALLENGE OF URBAN SANITATnON Most sanitary engineers focus on construc-
tion rather than operation and maintenance,

Inadequate sanitation is one of the principal and uniform, high tedhnical standards over
environmental health problems facing poor innovation. Both of these tendencies make
urban residents in developing countries today. sector agencies resistant to serving poor neigh-
Despite massive investments in sanitation borhoods, where users cannot afford the higher
during the 1980s, approximately 40 percent of design standards with lower breakdown rates
the urban population in low-income countries and reduced operation and maintenance re-
remains unserved. 1 This service deficit falls quirements. Building more expensive systems
disproportionately on poor people living in ensures that agencies will not face high recur-
squatter settlements, illegal subdivisions, and rent maintenance costs. Further, construction is
working dass neighborhoods. Residents resort more attractive to engineers and politicians
to individual solutions such as shunting wastes because it is a visible improvement, whereas
into gullies along footpaths and roadways or maintenance only becomes visible when it is not
c-gging pit latrines that rapidly fill and con- performed, and service begins to break down.
taminate the groundwater. These measures put Thus, construction activities bring prestige,
public health, the environment, and local drink- while operation and maintenance are low-
ing water supplies at risk. profile and low-status tasks that are chroically

The cost to households for many safe on-site under-funded and institutionally marginalized
solutions, such as septic tanks, is actually higher within service agencies.
than waterbome systems because at high popu- The reluctance to adapt sewerage design
lation densities, off-site systems achieve econo- standards to address poor urban residents'
mies of scale (Sinnatamby 1990). Yet conven- needs is also linked to a lack of institutional
tional waterborne sewers are inappropriate to accountability to the unserved urban poor. In
the conditions in most poor neighborhoods. The Brazil, state water companies were created
narrow streets and irregular lavouts typical of through federal enabling legslation in dte early
these communities, which are often located on 1970s to provide water and sanitation services.
the worst urban lands - rocky, hilly, slide- Municipalities were encouraged under the
prone, flood-prone, and distant from main national sanitation plan, PLANASA, to give a
sewer trunk lines - make conventional solutions concession to the state water companies, which
prohibitively expensive, or technically impos- were expected to act on behalf of municipalities
sible. to provide high level services more efficiently

When conventional systems have been built than they were able to on their own. All na-
in poor neighborhoods, they have suffered a tional sector financng as well as significant
series of problems: low connection rates, direct transfers were made available exclusively
shoddy construction work, sporadic or non- to state water companies. Any municipality that
existnt operation and mair.tenance, and poor resisted buying into PLANASA was excluded
financial sustainability. These problems are not from financing.
unique to sewers built in poor neighborhoods; In practice, the state water companies
they are common thlroughout the water and became more powerful than the municipalities
sanitation sector and in public infrastructure in they were supposed to serve, and did not
developing and industrial countries. always act in the best interest of people. Instead,
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the state water companies focused on providing service norm in Brasilia, the nation's capital,
the services that were the easiest to deliver and in Recife and Petrolina in Pernambuco
(primarily water and technologies that did not state. Condominial service represents the major-
require any deviation from conventional con- ity of all sewer connections in Petrolina, Cuiaba,
struction practices), and brought the most and in numerous smaller townshipsin RioGrande
prestige (i.e., involved large capital investments doNorte.Condomin sewers account for 100
for sophisticated treatment and pumping percent of all new sewer connections over the
systems). past decade in Natal, Petrolina, Cuiaba, Recfe,

Those who got conventional sewerage from Joinville, and Itapissuma.
the state water companies were (a) always the Currently, condominial systems are being
better off, and (b) heavily subsidized. Residents constructed in a number of cities through a
in wealthier neighborhoods typically enjoy 100 World Bank-funded program, PROSANEAR,
percent sewerage coverage, for which they pay which aimed to serve 850,000 people by the end
no initial connection fee, while the majority of of 1994. Together with the existing condominial
poor residents have no sewerage service. In connections, this represents nearly 6 percent of
1990,83 percent of urban residents had access to all new sewer connections made between 1980
piped water, while only 37 percent were served and the present, and the majority of sewer
by sewerage. In the northeast of Brazil, just 11 connections made in poor urban neighborhoods
percent of the urban population has access to in Brazil?
sewerage (ABES 1992). The condominial system is not a uniquely

Brazilian experience. There have been similar
A CuSToMER-CENTRED efforts with shallow and small-bore sewers in
URBAN SANITATION ALTRATVE other parts of the world. The most notable is the

Orangi Pilot Project (OPP), which eventually
En the early 1980's Brazilian sanitary engineers, became an NGO in Karachi, Pakistan. It mobi-
led by the innovative Jose Carlos de Melo, lized extensive community involvement to
developed a low-cost waterbome system that achieve per household costs of $66 (Arif Hassan
addresses many fundamental technical and 1990, as cited in Sinnatamby 1990). While the
financial barriers to urban sanitation. and OPP helped only 15 percent of residents build
offsets the lack of accountability that plagues condominial sewers, another 25 percent built
conventionally-built systems. The condominial sewers on their own, copying what they had
system - so named because it mimics a horizon- learned from their neighbors. Municipal agen-
tal apartment building, with its lines passing cies were not involved in any of the sewer
through or dose by each neighbor's lot - costs construction.
between 50 and 80 percent less than conven- Another example is the shallow sewers in
tional sewers, depending local conditions. It is Christy Nagar, also in Karachi, that cost $45 per
readily adaptable to the physical conditions household, including household sanitary fix-
found in rapidly changing poor urban neigh- tures, house connections, public street lines, and
borhoods. It combines small pipes laid at primary treatment. These sewers, built in 1984
shallow depths, making it inexpensive. Resi- after the Natal experience, were worldng well
dents select among an array of service options, five years after construction. In Colombo, Sri
allowing them to match the service level with Lanka, shallow sewers have been built in two
their preferences and pocketbooks. By involv- urban settlement upgrading projects. Per house-
ing residents in project design and implementa- hold costs, induding household fixtures, came
tion, the condominial system can achieve close to $60 (Sinnatamby 1990).
to 100 percent connection rates. Surprisingly, a variation on condominial

Between 1980 and 1990 more than 75,000 sewers has been placed in a rural New Hamp-
condominial connections were built throughout shire subdivision on one acre lots previously
Brazil, serving approximately 370,000 beneficia- ser:ed with expensive and failing septic sys-
ries. This development has occurred in an tems. City engineers achieved nearly 100 per-
unstructured, almost spontaneous fashion, with cent connection rates at one half the cost of con-
municipal and state administrators and engi- ventional street sewers by placing collector lines
neers from different states sharing their experi- in residents' backvards. In this case, fomal rght-
ences through professional associations and of-way easements were secured from residents
personal contacts. to allow city workers and their machinery to

Condominial systems have attracted wide access and maintain the lines (Matthew SteeL
interest throughout Brazil, and are now the telephone interview, New Hampshirel994).
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Figure 1. Study Cities
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Table 1. Study City Comparisons

Condominia Population Aeas
Nurnberof as percent wih sewer served with

condommial of a sewer access condominial Cost per
Urban populion1 connectons conmections (pe:en) sewerge househd

Petrolin&a 125,400 11,400 69 64 12 $304
Natal" 606,500 11,800 43 31 8 $370
BrasiliaA 1,513,500 12,000 29 16 8 $548
ItapissumaA 14,000 400 100 10 2 $485
RecifeL 1,297,000 8,000 8 38 20 $450
JoinvilL 333,900 450 8 3 1 (n.d.)
Cuiaba' 401.000 8.500 53 18 9 $305

1. Population figures inclide urban population of municipal areas only. (IBGE 1993)
n.d.: No Data.
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SCOPE OF REPORT AND METHODOLOGY tors. Some data from that report is incorporated
here (see Watson forthcomrung).

This report explores the factors that contribute Each of the seven cities examnined has
to the successful implementation, operation, systems with aspects that work well and as-
expansion, and dissemination of the pects that work less well. In some cases parts of
condominial system, focusing on the dynamics the system are well maintained, while other
of community participation and improved parts are in disarray. Condominial systems
public agency performance.3 Research was were abandoned after a first try in some urban
conducted over four months in seven cities: four centers. In others they have continued to be
capital cities (Natal, Recife, Brasilia, and built and refined over the years. The cases
Cuiabd), two secondary cities (Petrolina and presented are in descending rank order of
Joinville), and one small rural township of "good" G, "average" A, and "less satisfactory" L,

14,000 residents (Itapissuma in Pernambuco based on a composite analysis of physical
state). This sample represents roughly two performance (portion of the network in good
thirds of all condominial connections existing in working condition), the quality of maintenance
1993 in Brazil: 52,550 of the over 75,000 connec- arrangements (formal and non-formal), the
tions country-wide. level of institutionalization of the system within

These cities (see figure I and table 1) were municipal and/or state agencies, the numbers
chosen because, with the exception of Brasilia, of condominial connections, and the portion of
the systems have been in place for at least seven condominial connections relative to conven-
years, permiitting evaluation of operational tional connections. Many of these indicators are
performance and institutional dynamics over non-quantifiable, and there is no quantitative
time.4 In three of the cities (Brasilia, Petrolina, survey data to compare physical performance
and Recife), new condominial systems were across the cases. The ordering from "good" to
being constructed during field work, permitting "less satisfactory" was based on a combination
first-hand observation of community mobiliza- of available data, field interviews, and first-
tion and construction process. The research hand observations.
sample was divided among large, medium, and Rather than breaking the presentation into
small urban centers in order to cor.trol for seven discrete case studies, this report focuses
institutional factors pecaliar to any one scale. on the substantive issues that cut across the
Sone cities were selected because they were cases, maling frequent reference to the cases.
reported to work well (Petrolina, Natal, Brasilia, The ranking system (G, A, and L) wifn be used
and Itapissuma), and others because they did throughout the text. Proffles for each of the
not (CuiabLi, and Joinville), though instances of seven cities and systems are presented in annex
good and less good performance were observed 1. The case profiles provide a brief history of
in all cases. Five of the seven systems were built project development and the key performance
by municipal goverunents, and the other two and mstitutional findings in each case.
were constructed by the state water companies, Chapter two, The Condominial System,
permitting analysis of different institutional describes the technical and institutional charac-
arrangements. teristics of the condominial system and its initial

The findings are based on extensive inter- development in Natal. Chapter three, System
views in each city with municipal and state Implementation, examines the factors that
administrators, sanitary engineers, tecnical contributed to the condomini system's ability
staff, and laborers; local and state politicians; to address the challenge of serving low-income
consulting engineers and construction firms; urban communities. Chapter four, Operation
community leaders and residents; community and Maintenance, discusses some reasons why
activists and religious leaders. Documentation self-maintenance is particularly difficult for
sources include project documents and second- communities to manage collectively, and what
ary literature on condominial systems, indud- communities and agencies have done to address
ing previous studies of some of the cities exam- the problem. Chapter five, Adoption and Ex-
ined here. One of the shortcomings of this pansion, explores factors critical for system
report is the lack of reliable and comparable dissemination and adoption throughout Brazil.
performance and cost data. A single, in-depth The document ends with a concluding chapter
Lase study was subsequently carried out in highlighting the achievements and remaining
Petrolina, providing detailed construction and challenges to the condominial system. A short
operational cost data, technical performance profile of each of the seven cases is presented in
uLt'rmation, and customer satisfaction indica- annex 1 at the end of this report.



PART II
THE CONDOMINIAL SYSTEM

Condonunial sewerage was developed as part were served with water for the first time, in
of a larger response to what was seen by water most cities the poorest 10 to 30 percent of the
and sanitation practitioners in Brazil as a failure population remained without water service.
of the sector to address the needs of the poor, Low income neighborhoods were also largely
particularly the urban poor. Condomninial left out of what little sewerage service advances
sewerage was conceived as one physical compo- were made. By 1983, national economic crisis
nent of a larger institutional reform effort. and the resulting de-capitalization of the sector
Before presenting the technical and operational at the national level severely lmited new invest-
characteristics of condorninial sewerage, this ments. The abolition of the BNH in 1986 further
section introduces the structure of the water and weakened the sector, when no unified national
sanitation sector in Brazil and the critique and program or institution was created to fill the
counter proposal to the sector that formed the void.
basis of the condominial service approach. This Since the collapse of the national water and
is then followed by the technical and opera- sanitation policy and funding stricture, munici-
tional description of condominiai sewerage, and palities have stepped in to fill the void. Munici-
a brief history on how the condominial system pal iritiative in the face of state water company
was first developed and then diseminated inaction was already common in smaller mu-
throughout the country. nicipalities during the period of state water

company dominance, largely because they
THE WATER AND SANITATION received little assistance frcm the states. Munici-
SECrOR IN BRAZIL palities acting alone, however, are unable to

cross-subsidize between better- and worse-off
State water companies were created in the mid municipalities, one of the aims of the state-wide
1970s in Brazil to provide water and sewerage systems, whether or not it was ever fully
services to towns and cities, and municipalities achieved.
were encouraged to give concessions to them.
All federal sector funding was channeled CRITIQUE OF MHE SECrOR
through the National Housing Bank (BNH) to
the state water companies, providing a strong Condominial sewerage was first developed as
incentive for municipalities to participate in the part of a larger strategy conceived to increase
program. Municipalities that dlid not take part service coverage to the urban poor by changing
were ineligible for low-interest financing from
the BNH.

Between 1974 and 1983 major advances were Table 2: Percent of Brazilian urban popula-
made in water provision, particularly in Lid- tion with water and sewerage service
and high-income neighborhoods ir- urban areas. Peent in Pement in
Sewer service, however, lagged far behind. Data 1980 1990
on urban water and sewerage coverage from
1980 and 1990 (see table 2) show marked in- Piped Water 55 83
creases in both, but reveal a wide gap between Sewerage 22 37
water and sanitation coverage.5

Although many low-income neighborhoods Source: ABES nd., ABES 1992
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of the service policies public agencies. This reaching only a few users with unrealistically
strategy grew out of a critique of the standard high-standard services and leaving the majority
service approach used in Brazil and in much of with no services.
the developing world. The critique, and the
condominial system, were developed in the 4. Dissemination. Investm-its should be
early 1980s by a group of progressive engineers distributed broadly across municipalities rather
working in Northeast Brazil led by a Recife- than concentrated in a few large cities.
based engineer, Jose Carlos de Melo.

According to Melo's critique of the conven- 5. Differentiated Services. The basic service
tional sewerage approach in Brazil, the low standard should be that which is appropriate to
rates of service coverage (28 percent of urban the majority. Those wishing higher levels of
residents and 2 percent of rural residents in the service should be responsible for the increased
Northeast Brazil in 1984 (Najar 1987) could be cost.
explained in part by the lack of financial re-
sources. Institutional factors inherent to the 6. Service Integration. Related urban ser-
sector's organization were also at fault. Sectoral vices should be integrated to improve efficiency
centralization excluded municipaiities from and to rally different service agencies in support
access to resources and control over investment of service imnprovements.
decisions, and excessive sectoralization sepa-
rated sanitation planning from the planning of 7. Municipalization. Cities and towns are
related urban services such as drainage, street the natural institutional jurisdiction for mediat-
paving, and water services. Excessively high ing between the interests of their residents and
technical standards were inappropriate for the service provider. Municipalities are best at
developing countries and particularly expensive mobilizing community effortrs to improve
for the poor, and a technocratic service an- service access.
proach styiied engineers' abilities to think
creatively and innovatively about service There are few if any cases where all of the
provision. This fostered a stagnant environment points of this reform proposal have been imple-
where uniform solutions were applier without mented. None of the state water compames
questioning their adequacy (Melo 1985, Netto, have ceded their concessions back to munici-
Coelho, and Fernando 1985). palities, investments continue to be concen-

Out of this critique of traditional engineer- trated in large urban areas, and the centralized,
ing approaches within the sector, Melo and his bureaucratic nature of these companies has not
colleagues developed a seven point reform changed substantially since the early 1980s. En
strategy aimed at broadening service coverage some respects, however, this proposal has
to the urban poor and increasing the respon- proved to be ahead of its time, foreshadowing
siveness of sector agencies - both state and changes that are only now, in the mid 1990s
municipal - to the needs of the poor. The beginning to take shape. For example, there is a
reform strategy consisted of: large national movement among progressive

and activist municipalities to regain control over
1. Adaptation to Local Conditions. Lack of water and sanitation services in their cities.

financial resources, prevalent poverty, and Many cities have issued ordinances that require
abundance of unemployed residents are condu- coordinated infrastructure planning, particu-
cive to simple, labor intensive methods that use larly in relation to street paving, storm lrainage,
locally available materials and resources as and sewerage. And finally, community partici-
much as possible. pation has become an accepted aspect of nearly

all projects that serve low-income neighbor-
2. Community Partiipation. Increasing hoods, regardless of the political leanings of the

residents' knowledge about project information administration.
and their rights, and promoting organized
community action enhances users' abilities to (i) TECHNICAL AND OPERATIONAL
negotiate effectively with agency staff, (ii) make CHARAcrERisIcs oF CONDOMINAL SEwitAGE
informed decisions, and (iii) honor agreements.

The condomniual system is best understood in
3. Gradualism. Systems should reach as comparison to its alternative, conventional

many people as possible and be upgraded as sewerage. Conventionally-built sewer systems
more resources become available, rather than have high installation costs because each street
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must have a coUection line to gather the wastes boxes also increases costs.
from each house on either side; collection lines The condominial system addresses each of
are laid deep under the street to protect them these critiques, significantly reducing costs, thus
from vehicle weights, requiring costly asphalt making the system accessible to residents
removal, trenching, and resurfacing. Conven- typically exduded from conventional sewerage
tional sewerage uses expensive cast iron man- schemes. The condominial collection or feeder
hole covers rather than reinforced concrete network costs approximately one quarter of
covers that resist traffic wear equally well and conventional network, per household served.
are not subject to theft. Pipe diameters and pipe Household wastes are collected via a IOOmm
slopes are designed generously to decrease (four-inch) feeder line rather than a 150mm (six-
operation and maintenance costs, although inch) or 200mm (eight-inch) public street line.
smaller pipes and more gentle slopes would Feeder lines are laid at a gentle slope (between
also perform well, and reduce overall system one in 167 to 200, as opposed to one in 100 for
costs. Te steeper slope in conventional systems conventional lines). Up to 100 households are
causes trunk lines to reach significant depths, connected to one 10Omm lines laid at this
which unake trenching difficult and costly. gradient.
Pump stations lift effluents to minimum depths, The feeder line can pass through residents'
but are themselves costly, and require frequent backyards, front yards, or under sidewalks,
maintenance. Gentler slopes require fewer collecting all household wastes, one city block at
pump stations. Design standards used in con- a time. This reduces the overall length of larger
ventional sewerage often exceed operating public trunk lines needed (see figure 2). Houses
requirenients, placing manholes every 30 feet, connect to the feeder line through small con-
rather than every 50 or 100 feet, which line crete collection or inspection boxes that can be
clering machinerv can easily reach. Using opened for blockage removal. Collection boxes
manholes instead of less expensive nspection idnge in size from -:cm to 80cm in diameter,

Figure 2: Schemafic diagram of the three condominial options
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depending on the depth of the line (see figure 3 feeder lines do most of the collection work, not
for a diagram of two collection box designs). all streets need trunk lines, reducing the overall
The deeper the line, the larger the collection length of tmnk pipe laid, and reducing the ratio
box, in order to provide easy access to the line of trunk to feeder lines. And because feeder
for dearing. lines are laid at a shallow depth, and do not

Because no vehicle traffic passes over the have vehicle traffic, simple collection boxes can
feeder line it can be laid at a shallow depth, be substituted for manholes.
reducing the amount of trenching and the Once effluent has been collected from the
number of mnanholes required. Trenching and block level and reaches a public tunk line, there
manholes account for a large portion of conven- is little difference between a conventional and a
tional sewerage construction costs. Therefore, condominial collection system, except that
the greater portion of the network made up of initial public trunk line depths are typically
feeder lines, the greater the cost savings. Feeder shallower in the condominial system, thus
lines are laid at a mninimum depth of 30an to excavation costs are lower, and fewer pumping
40am, and rarely exceed one meter in depth. stations are needed. Effluent can be treated
Conventional tr unk lines generally have a within each drainage subbasin using simple
mininum depth of one meter. When feeder technologies or can be brought to a central
lines cross streets they are protected from treatment area. Centralized treatment usually
vehicle loads by cement or caste iron braces, so involves higher costs because wastes must be
a series of city blocks can be connected without transported over long distances with frequent
losing the shallow depth of the line. Because pumping stations to lift wastes, and plant

Figure 3: Diagram of two collection box designs
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facilities typically involve capital-intensive lines and sidewalk feeder lines. Backyard and
technologies and high recuent coSts.7 front yard customers maintain their feeder lines,

It is up to residents to decide the layout of and pay a reduced tariff (40 to 60 percent of the
feeder lines at the block level - backyard, front water bilL as opposed to 100 percent for conven-
yard, or sidewalk. The three options have tional customers). Front yard customers, like
ascending construction costs, connection fees, conventional sewerage customers, maintain
and tariffs. If a household wants full conven- only their private household connections, but
tional service, it is available but the users must they also pay a reduced tariff (40 to 80 percent
pay the entire cost of installing street lines from less). Condominial sewerage customers receive
the trunk line to their residences. Sidewalk lines verbal explanations of blockage removal proce-
(the next level of service below conventional dures and often receive a users' manual during
service) afford individual household connec- project implementation. None of the cases
tions to the public sidewalk line maintained by reviewed involved direct technical training for
the service provider. Front yard lines pass just customers. Residents are encouraged to cooper-
within residents' front lots, usualLy inside low ate among themselves to remove obstructions
walls residents build in front of their houses. within the block feeder lines. They can also hire
Two front yard lines are needed for each block, plumbers or masons or designate one commu-
one on each side of the block nity member to assist with blockage problems.

Backyard layouts often only require one lIne In NatalG, one resident on each block was given
- though it may zig zag from house to house - a long stretch of rigid wire that all block resi-
because all households connect to the same line dents could borrow for blockage removal.
that runs down the middle of the block. While This arrangement has not worked as well as
backyard lines require less pipes, front yard project planners envisioned. Residents are able
lines have the advantage of being more easily to resolve simple blockages, but have difficulty
accessed by utilities if customers need assis- with more serious problems caused by faulty
tance. Also, front yard lines are more visible to nstuction, damaged lines, or trunk line
other neighbors, so it is less likely residents will blockages that back up into feeder lines. Resi-
abuse the system by putting solid objects into it. dents also have difficulty cooperating in many
Backyard lines are advantageous when existing cases. In addition, as with conventional systems,
household fixtures already empty to a pit latine agencies frequently perform inadequate routine
in the back, and front yard lines are better when tmnk line maintenance. This causes a cascading
residents are directing their wastes to storm effect throughout the system, reducing flow
drams and ditches in the street. velocities in upstream sections and allowing

As with conventional sewerage systems, suspended solids to settle and build up, eventu-
customers are responsible for buying and ally leading to complete blockage of the feeder
installing all household sanitary fixtures such as lines. These problems, and the cases where they
toilets, wash basins, and showers. Customers have been successfully addressed, are discussed
are also responsible for both financing and in detail in chapter IV.
making the household connection between
these fixtures and the feeder line. In some cities, INNOVAnON Arm DlSSEMINAON
implementation agencies helped residents make
their household connection during project NatalG was the first large, organized
implementation, and even included household condoininial experience in Brazil, and it served
connections in overall project costs. The cost of as the model upon which nearly all subsequent
effecting household connections is approxi- condominial projects were based. In 1980, a
mately $50 per household (Rondon 1990). No conventional sewer project for three poor
data is available on the cost of private invest- neighborhoods funded under the World Bank's
ments made by householders in inproving Medium-sized City loan was transformed by
household sanitary fixtures. Figure 4 shows the system's originator, Jose Carlos de Meo,
construction and operational costs of conven- into the condominial systen's pilct experience.
tional and condomninial sewerage in Petrolina. Supported by the president of the state water

Operation and maintenance arrangements company CAERN, and backed by a group of
for the condominial system are different from entrepreneurial and socially committed young
conventional sewerage systebs. Residents engineers within the company, Melo tested and
maintain feeder lines located on their property, developed his ideas for the condominial ystem,
and service agencies maintain only sewerage building on simplified sewerage innovations
lines on public property, which indudes trunk from other parts of Brazil.
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Figure 4: Construction and operational cost comparison
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The Natal experience is surprising because it group within CAERN. This team had consider-
mirrors the innovation and e-perimentation able autonomy of action: they developed their
more often associated with NGOs and commu- own work plans, ordered materials without
nity groups than with public agencies, particu- going through lengthy procurement procedures,
larly large, engineering-oriented ones like and hired consultants as they saw fit. It was
CAERN. While public enterprises (like the state mission-oriented and composed of young, eager
water companies in Brazil) are not usually the engineers, who saw their work as providing
most fertile ground for experimentation in and previously exduded groups access to critical
advocacy for innovative technologies, CAERN's social benefits.
involvement was crucial to the system's devel- The project group got internal support from
opment and broad dissermination throughout CAERN's president and extemal support from
Brazil. Because the condominial system was first World Bank mission members and the UNDP/
developed there, it was afforded a legitimacy World Bank Technical Advisory Group (TAG).
the approach would not have, had it begun in a During the two-year incubation period, the
more humble setting,8 such as through an NGO condominial team worked slowly, developing
or municipal public works department. The and perfecting the new system. Once the system
project's professional rigor, the high-level had been developed, the CAERN condominial
support provided internally from the team was ready to share it outside Natal. Within
company's president and extemally from the Brazil the most significant dissemination
World Bank, and the stature of the state water mechanims by far were personal and profes-
company itself all helped to make this early sional contacts among sanitary engineers
effort a solid beginning for the condominial through the Brazilian Association of Sanitary
system. Engineers and city officials came from Engineering, ABES. The National Public Health
all over Brazil to see Natal's new sewers, and Foundation, FSESP (now National Health
returned to their own cities to build new sewer- Foundation, FNS), and the Brazilian Institute of
age. Municipal Administration, IBAM, and others

Over a two-year period the project team also played a role in disseminating the system,
worked intensively with residents, focusing first but ABES was the primary vehide. Reports at
on a few blocks, working out tedhnical and two bi-annual conferences, 1983 and 1985, were
logistical problems while simultaneously devel- the first glimpse the rest of the country had of
oping skills for interacting and negotiating with the Natal experience. CAERN engineers and
residents. Once the general implementation consultants presented numerous well-written
strategy was developed, and sewers were in and well-documented papers. After this, mu-
place in the first few blocks, the rest of the three nicipal and state engineers and politicians from
neighborhoods' sewers were built relatively other states visited Natal and hired members of
rapidly. The implementation team worked out CAERN's condominial team to advise them in
many of the technical details and learned how setting up their own programs. Toinville' engi-
to negotiate with residents. The residents, for neers drew on ABES published papers; the city
their part, had seen that the team was actually of Cuiaba hired Natal engineers to advise them;
serious about building sewers, and that their Brasilia'sA first condominial team was com-
neighbors had already benefited from the posed of some CAERN engineers on temporary
sewerage. This gave the project team a boost in leave; Petrolina'sP first system relied on techni-
credibility in the residents' eyes, and made cal assistance from Melo's consulting firn, and
subsequent negotiations much easier. one of the firm's consultants eventually moved

The condominial system was developed by there and has continued to support and pro-
a small, informal, essentially non-hierarcical mote the system there for the past ten years.



PART III
SYSTEM IMPLEMENTATION

Most conventional sewer contractors and politicians intervene citing the low income
inplementing agencies think of their work in levels of their constituency. Rather than match-
terms of length of laid pipe, but network exten- ing investments with customers' tastes and
sion does not equal service benefits, nor does ability to pay, conventional projects predeter-
laying pipes mean that sanitary or health condi- mine the technology (and thus the cost) of the
tions will improve. As with any on-site system, intervention, and rarely give customers the
health and sanitation benefits depend on the option of not accepting the service, if the costs
system's proper installation, proper use, and on are too high. The end results are utilities that
basic hygiene practices. In condominial systems, produce standardized services that are techni-
residents must have toilets and wash basins cally inappropriate and are financially
comnected to the network, and they must keep unsusable because the majority of poor
rainwater out of the system because the flow residents cannot pay the tariffs. The alternative
would otherwise exceed the system's design - what has largely happened in Brazila cties
capacity, causing sewage back-ups. In most to date - is that only the better-off are served (at
poor neighborhoods, residents are unfamiliar heavily subsidized rates), and the urban poor
with sewers, and many do not have toilets, etc. make do with self-built, on-site solutions, or the
Residents typically use self-built pit latines or 'no-solution solution": directing wastes into the
direct their wastes into open ditches in the street or nearest drainage ditch or storm drain,
street. hus access to sewers is a major change thus contnating local waterways and drink-
ruiring new skills and altered habits. In ing water supplies.
regular settlements the trnsformation may not
be as significant because more residents are CusToMIzED SERVIcE APMROACcE
familiar with the temhnology, but in most
condominial projects the lack of previous The condominial system addresses these diffi-
exposure must be taken into account culties by involving residents from the start in

Seeing the goal of urban sanitation prjects project planning, service level selection, and
as simply that of laying pipes also ignores the defining cost recovery and maintenance ar-
question of long-term financial and institutional rangements. In addition to the range of service
sustainability. While there is often a powerful level choices provided by the backyard, front
lobby of construction firms, politicians, and yard, and sidewalk options, residents also have
lenders behind building new sewers, there is the implicit choices of leaving things as they are
rarely any incentive for public utilities to per- or getting full conventional sewers, as long as
form operation and maintenance tasks well. they are able to pay.
These tasks do not involve large contracts, and The condomnial system goes beyond
thus cannot be driven by the rent seeking providing a menu of service options to resi-
behavior or electoral ambitions that often drive dents. There are several features of what could
new construction projects. Maintenance tasks be called a customized service approach, where
represent r wcurent costs for the utility that residents define project design and further tailor
must be recovered from tariffs or supported by project details to reflect their needs. More
repeated transfers fiom municipal, state, or imortant than the particular technologies
federal budgets. But many utilities charge involved, is the process by which service selec-
subsidized tariffs or do not charge at aU because tkon is made, complementary services are
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determined, and financing and maintenance want the service at all, or wants a different
arrangements are worked out. There are seven option, it is more difficult to build the network,
key features to the customized service ap- because the line must cirde around that
proach: person's property. Usually the predominating

view of the block wins out, and the hold-outs go
* Community Mobilization along with their neighbors' wishes. Letting each
* Neighborhood-by-Neighborhood Pilot block decide their option is easier for the project

Projects team than working with each resident individu-
* Customiized Household Layout ally because they can leave negotiations about
* Complementary Services service to levels residents. The team returns
* Multi-Disciplinary Implementation Teams when each block has arrived at its decision. In
* Gradual Acceleration of Project Pace some cities, project designers have built a few
* Accountability Mechanisms for "hybrid" blocks, with a mixture of two or three

Construction of the options. This usually happens when
* Quality and Project Design residents have not been able to reach consensus,

and an impasse would result in exduding the
Some problems with cost recovery are ad- whole block from service.
dressed at the end of this chapter. Negotiations, and exactly what is negoti-

ated, are the centerpiece of the demand-driven
ComunyAtyMobilft*- Cot4d anidNeotion approach. Over time, some issues that were

initiaily negotiated with residents have become
Before any construction crews enter a neighbor- standardized such as tariffs and connection fees
hood, a lengthy process of project introduction, for each option, while others that were at first
conflict, and negotiation must first take place. non-negotiable have been opened for discussion
During community mobilization project teams with residents. Financing and maintenance
present the parameters of the project to resi- arrangements are examples.
dents, and residents negotiate with the team Natal'sG experience in building the first
about service levels. Teams of project planners, large condominial system illustrates how the
engneers, socLal workers, and low-level techni- rules of negotiation have developed. In 1980,
cal personnel working with municipal agences, Natal's project planners did not have a dear
state water companies, or consulting and engi- idea what the tariff structure should be. After
neering firms hired by these agencies work with months of negotiations with residents, the
residents to explain the proposed project, the project team and the finance division at the state
costs of each option, and the role of residents water company decided residents should pay a
and the public utility. Community mobilization lower tariff than conventional customers, since
begins with neighborhood meetngs for initial condominial users had more maintenance
project presentation, and then continues with responsibilities. Tariffs were set somewhat
block-by-block meetings to go over the techni- arbitrarily at 40 percent of the full sewer rate.
cal, financial, and maintenance details. Block- Once this precedent was set, subsequent state
by-block mobilization introduces residents to and municipal projects in other cities copied the
the condominial system, and allows them to Natal example of chargng lower tariffs, but
learn about, discuss, question, and define the differentiated among the different layout op-
construction and maintenance arrangemeents. tions (which were not initially offered in Natal).
Attendance is not mandatory, but project teams Tariffs then became standardized; each option
usually insist on at least 50 percent attendance was presented with a specific tariff. By stan-
in order to hold the meeting. Block leaders and dardizing tariffs, planners of each new project
neighborhood association members help by did not have to "reinvent the wheel," and
announcing meeting times, and summoning residents were provided with dear price tag
residents. Once residents decide on service attached to each layout option.
options, they sign a formal petition asking that Maintenance arrangements, by contrast,
condominial sewers be built, and committing to were not initially put on the table for negotia-
pay the agreed-upon riff. Only then does tion in Natal, or in other cities. If the pipe was
construction beg:n. within lot lines, it was the residents' collective

Generally, each block must reach consensus responsibility. Once it crossed over to a public
about the layout option residents want - back- right-of-way, it became the utility's responsibil-
yard, font yard, or sidewalk. If the majority ity. Residents had to agree to this arrangement
wants backyard, but one resident either doesn't if they wanted services, but there were no
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existing formal or informal structures to manage social perspectives by induding social workers,
collective tasks within each block. Houses with sociologists, or other community development
individual connections, as in conventional and specialists on the teams. Yet social workers,
sidewalk condominial systems, are responsible though trained to work with communities, do
for blockages on their property. But in collective not always understand the technical issues, and
lines, the delimitations of responsibility become can sometimes be paternalistic and patronizing
blurred since backyard and front yard lines are with residents. Sanitary engineers with no
shared by all residents connected to them. "social" background are equally ill-equipped to

Who should resolve blockage problems? deal with resident concerns. Although social
The household that first detects the blockage? workers and sanitary engineers often have
The household that caused it? How does one mutual distrust of the others' qualifications, and
know? Should residents ask one another for despite potential internal disputes and turf
help? What if neighbors do not get along? None wars, the multi-disciplinary approach can work
of these questions were answered before the well. The mix provides checks and balances,
system was built. Although the project team in with each group limiting the excesses of the
Natal tried to foster collaboration around other. The engineers maintain the project's goal
maintenance tasks, neighbors have rarely orientation, while the social workers ensure
worked collaboratively. More recently, as productive negotiations with residents and
planners and residents realize that collective, moderating tendency of many engineers to
voluntary maintenance does not always work value rigid construction norms above residents'
well, the maintenance question has been negoti- concems.
ated during community mobilization in some Over the past ten years a number of consult-
cities, as will be discussed in the next chapter. ing firms have developed considerable skill and

The evolution of what is negotiated and expertise in building condominial systems, and
what is not reflects both project planners' are now training municipal and state implemen-
refinements of the process of providing resi- tation teams. These consultants, many of them
dents with choices, and the ability of residents made up of the orginal project team members
and neighborhood assoaations to push for their from the first condominial experences in Natal
concerns with service providers. The lesson is and Pernambuco state, work best when they are
that there is no "right" way to approach integrated into the service agency's own multi-
projects, but that each project's design, imple- disciplinary iplemnentation team, rather than
mentation strategy, and management arrange- hired as a separate "community mobilization"
mients evolve during the course of give-and-take team isolated from construction. Integrating the
negotiatiLons between the project team and team with agency staff allows the agency to
residents. learn how to coordinate the community mobili-

zation process, design the system, and be
Multi-Disciplinary Implementation Team flexible enough make adjustents to the pro-

cess as necessary. In Brasilia^, for examp3e, an
Project teams need to be both technically com- experienced condonlinial consulting team
petent and able to provide genuine channels for worked with agency staff for the first two years
questioning and learning. During the 1980s of the project. The agency project staff learned
nearly all the teams were composed of sanitary from the consultant, and are now running new
engineers who had been involved with social projects successfully on their own, trining
issues through student movements, literacy newly hired engineering firms in condominial
carmpaigns, health campaigns, and the like. design and process.
These engineers were attracted to the Most inplementing teams have a mix of a
condominial system because it combined their few experienced engineers and social workers
technical expertise with their social commit- with large numbers of paraprofessionals and
ments. They are, however, a distinct minority lower-level tedhnical staff to minimize costs of
within the engineering community. While they the labor-intensive mobilization process. Using
make quite effective condominial practitioners, paraprofessionals has the additional advantage
their particular background is difficult to find of placing workers in the field who are more
and next to impossible to cultivate. likely to be receptive to residents' concerns and

More recntly, as the condominial system more flexible in their responses. Some of the
moved from the exdcusive domain of the firt most committed and effective condominial staff,
"pioneers," municipal and state agencies have especially at the municipal level, are the lower-
tried to zecreate the miix of engineering and level sanitation vocational school graduates
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Figure 5: Diagram of three block layout options In Petrolina customized household layout
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Figure 6: Diagram of squatter settlement block layout in Natal
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before construction. Neighbors do not need to part of the network, but in most cases construc-
agree among themselves, or even agree to tion ends at tie collection box installed on, or
having sewer lines built, and there is no ques- adjacent to, each residential lot. Fixtures (toilets,
tion as to the best location for the line or collec- wash basins, showers, bahiroom floor drains,
tion box - lines go under sidewalks, and boxes kitchen sinks, grease traps, etc.) and the pipe to
are built in front of each house, just as in con- connect them to the collection box are seen as
ventional sewerage. Agencies lacking experi- private investments to be made by the house-
enced condominial implementation staff are hold.
best at executing this kind of service because it Many projects reviewed here began with the
is very similar to conventional systems.9 But the premise that providing complementary services
pitfalls of this agency-driven service option are - technical orientation, practical training, fi-
illustrated in the PetrolinaG experience (see box 1). nancing or direct provision of sanitary fixtures

and household connections - would improve
Complementary Services: project benefits. Evidence from survey research
Household Connections & Sanitary Fixtures in Natal and Cuiaba indicated that there is a

high correlation between connection to
As with conventional sewerage projects, condominial sewerage artd private inprove-
condominial customers are expected to make ments to household sanitary fixtures. As people
their own household connections and buy any connect to the system, they tend to add new
new sanitary fixtures they may need. In some sanitary fixtures. Not all projects, however, had
cases, household connections are considered high conmection rates. It appears the challenge it
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Table 3: Evolution of sanitary fixtures In condominial project by type of fixture, Natal

1.5 Years
BPreec DunnPrec After n4S

Type of Fbtture Number Percent Number Percent Number Percent

Wash Basin 122 57 138 64 167 77
Kitchen Sink 105 47 112 52 124 57
Toilet 197 91 209 97 214 99
Floor Drain 60 28 206 95 209 97
Bide 24 11 24 11 24 11
Bathroom Sink 17 8 17 8 17 8
Shower 87 40 88 41 88 41

Source: CAERN 1986. n=216 (households)

to get users to make their connections. Projects percent of residents in one area surveyed had
that involved extensive community mobiliza- connected to the system by the end of the
tion with detailed discussion about what house- project qrcle. In those households that con-
hold improvements residents should make and nected, the presence of grease traps went from
how to make them all had high customer con- 41 percent before project initiation to 89 percent
nection rates. Projects that provided free or after project completion (Rondon 1990), indicat-
reduced-cost sanitary fixtures had mixed results ing poSitive effects similar to those observed in
because of the complexity of the task, and did Natal at least for the households that connected.
not always affect connection rates. This section (The survey did not include questions about
reviews some of the experiences in the study other kinds of sanitary fixtures or residents'
dties. reasons for not connecting.) The negative

Data from Natal'sc first condominial project, effects of low conmection rates greatly over-
where 96 percent of households connected to whelm these positive effects, however.
the system, shows that the intervention stimu- The low connecticon rates in Cuiaba in-
lated a significant increase in private invest- creased the effective per capita costs of provid-
ment. Most of the improvements are concen- ing services. The total project cost not including
trated in four types of fixtures (see table 3 and household connections or sanitary fixtures was
figure 7). Eighteen months after project comple- $86,925. Divided among the 285 proect area
tion, residents' improvements included 149 households, this reveals a per capita cost of $61
floor drains (65 percent), 45 wash basins (19 per capita, at five residents per household on
percent), 19 kitchens sinks (8 percent), and 17 average. However, since only 39 percent of area
toilets (7 percent). No cost estimates are avail- households connected, the effective per capita
able for these improvements. project cost (the amount of money spent on each

Data on the number of fixtures per house- person who benefited from the project) was
hold from before, during, and after project $146. Rondon estimates that household connec-
completion provides graphic illustration of the tions, costing $10 per capita, would have in-
pace and nature of pnvate investments. Most of creased total project costs, but would have
the residents' improvements occunred during actually reduced the effective per capita cost
project implementation. Seventy percent of the from $146 to $71. This still compared favorably
residences surveyed carried out improvements to the $300 per capita costs for building conven-
during project execution, and an additional 3 tional sewerage systems in Brazil.
percent made improvements only after project Many households do not connect because
completion. Sixteen percent made improve- they do not have the resources to purchase
ments both during and after the project household sanitary fixtures or to make the
(CAERN 1986). connection from existing fixtures to the network

Natal is an exemplary case, however. In at the time of construction. In NataF, 25 percent
other aties connection rates were much lower, of households that did not connect cited eco-
in part due to lower income levels in the project nomic reasons (CAERN 1986). (The bulk of the
neighborhoods, but primarily because of inad- remaining non-connecting households could
equate community mobilization during project not connect for technical reasons.) In RecifeL,
implementation. fn CuiabiL, where there was residents at community meetings repeatedly
minimal community mobilization, only 39 cited high construction costs as the principle
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Figure 7: Sanitary fixture Installafton, Natal
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obstade to agreeing to the system. scale of the efforts made individual household
Another problem to consider during project selection and service delivery difficult. The

execution is that residents are often unable to number of residents was so large that project
make the connections correctly because of lack staff were overtaxed coordinating the project
of technical knowledge or access to proper among the various neighborhoods. Instead,
materials. in order to make connections resi- social service and public health agencies that
dents must make a hole in the concrete collec- already have a large field staffs working directly
tion box, fit a ceramic or plastic pipe to it, and with the population helped customers obtain
reseal the area around the pipe, a task most sanitary fixtures. These agencies are accustomed
residents cannot perform without the help of a to working with low-income populations and
plumber or mason. Faulty connections leave runring campaigns on specific issues such as
collection boxes opened or damaged, allowing communicable diseases, health education, and
rainwater and debris to enter the system, im- emergency shelter. They work directly with
pairing its performance. In NataiG, 18 percent of community groups and have established con-
collection boxes were left open or damaged tacts with local leaders and are well suited to
when residents atbempted their hook ups providing this kind of complementary service.
(CAERN 1992, Formiga & Pinheiro 1993). In In the two cases where separate agencies
Petrolinac, 21 percent of collection boxes were provided toilets or other sanitary fixtures, some
open or damaged (Franca 1991). In BrasiaA, mechanism for collaboration between customers
project planners have avoided these problems and agency staff was established. In CuiabAL,
by leaving a connection pipe stub attached to the municipal social service agency asked
the collection box regardless of household intent selected poor residents to build foundations for
to connect; this practice facilitates future con- outhouses according to the agency's specifica-
nections. tions, and the agency then provided modular

Four of the seven projects studied offered kits including flush toilets relatively simple to
poor users help in obtaining sanitary fixtures erect over the bases. Residents provided cement
(toilets, washbasins, etc). In the two smaller and labor, but received the outhouses for free.
projects, ItapissumaA and JoinvilleL, this was In Petrolinae, the municipal social service
undertaken by the same agency that executed agency asked residents to contnbute sacks of
network extension. Project staff had personal cement and in return they received concrete
contact with nearly all of the residents. In the washbasins and scrub boards. The Petrolina
two larger projects, Cuiab!L and PetrolmaG, the approach worked somewhat better than the one
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Box 1: Private initial transaction costs vs. system sustainability

After nearly ten years of building high quality 1992 Petrolina sewers were shallow and less
condominial sewerage, in 1992, the Petrolina expensive to build than conventional sewers,
municipal leadership prioritized rapid construc- they were not condominial, in the sense that they
tion with no customer construction because the did not involve any consultation with residents
city wanted to have as many block sewers in except a perfunctory notice that sewers were to
place as possible before the municipal elections. be built. Residents were not aware that there
Municipal engineers successfully completed were other less expensive options. As a result,
construction on a large portion of the system this "streamlined" implementation method did
quite proficiently. But all connections were not produce high coverage rates, nor did it
sidewalk, with double the tariff of front yard or provide the close fit between level of service and
backyard layouts, and the blocks served had a beneficiary preference often yielded by true
high number of unconnected households. As condominial sewers. After a new mayor was
residents began to receive their new sewer bills, elected, this period of exclusive sidewalk con-
many were dismayed, saying they had not struction ended, and Petrolina returned to its
agreed to this service and wished they had been previous practice of block-by-block mobilization
given other, less expensive options. While the and full customer choice.

in Cuiaba, where building the concrete base to working. Each neighborhood has to learn about
the outhouse proved too complicated for most the system from scratch, through a gradual
residents (see box 2). process of seeing its construction. The first

By the end of the Cuiaba project, the social blocks that mobilize and reach the construction
service agency was providing cement and phase serve as a pilot experience for the rest of
building entire structures. The outhouse walls the neighborhood. Other residents can go to the
were made of asbestos-reinforced concrete sites and see exactly what the project team has
slabs, a much higher quality material that most been taLking about.
local houses. During project implementation Negotiating details and reaching consensus
many residents sold their outhouse walls, can take quite some time initially. The first
though most kept the toilet. Rondon (1990) block in Petrolina0 took four months to mobi-
reports the one year after project completion, 56 lize, and the first one in Natalc took nearly a
percent of the 56 outhouses that were provided year. During this time, the project team met
in one of the eight Cuiaba neighborhoods were repeatedly with residents and identified block
either never completed or never connected to and neighborhood representatives. Residents
water supplies or to condominial collection learn what relationship the project team has
lines. Providing washbasins or simple low- with the city or the state, and the two groups
volume flush toilets in exchange for cement or begin to hash out the project details, negotiating
tubes may have been a better intermediary each issue that comes up. Project staff in all
input. This approach worked well in Petrolina, cities report that once the first blocks have
where washbasins from the 1983 municipal sewerage, adjacent blocks want it too, initiating
social service department efforts are still in a chain-reaction of increasing demand through-
active use throughout the project neighbophood. out the neighborhood. In Brasilia and Petrolina,

Although nany social service and public a pilot approach allowed agencies to success-
works agency staff believe residents cannot fully expand the system throughout the project
afford new fixtures and should be given them neighborhoods without sacrificing quality at the
for free, the Petrolina case shows that when sub-project level.
residents are asked to make a simple contribu- In addition to taking time to develop, neigh-
tion to the fixtures, they will respond. The sack borhood mobilization depends on developing
of cement was within residents' reach, and demonstration projects in order for residents to
provided them with an opportunity to make a assimilate new tedhnical information and begin
tangible contribution, to organize themselves for the project. Though

most meetings used some form of visual aid -
Neighborhood-by-Neighborhood Pilot Projects slides, scale models, and videos, informed

participation on the neighborhood scale only
Despite often exhaustive community mobiliza- emerges after some construction has begun, and
tion, most residents do not fully understand the the neighborhood association has learned how
condominial system until they have seen it to negotiate effectively with the project staff. A
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Box 2: Assimilating new Information and developing negotiation skills: Culabi

One of the first areas to receive condominial because it meant their home values would rise.
sewerage in Cuiaba, the neighborhood of Also, many were happy to find employmLnt with
Canjica, is a fifteen-year-old squatter settlement. the construction firms putting in the sewers.
Residents received title to the land in the mid Sanitation had long been a rallying point for the
1980s. Yet the neighborhood still looks much like health NGO and the neighborhood association. It
it did when it was a favela: most streets are soon became clear to residents, however, that
unpaved, houses perch precariously over waste- some of the network was not being constructed
filled gullies, one fifth of residents are iUiterate, correctly. Not feeling they could question the
and one quarter eam less than $50 a month. Yet project, however, most residents just let the
relative to its inception, when the site was a hilly, crews come in and build the system. As a result,
muddy area of brush and trees far from the city's 61 percent of residents never made household
center, Canjica today is considered a real neigh- connections (Rondon 1990). Some stretches had
borhood. All residents have water and electricity, uphill slopes, household inspection boxes were
and many houses boast garages with cars, neat put in above the level of household sanitary
fences, and tidy yards. equipment, and inspection boxes were so narrow

Each of these improvements emnerged from and deep no one could access the line to dear
the hard-fought struggles of residents and blockages.
communuity leaders. Water service came after After the project was completed, the neigh-
four years of active mobilization, a clinic took borhood association, backed by the health NGO
three years, and getting adequate storm drain and the municipal Public Health agency, began
infrastructure is a continuing battle, now in its to petition the agency to inspect and correct all
seventh year. As a result, Canjica has a well- construction errors. Whereas the main discussion
organized neighborhood association and an point initially had been whether or not residents
active health NGO. Both already existed in 1986, wanted sewers (which naturally they did), by
when the city first proposed putting in this time the residents were demanding a de-
condominial sewers. tailed explanation of the system, and were

The municipal sanitary engineers had never questioning certain aspects of it, such as the pipe
built conventional sewers, much less condo- diameter and resident responsibility for mainte-
minial sewers, and had never worked in poor nance. ITeir underlying doubts, combined with
neighborhoods. Implementation staff quickly the fact that the network was not working in
realized they were il-equipped to carry out the many places, heightened residents' distrust of
neighborhood mobilization, but they plodded on city engineers, and of the system itself.
with some help from the city social services The city implementation staff, for its part,
agency. A few communuity-wide meetings were was frustrated with the neighborhood associa-
held (roughly a quarter of the residents showed), tion, which it felt was iilaming residents and
and staff met with the neighborhood association setting them against the system which staff had
ieaders. After this cursory introduction, imple- worked hard to develop. This mutual antago-
mentation crews descended on the neighborhood nism erupted during the final meeting called by
to design and begin construction of the system. the neighborhood association. A municipal staff
If residents refused to ̂ ooperate with construc- member told residents they should not be living
tion crews, block meetings were held to explain next to the gully in the first place, and that was
the system, and try to convince residents to the cause of their technical problems, rather than
"come on board." There was no discussion of shoddy construction (which agency staff had
connection fees or tariffs (and none have since already ackmowledged). In the ensuing uproar
been charged), and there was only minimal from residents, who demanded an apology, the
discussion of feeder line maintenance. municipal representative walked out, breaking

Residents initially welcomed the project off all discussion.

neighborhood where there was little community block-by-block meetings to repeat information
mobilization, limited negottations with resi- as many times as necessary for residents to
dents, and no gradual pilot start-up illustrated understand the system. They also learned from
the importance of all three. Canjica that even seemigly exhaustive expla-

Fortunately, both cdty staff and residents nations of technical aspects of the system are no
learned from this experience. The engineers, substitute for first-hand observation of the real
who were still engaged in putting in thing. Residents had not fully understood what
condoniinial systems in other neighborhoods, the engineers and social service staff were pro-
realized the importance of holding systematic posing until construction began. In subsequent
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Figure 8: Program leaming curves
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projects the system was presented to all resi- they know that most agenaes do not fully
*dents, but actual construction proceeded slowly undexstand local problems. T.he assoaation now
- a few pilot blockss at a fine until other resi- acts much more like a partnter with agencies -
*dents could see what the system entailed. seftting agendas, defining interventions, and

The neighborhood association learned that imlmnigprojects.
they must be more dosely mnvolvend wiLth project The Canjica case points to two key lessons of
supexvison, and ensure that residents under- commnunity participation. First, the assimilation
stand the process. The association formed a of technical information happens predomi-
conmmittee to survey network problems and nantly at the eppeiential level. Second, without
accompany agency supervsory staff when they an effective forumn for debate, questions, and
came back to inwspect the system. This way, they negotiation, it is impossible for residents to
learned quite a bit about the sewerage and were express their needs to the agenc:y implementa-
able to point out problems that the supervisors tion staff. Just because the system is low-cost
would have missed. They did not view this as and technically adapted to the physical charac-
collaboration, but the effect was the same. teristics of the project site does not rnean resi-

Agency staff got information oierwise dents will like it, even if they very ntuch want a
unavailable without the association's help in solution to their sanitation problems and have
gaining access to residents'backyards. Al- beert mobilizing for some time.
though tlus collaboration happened under tense
conchtions, the association. and the health NGO Gradual Aceleration of Project Pace
recognizedits value, and how it could improve
future projects. Nearly all condominia projects studied started

Since that time, the association and the slowly and then sped up to accommuoda te
health NGO have been much more active in funding cycles or pohlatcal cycles. Accelerated
pushing for collaborativre efforts with agencies,, project pace can negatively impact the amount
particularly in the health area. Ihey no longer of tirme staff dedicate to mobilizing residents,
let agencies come in and "do projects," because and can lead to shoddy construction, but it can
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also provide important incentives to finish the Accountability Medzanismsfor Construction
job. Going too fast at the beginning, however, Quality and Project Design
interferes with the gradual start-up period that
both residents and project staff need to assimi- One of the common obstacles to successful
late new information and tailor the project to infrastructure projects everywhere is the diffi-
each new area. culty in ensuring quality construction. This is

In most cases where projects were pushed accentuated when large construction firms are
too fast, the pace resulted in low-quality mobi- hired to build condominial sewerage. Large
lization and technical work. This is true for all contractors resist doing condominial projects
of the poorly performing cases: CuiabaL, because the overall budget is low. When large
RecifeL, JoinvilleL, and the 1992 phase in contractors win projectbids they typically
Petrolina (which on its own, would merit an"L subcontract to smaller local contractors, who
rating). In Joinville, political motivation to with smaller budgets available for salaries and
complete the project before the mayoral elec- materials, are forced to hire unqualified labor at
tions pushed the project team to construct the low rates, and use low-quality materials. Fur-
project, rather than doing the more time-con- ther, most large contractors lack experence in
suming activity of holding block meetings, condominial systems, especially in dealing
waiting for resident cansensus, or explaining intensively with residents. Fmally, larger con-
network function in detail. In Cuiaba, also, struction firms prefer to execute sidewalk
construction was sped up in the last two of networks, which do not require contact with
eight neighborhoods served in order to finish residents. When they do have to deal with
before mayoral elections. Portions of the trunk residents, the tendency is to discount any
infrastructure were never completed and in- complaints as unreasonable, unfounded, or
spection boxes were incorrectly built and inap- iTelevant.
propriately placed. As a result, the state water The most common cause of poor technical
company refused to take over maintenance performance m condominial systems is low-
responsibility from the municipal implementa- quality construction. Examples of improperly
tion agency for these two neighborhoods. In the constucted systems exist in every city. In
end, neither the municipality nor the state have NatalG, a major trunk collector was built with
accepted responsibility for the network, leaving negative slope, affecting 50 percent of all con-
residents unserved. nections in the project area of Rocas (CAERN

Ironically, electoral pressures on project 1988). In the RecifeL neighborhood of Sky Lab,
pace can be positive at times. Projects often bog poorly joined ceramic pipes began to clog with
down, and even stop, well before they are sand and dirt shortly after construction. Resi-
completed. Politically motivated mayors and dents now spend a great deal of time manually
governors can off-set this tendency, as in retrieving the resultant mixture of sewage
Petrolina, where the early stage, executed under sludge and sand from their dogged lines. In
severe finandial limitations, was accelerated to Cuiabh'sL Canjica neighborhood, the construc-
condude before -he 1985 municipal elections. tion firm put collection boxes at a higher eleva-
The quality of work and residents' opinions of tion than some residents' homes. Wastes would
the network there are both high, however, have to flow uphill to reach collector lines.
because there had been ample time for residents Performance data from Petrolina comparing
to be fully involved in project implementation. conventional and condominial systems shows
Project teams had already spent two years that when construction, construction supervi-
developing their expertise, and residents were sion, and operation and maintenance are per-
already mobilized before the push came to formed well, condominial systems perform on
speed up. par with conventional systems, though back-

The key difference that elevates Petrolina yard lines perform less well than frnt yard and
and Brasilia, where 12,000 effective connections sidewalk lines (see table 4).
were made between 1990 and 1992, above Quality constuction requires both compe-
others is that in both places project staff had tent contractors and mechans to ensure they
sufficient time to learn how to facilitate commu- peform well. In the better-performing
nity participation and fully train their growing condominial projects, local contractors leamed
staff before the rush to complete the projects10 to execute the systems well and were able to
(see figure 8). In general, a four-to-six month develop skills for working with residents. How
mobilization process must precede construction did this happen, given the forces working
in each new neighborhood. against this outcome? The best cases involved
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Table 4. Performance indicators from Petrolina

Conventional Sidewalk Front Yard Backyard

Free and Flowing 100% 97% 98% 97%

Collection Box in Good Condition ' 61% 85% 89% 80%

Sanitary Wastes
Connected 99% 96% 95% 98%

No Pror Blockages 77%O 62% 68% 44%

One Blockage or
Less per Year 90% 79% 89% 72%

Source: Franca Engenhana 1994. (See Watson, fo,thcoming, for complete sunrey data.)
- Manholes and coHection boxes were buried orpaved over in 33 percent of comentonal and 6 percent of sidewalk systems

medium-sized local firms under contract with This is another reason why multi-disciplinary
the municipality or the state water company. implementation teams are important - if they
Unlike large out-of-state contractors, who can are going to be present for all stages of imple-
leave if they get a bad reputation, local contrac- mentation, they must have the skills to perform
tors are more susceptible to performance pres- the various tasks involved.
sures from both agency staff and community Both of these factors - using local contrac-
members. Local contractors tend to use more tors, and continuity of agency implementation
skilled and semi-skilled labor from the project staff - contribute to better quality construction.
area in order to cut down on transportation and Both provide better conditions for channeling
food costs. These employee-residents are more community concerns, which are ultimately what
sensitive to their neighbors' needs, maling it drive accountability mechanisms. The central
easier for resident complaints to be heard. question is how to achieve responsive and

In CuiabaL, for example, one of the local accountable implementing agencies and con-
contractors began to hold block-level meetings tractors. Neighborhood associations, activated
with residents, even though the implementing by the condominial system's process of neigh-
agency staff had not, when residents com- borhood mobilization, play a key role in this by
plained they had not been informed of the participating in mobilization, monitoring con-
project. They discovered, without any require- struction, and holding agencies accountable for
ment from the municipality, that holding block the infrastructure they have built. Neighbor-
meetings made their work easier. In PetrolinaG, hood associations increase agency accountabil-
local agency engineers have been able to culti- ity by ostering a forn of "constructive competi-
vate and train local contractors, who had ini- tion" among agencies (see box 3).
tially resisted doing condominial systems. They Neighborhood associations' supervisory and
know that if they perform well, they will be regulatory roles extend to establishing workable
hired for subsequent jobs. financing and operating arrangements and

The better-performing projects also involved offsetting staff biases for specific service level
agency implementation staff who were present options. Although their active involvement may
during all stages of implementation: planning, slow down project implementation, the out-
mobilization, and construction. The continuity come is better and more sustainable. In addi-
in agency staff created a core team that was tion, associations often negotiate for solutions
visible, known, and accountable to residents- that redefine project rules and parameters to
Agreements reached during community mobili- make them more appropriate for the actual
zation were not "lost" when a new team came needs of the residents. In Recife-L, neighborhood
to supervise construction. Some agencies have associations raised concerns about financing
tried to streamline the implementation process and cost recovery arrangements with the imple-
by assigning different teams to different tasks: mentation staff. They wanted the system to be
soci 1 workers for the mobilization stage, design affordable for all residents, rather than just
enneers for designing network layout, and those who could produce an up-front contribu-
construction supervisors for the actual construc- tion of cash or materials. They tried to organize
tion. But residents' needs and concerns are not bingo games and other revenue-generating
so easily broken into discrete, isolated phases. activities, but were unable to come up with
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Box 3: Private constructive compedtton

In the Cuiabh neighborhood of Carjica, the lack with poor residents, the public health staff were
of mobilization efforts and an initially passive also better equipped than the muniapal and state
neighborhood association allowed shoddy enginrs to understand resident complaints and
construction to go unchecked. The neighborhood recognize legitimate concerns. Public health staff
association only became active after project mediated between residents and implementation
completion, when construction problems became staff, working to reestablish a dialogue between
apparent. Association members linked up with the residents and engneers. After months of
city-wide health activists who helped them letters, petitions, and demonstrations, the asso-
formulate their demands and supported their ciation finally convinced the State Water Com-
efforts. At the same time, the association con- pany (which had taken over the system from the
tacted the municipal public health board, which municipality) to retum to the neighborhood and
was sympathetic to the neighborhood's prob- repair the network.
lems. Because of their more direct experience

sufficient funds. After some months of project users get unsatisfactory water service, state
delay, the implementation staff responded to politicians and water company administrators
association concens by proposing a mutually feel it is inapproprate to charge for sewerage.
beneficial arrangement where residents receive The most successful solution is that of
construction materials in return for collecting Natal', where the tariff structure was calulated
and sorting recyclable trash in their neighbor- in 1982 to amortize implementation costs over
hood. the useful life of the prect 40 years for the

This was an innovative adaptation of an main trunk lines and 20 for the block collector
existing municipal program that exchanges lines (Sinnatamby 1992). Today, new customers
recydable garbage (glass, metaL and cardboard) are charged a connecdion fee that can be spread
for basic food staples (telephone interviews: over a 12-month period in equal installments
Silvia Arrais, Recife 1993 andCrescencia Maurer, corrected for inflation.
North Carolina 1994). The municipality gains by One financing method, tried in PetrolinaG
"contracting" to the neighborhood association and RecifeL, is to ask customers to make an up-
for services it would otherwise have to pay for front contribution covering the cost of the feeder
out of its budget, and the community gains by network The cost of public stet lines are not
having a non-cash form of contributing to their recovered. This approach significantly delayed
new system. project implementation in both cities, though

the municipalities had no ote option because
FINANCIAL INVESTMENTS of limited resources. In Petrolina, residents

organized themselves to raise funds for their
One of the critical issues that is yet to be re- feeder lines and household connections. Com-
solved for all sewerage systems in Brazil, in- munity representatives collected funds, which
cluding condominil systems, is that of financ- were deposited in an hiflation-adjusted bank
ing and cost recovery. In all condominial cases account until enough money had been raised.
studied, cost recovery was not pursued due to The delays discouraged people, however, who
political expediencies, which is also true for asked for their contnbutions to be retumed for
conventional water and sanitation projects. emergency needs. Other residents lost faith that
Politicians find it difficult to charge for services the sewers would be built and thought their
that benefit mostly poor people, especially money was being used by the representative or
when better-off customers have historically municipality to build sewers elsewhere.
been subsidized. In Recife, the Mangueira neighborhood

When networks have operation and mainte- assoc-iations angent with the municipal-
nance problems, are incomplete, or are con- ity for collecting and sorting trash (described
structed at the same time as other new fee-for- earlier) has more promise, and has been used
service infrastructure, charging for sewers successfully in otier lknds of urban services
becomes difficult politically (see table 5). In project throughout Brazil. It builds the collabo-
JoinvilleL, for example, though the system rative sIdils the municpalities and associations
functions welL water service has been intermit- can draw on in future interactions.
tent for the past eight years. Because water and In generaL unless funds are collected up-
sewer charges come on the same bill, and the front, political pressures have consistently
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Table 5: Tarifs and connection fees actually charged In study cMles

Tadfff(1) ConrechWn Fee
C7y Conventional Backyard Frontyand Sidewalk Backyard Frontyard Sidewalk

PetralinaP 100 40 40 80 $2.92 $5.00 $5.00
Natalc 80 40 40 40 $19.71 $19.71 $19.71
Brasilia 100 60 60 80 none none none
Itapissumfa nla none none none none none none
Joinville'- 100 none none none none none none
Recife (2)1 100 40 40 80 none none none
CuiabcM 100 none none none none none none

(1) - Percentages refer to the porion of the waterbit that is chaiged for sewerservice.
(2) - In Redfe, residents are only chaijed forsewersernce when the state water corpany, COMPESA, provides
maintenance service, or in roughly 20 percent of aI candominial connections.

interfered with capital cost recovery efforts, will turn the network over to the state water
jeopardizing the sustainability of service expan- company to operate once completed.
sion to new areas and the financial viability of Municipalities frequently perform operation
operation and maintenance services. There are and mintenance taisks on condominial systm
few, if any, systematic studies of actual opera- without receiving any portion of the triffs
tion and maintenance costs for the condominial collected for that purpose. The city of PetrolinaG
system which would guide utilities in setting maintains feeder lines, and the state water
tariffs and financing meani at sustainable company, COMPESA, maintains the trnk lines.
levels. Tariffs for condominal sewerage, in three Tariffs are paid to COMPESA. For more than
states where they are charged, were set at ten years there were no formal agreements
aritrary levels based on what politicians and either for compensating the city for investment
agency administrators deemed fair and defen- costs of the network that was donated to
sible (Franca, 1993, Melo 1993, Eruson 1993). COMPESA, or for revenue transfers to cover the
Subsidies for investment costs are often deemed costs of feeder line maintenance. In 1994, the
justifiable for public health, productivity, and city threatened to municipalize all water and
urban development. They are for these reasons, sewerage services, if COMPESA did not transfer
the norm throughout the developing world. 75 percent of sewerage revenues to the cty.

The division of labor between the munici- Petrolina is now using these funds to make
pality and the state water companies further counterpart payments on financing for new
complicates cost recovery for both initial and condominal system nstruction
recurrent costs. In many cases the municipalities Because municipalities are politically closer
have built systems and turned them over to the to their populations, they are more likely to be
state for operation. Municipalities have been accountable to residents than large state agen-
reimbursed occasionally when outside funding cies. At the same time, municipalities find it
was available. In general, however, the state harder to secure transfer funds to bail out
water companies have received condominial unsustainable recurrent cost structures as state
systems without compensating the mu pts. water companies have been able to do. Because

In theory construction, and the financial of their interal fiscal constraints, municipalities
burden, should fall to the state water compa- are more likely than state water companies to
nies. Yet municipal govenments are often provide and charge for services in a way that is
unwilling to wait for the state water companies consistent with their resource base. In theory,
to respond to citizen demands for new senrices, these fiscal constraints can counteract the
and have initiated service extension themselves. politically motivated lax cost recovery perfor-
State water companies theoretically hold the mance of state water companies.
concession for service in most Brazilian munici- Thare is currently a movement among
palities, and in all but one of the cases examined entrepreneurial mayors throughout Brazil to
here, but new services, partcularly those for regain control over water and sewer operations
previously excluded low-income neighbor- from state water companies. In at least three of
hoods, have resulted from muaicipal inutiatives the seven study cities, Natal, Petrolina, and
in the face of inaction by state water companies. Cuiaba, mayors have discussed this intent.
Typically, the municipality will acquire funding Given municipalities' activist role in new ser-
to construct new water or sewer networks from vic production, this could be a healthy devel-
sources outside traditional sector financing, and opment.



PART IV
OPERATION AND MAINTENANCE

The condominial system devolves maintenance nance works well (PetrolinaG and NatalG show
responsibilities for feeder lines from agencies to that increased resident responsibility requires
residents. Agencies continue to maintain trunk increased interactian with agencies, not less.
lines and treatment facilities. Yet this arrange- The division of labor is important, though
ment has not worked well even in the best not in the sense of completely devolving re-
cases. Residents lack the skills and knowledge sponsibilities to beneficiaries. By retreating from
to perform complex maintenance tasks and feeder portions of the network, the agencies
often fail to cooperate, making blockage re- studied created a void of service provision.
moval impossible. Agencies often perform their While residents were not initially organized to
maintenance on trunk lines inadequately and fill this void, in many cases the obvious need
do not provide sufficient training or tedhnical pushed neighborhood associations to develop a
assistance to residents. While many residents more interactive relationship with agencies. As
maintain their feeder lines without external with the implementation process, maintenance
assistance, others can not. Simple blockages can arrangment of the condominial system acti-
be resolved by most residents, but construction vated previously dormant neighborhood asso-
flaws, damaged networks, and problems in the ciations. This generated a dynamic of customer
runk line are beyond residents' capacity. complaint and agency responses that ulti-

Agencies must be flexible enough to assist these mately improved agency performance. Cus-
residents - either through direct service provi- tomer complaints also generated lateral pres-
sion, repairs of inoperable network links, or sure within and among public agencies -
technical assistance. In some neighborhoods constructive competition - that was instrumen-
studied, residents developed informal mutual tal in producing good performance.
assistance practices or collected funds to hire a This chapter describes (1) the difficulties of
plumber or mnason to remnedy blockage prob- customer operation and maintenance, (2) indi-
lems. Still, even in these exceptional cases of vidual solutions, (3) third-party solutions and
resident collaboration, customers need service the role of neighborhood associations, (4)
agendies to fulfill their part of the agreement. obstades to good public agency performance,

Good operation and maintenance was and (5) mechanis for generating good agency
achieved when customers and service agencies performance.
increased their interaction. Service provider
accountability was achieved when organized DmcuLTIus OF CUSTOMER
customers learned to engage effectively with OPEUAnON AND MAITENANCE
service providers and play a regulatory role.
The theory, the division of labor between As the condominia systm was conceived,
residents and agencies, builds on the compara- neighbors in each block are responsible for any
tive advantage of both and takes management blockages occurrmng on their property, induding
to the lowest appropriate level. In practice, the their household connections and the
separation of tasks leaves a large grey area cohdominial lines. In some cities, each block is
between resident's iability to fully assume provided with lengths of ngid wire to help
their new role, and agencies' continued poor dislodge solids stuck in the lines. Sidewalk
performance of operation and maintenance customers, like conventional customers, are
tasks. The cases where operation and mainte- only responsible for their household connec-
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tions to the public street or sidewalk line. In NatalG, a city where this issue was given
In order to locate blockages, neighbors must considerable attention during project implemen-

open a series of inspection boxes. Once the tation, block representatives were given the
problem is discovered, dearing is done by long length of wire for blockage removal. Only
prying loose the blockage and fetching it out as four percent of residents, however, knew who
it passes by. In addition to being dirty and the representative was ten years later (Formiga
unpleasant, this procedure becomes difficult 1993). Sometimes the person had moved or had
when neighbors build walls around their yards, never performed any function, so residents
and can be a source of conflict if neighbors do simply forgot about the intended role. Instead,
not allow others onto their lots. This is no minor individual residents turned to the state water
nuisance: neighbor disputes often cause resi- company, in this case CAERN, to perform
dents to relocate to other houses or move out of blockage removal - a problem too widespread
the neighborhood altogether. Though not for them to resolve efficiently.
widespread, this extreme scenario points to a The anecdotal and survey evidence of
more generalized problem of neighbor coopera- collective maintenance breakdown is consistent
tion. across all cities examined. While having each

Blockage removal is difficult, too, because block organize itself as the basic unit of condo-
the source of the backup is often in the trunk minial anagementis, in theory, a good idea,
line. Trunk line slow-downs will increase feeder blocks are not necessarily a natural form of
blockages because slower flowing effluent association or cooperation in urban neighbor-
allows solids to settle and accumulate. Further, hoods in Brazil. Rather, residents tend to resolve
it often is not dear which are trunk lines and their problems individually when they can -
which are condominial feeder lines, particularly either by doing it themselves, calling on a pivate
where housing density is high, house layout is plumber or the service agency, or reverting to
irregular, an he distinction between public on-site and ad-hoc solutions. When they cannot,
streets and p...vate pathways is not obvious. In they turn to their neighborhood association.
sum, residents' maintenance tasks are difficult
and conflict-ridden. Uneven Inpact of

Maintenance Problems
Neighborhoods in Transition

The brunt of maintenance problems tends to fall
The condominial system has been installed in on a few households that are in a low-lying part
high denity, relatively low-income neighbor- of the block, where there is some construction
hoods that are in the proces of becoming error increasing blockage incidence. Low-lying
consolidated, working-class neighborhoods. residents often obstruct the network in some
Introducing urban services contributes to this way: building on top of it, plugging it, or bend-
process, because housing values increase. ing their lines, thereby reducing flow. The rest
Poorer residents can sell their houses at higher of the block usually functions relatively vell,
prices, and better-off residents are stim'ilated to while effluent backs in up low-lying areas and
make improvements they often felt were nsky flows out of the collection boxes, toilets, and
when land tenure was precarious and the lack kitchen sinks in the affected households.
of services made permanent housing invest-
ments less attractive. As a cosequence, these INDIVIDUAL SOLUTIONS
neighborhoods have high resident tumover and
high rates of house expansion and construction. Most households prefer to resolve their prob-
Both of these phenomenon contribute to mainte- lems on their own, if they can. When house-
nance problems in the condominial system. holds are too poor to afford a plumber, the
New residents are not always aware c f the residents do their own maintenance. In the
network's existence, or are not advised properly majority of households visited, the women are
about operation and maintenance. more familiar with the maintenance history of

their systems and perform maintenance tasks. In
Problematic CoUectiue Maintenance many households young sons remove blockages

because they are small and can fit into the
Each block is supposed to select a condominial narrow collection boxes to manually retrieve
manager to help resolve blockage problems. In blocked debris.
very few blocks visited, however, could resi- A household survey in Petrolina revealed
dents identify that person five or ten years later. that backyard and front yard customers perform



Currents 37

blockage removals themselves most of the time, Table 6: Portion of residents performning own
but still rely on public agency support for some blockage removal, Petrolina, Brazil
of their needs. Interestingly, sidewalk customers Type_of
do less of their own blockage removal than Type of
conventional sewerage custonmers (see table 6). Sewerage System Percent of Residents
This could reflect a higher blockage rate among Conventional 59
sidewalk customers relative to conventional Sidewalk 25
customers, or higher incomes among conven- Front yard 63
tional customers, who can afford to pay a Back yard 85
plumber to remove blockages. It may also reflect Source: Franca Engenhada 1994. Based on a stratified
different expectations among conventional and fandoDn sample of 425 households selecfed from a
sidewalk customers about the extent of their universe of 12,729 households, or 3.3 perent.
responsibilities.

Maintenance performed by customers works constructed condominial system there began
well when the trunk line functions properly and badking up just months after construction
blockage problems are relatively simple - a (Alcantara 1993).
stuck plastic bag or rag - and are on the affected
household's lot. Significantly, very few resi- TmD-PARTY MAINTENANcE
dents, however, report sharing blockage infor-
mation with neighbors (that a blockage oc- Third-party maintenance is provided by some-
curred, and what they found) to reduce repeat one other than the service agency or resident.
problems, much less working with neighbors to The originators of the system envisioned indi-
remove the blockage. vidual and collective block-level maintenance

Sewerage technology is not as easily under- arrangements, believing all condominial feeder
stood as other urban infrastructure such as problems could be resolved this way. They did
water networks and electrical lines. In squatter not foresee the difficulties of resolving more
settlements where public services are not pro- complex problems, particularly those resulting
vided, residents routinely make illegal, make- from construction flaws and trunk line block-
shift connections to these services. They erect ages.
wooden poles and strng electrical wires to run Unable to resolve these more difficult
domestic appliances, and they steal water from problems, or unwilling to perform their own
nearby water lines through long stretches of routine maintenance, residents call on third
plastic pipes that crss-cross foot paths. Resi- parties to assist them. In better-off neighbor-
dents manage to install, operate, repair, and up- hoods it is common for residents to hire a local
grade their own water ana electricity with little plumber. When residents are poorer, they can
collective action and no outside technical assis- sometimes find a generous and mechanically-
tance. inclined neighbor to help them out. These

Yet sewerage systems prove to be difficult approaches are effective unless the problem has
for residents to manage. When condoominial some underlying construction cause that cannot
systems begin to break down, many residents be resolved by simply dearing the line.
revert to individual solutions like pit latrines Neighborhood associations are also in-
and open drainage ditches in front of their volved in third-party maintenance, sometimes
houses. While no data is available on the preva- as service providers, very occasionally as orga-
lence of this response, it appears to be limited to nizers of collective action, and most signifi-
those areas hardest hit by chronic sewer back- cantly as advocates pressing public agencies to
ups, or to residents who have significant con- provide condomirial feeder maintenance and
flicts with neighbors over maintenance issues. repair services.
In JoinvilleL, for example, one particularly testy
resident refused to allow anyone on to her Neighborhood Associations
property to look for blockages, and finally
rediected her effluent to a street storm drain Neighborhood associations work to resolve
when the block line stopped working. A study neigborhood problems. They are representa-
of the Ilha de Santana area of Olinda, tive bodies that are typically elected on an
Pemambuco, a squatter settlement located annual or bi-nnual basis, serving at the plea-
outside the historic city near Recife, documents sure of residents. In return, they are expected to
how nearly all residents rapidly reverted to produce tangible benefits by mobilizing re-
individual sanitation solutions when the poorly sources - public agencies, NGOs, or the resi-
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Box 4: Neighborhood association as advocate and regulating agency: Petrollna

One block in the neighborhood of Jardiln Mara- The association knew they had to pit the
vilha in Petrolinac, had chronic blockages for agencies against each other if they were going to
over five years because of a construction flaw in get results. 'We were so tired [of the run-around]
the condominial line. Residents were never able that we played hard bail with them" (association
to resolve the problem on their own and did not leader, 1993). The association and the neighbors'
work together. Users on one side of the block comnmission threatened not to pay their water
hardly realized there was a problem, because bils if no resolution came in one month. Their
their sewer lines always functioned well. Effluent demands were: (1) replace the damaged network,
continued to flow, however, spilling out over one (2) no new connection fee, since they had already
unfortunate neighbor's lot and down the street paid once, and (3) tariffs remain at subsidized
on the other side of the block. The residents were rate though the new network was to be upgraded
not particularly poor, nor were they strangers. from backyard to sidewalk lines.
Yet, because the blockage had affected just a few Once organized, and making demands
residents, it was never seen as a shared problem collectively, residents were finally able to get
to be resolved collectively. The affected residents their demands met. The neighborhood
suffered high personal costs rather than mobiliz- association's involvement was crucial. The
ing their neighbors to help them. association was also able to facilitate interaction

Residents had gone individually to the state between agencies and residents by organizing
water company, COMPESA, and to the munici- resident complaints into coherent demands
pal public works agencv, but no solution was agencies could meet. The newly elected munici-
offered. Finally, after years of putting up with the pal administration responded, replacing the
problem, they went to their neighborhood entire block network. This gamered much praise
association. The association got a comnussion of for the new mayor, and gave a boost to the
neighbors and association representatives dormant neighborhood association, which is now
together and wrote up formal demands. They beginning to act as a dhannel between residents
presented them to the state water company, the and municipal and state agencies for other
municipal department of public works, and the problems with the network.
mayor simultaneously.

dents themselves - into action. Often associa- assumption given the associations' active role in
tions have political patronage ties to city coun- demanding new services and in project imple-
dlinen or mayors, who press agencies to act. In mentation. But this goes against the associa-
return, the association must deliver political tions' roles within the matrix of community life:
support. The client-patron relationship can exist "It's our role to make demands, but when it
not only between the assoaation leadership anca comes time to actually do things, that's not our
elected officials, but between residents and job. That's the public agencies' and the people's
leadership as well. Other associations are more part," (see box 4, neighborhood association
autonomous, and accountable to residents. They leader, Petrolina 1993).
rely on mobilizing residents and outside sup- Nevertheless, in many neighborhoods
port from religious and advocacy groups to residents look to the neighborhood association
achieve their aims. to resolve routine blockage problems. Associa-

tion representatives perform blockage removal,
Neighborhood Associations as not wanting to lose their prominent positions
Service Providers within the community. While this maintenance

arrangement seems to work fairly well in some
Neighborhood associations have often found poor neighborhoods, it also serves to reinforce a
themselves in a difficult position with the form of community organization that is less
condominial system because residents demand than democratc or representative. The tend is
not only representation and advocacy, but also instructive, however, because it indicates that
immediate physical resolution of their sewer residents want to turn over their on-site mante-
problems, ie. blockage removal. In part, this nance responsibilties, and that there is a "mar-
comes about because implementation staff tell ket' for this service - in this case the privileges
residents to go to their association if problems of political patronage. In one CuiabSL neighbor-
arise. Many residents interpret this as a sugges- hood, the neighborhood association collected
tion that the association has become the mainte- money from residents to hire plumbers to dear
nance service provider, not an unreasonable their lines.
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Neighborhood Associations as feeder line breakdowns are sufficiently wide-
Organizers of Collective Action spread, however, to indicate that leaving this up

to the communities has left a large area of
In some cases neighborhood associations orga- unspecified responsibility, resulting in poor
nized maintenance activities themselves, mobi- system performance.
lizing resident efforts. In Recife'sL Sky Lab To date there have been no coordinated
neighborhood, for example, the neighborhood studies to evaluate different forms of third-
association has organized community-wide line party feeder network as well as trunk line
clearing campaigns. The association, using maintenance. Two local NGOs, however, are
bingo receipts, prepared beans and rice, bought . currently designing a study to do just this, in
a lot of cachaca (grain alcohol), and called the conjunction with the Recife municipal govern-
community together. The food attracted the ment and the university. Clearly third-party
people, and once the men had -onsumed enough maintenance of some sort is already going on,
cachaca, they began to cdear tne sand out of their and it is the choice of most residents when they
main collector lines by hand, a task no one was can afford it. The next section examines the role
willing to do without somehow numbing them- of public agences in both trunk and feeder line
selves to the stench and distaste of direct contact operation and maintenance.
with fecal wastes. Because the association has
since run out of funds, the lines continue to fill THE ROLE OF AGENciEs
with sand through poorly connected ceramic
pipes, and the system has again stopped work- In order for the condominial system to work as
ing. This was the only example of common intended, service agencies must do three things:
blockage removal encountered in the seven (1) perform operation and maintenance on
aties, and more than 20 neighborhoods visited. trunk infrastructure, keeping it in optimal

working order; (2) resolve chronic problems in
Neighborhood Associations as both tmnk and condominial feeder lines result-
Advocates and Regulators ing from design or construction flaws; and (3)

perform on-going education of condominial
By far, public agencies are the most common customers about proper usage, simple mainte-
third-party maintenance providers. When users nance procedures, and how to make alterations
are unable to resolve complex technical prob- to household connections. While all cases have
lems, neighborhood associations can sometimes at least some pericdic blockage removal services
mobilize enough pressure to bring in municipal for trunk lines (and often feeder lines as well),
or state water company staff to perform repairs. only two cities, NataIG and ItapissumaA, provide
NeiLghborhood associations identify and articu- continuing education and teuhnical orientation
late problems that are not being addressed by to residents, and only two cities, Natal and
public agencies and force these agencies re- PetrolinaG have developed systematic programs
spond. In this sense, they play a regulatory role, for network maintenance, repair, and modifica-
ensuring ongoing service accountability. tion. In Recife and Cuiaba, the service agencies

Neighborhood associations are successful were slow to assume trunk line maintenance
when they are able to express common prob responsibilities, and performed them poorly
lems (chronic household blockages) as collective when they did.
demands. But they are only able to do this when The mixed, but generally disappointing
they (1) are accountable to residents, (2) are record of service agency operation and mainte-
feisty enough to take on public agencies, and (3) nance - mostly on the part of state water com-
have the sophisfication to translate externalities panies - reflects their poor performance with
into coLlective demands. conventional sewerage operation and mainte-

nance, and their historic neglect of low-income
Third-Party Maintenance Condusion urban residents. It should not be confused with

the nature of condominial sewerage, though
Third-party maintenance works relatively well, many observers of condominial sewerage see
whether collectively organized or procured by agencies' poor performance and the havoc
an individuaL depending on the income of the caused and condluded that condominial sewer-
residents, and the activities of the neighborhood age is a bad idea. The record from Petrolina,
association. Public agency third-party mainte- Natal, Itapissuma, and to a lesser degree Brasilia
nance also works well, though it violates the and Joinville, does not support this condusion
original condominial model. The instances of (see table 7 for comparative operational indica-
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Table 7: Maintenance arrangements in study cities

Implementing
Private Ciy agency and division Operatfng agency Comments

Petrolina0 Municipality- Municipality/SWC- SWC maintains trunk network, municipality
Public Works Operations operates within lots, at resident request.

Natal SWC- SWC- Inital five-year period of poor maintenance
Construction Operations or repair of trunk network, despite major

c3nstruction faws. SWC now operates trunk
end feeder lines, effects routine repairs of
d1amaged network, & has ongoing educa-
tional program.

BrasiliaA SWO- SWC- SWC operates trunk network. System is
Construction Operations quite new, and information regarding feeder

network too preliminary to evaluate.

ltapissumaA Municipality- Municipality- Municipality operates trunk and feeder net-
Public Works Public Works work, perlomms routine surveys of function

ing and provides continuous education and
technical assistance to residents.

RecfeL Various Municipal SWC- SWC has not accepted 80 percent of
Agencies/SWC- Operations condominial systems in the city. When the
Construction, special effluent discharges to a communal septic
projects teaffstate tank, or other local treatment, the SWC
agencies does not operate. The SWC does operate

some trunk network in the other cases.
sporadically.

JoinvilleL Municipality- SWC- SWC operates trunk, and, sporadically,
Social Services Operations feeder network.

CuiabaL Municipality- SWC- The SWC accepted seven of the nine
Public Works Operations neighborhood systems, but did not operate

them lbr the first three years after construc
tion. Currently performs sporadic operation
of trunk infrastructure, though much of the
network has been damaged beyond repair
through neglect

SC- state water company

tors for conventional and condonumial systems ladder within the agency. With condon,iniai
in Petrolina). It is important to understand why systems this presents particularly serious
many state water companies find it difficult to problems because customers are expected to
provide adequate operation and maintenance perform services which the lack of trunk line
services for condominial systems, and what maintenance and repair makes difficult if not
factors have contributed to good operation and impossible. As the trunk network begins to fail
maintenance in the five better-performing cases and condominial customers are unable to
reviewed. resolve recurrent feeder line blockage problems

Operations divisions are usually well- on their own, operations staff tend to tall back
equipped for performing isolated blockage into stop-gap service routines of clearing
removals, but they rarE'v have funds to make blocked feeder lines, while leaving trunk line
significant repairs, even though the majority of blockages and construction flaws unresolved.
chroic feeder blockage problems are caused by This response is driven by agency administra-
underlying construction flaws and damage in tors and politicians reacting in a piecemeal
trunk lines, which must be repaired or replaced. fashion to individual appeals from disgruntled
Conventional maintenance divisions within condominial customers. Yet the root cause of
state water companies typically receive little the problem persists, reappearing in the form of
support within the agency, and are widely chronic blockages. Meanwhile, agency staff
perceived as the lowest rung on the professional begrudge residents who request their help with
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blockage problems. bilities, resulting in sgfnt operational prob
Inter-agency disagreements about who is lems for customers. In Natal, the ations

responsible for the network have been the most division eventually did take on tnk, and even
significant barrier to good operation and main- feeder, maintenance contnrbuting to the significant
tenance, leading to long delays in assuming success of the systemL How this came about will
maintenance responsibility. Most projects were be described in the next chapter, in the discussion
built by one agency (such as a municipal public peraining to adoption and dimination.
works department) or a division within an In Redfe, in the few places where the state
agency (such as a construction division within water company, COMPESA, has constructed some
the state water company), and tumed over to condominial sewers over the past two years, its
the state water company operations division for operations division is providing maintenance,
maintenance and operation (see table 6). In unlike in the rest of the condaninial network,
many cases, however, the state water company which COMPESA did notbuild (80 percentof the
deterniined that the system was faulty and systems). COMPESA's operation division is under
refused to accept it. If the company did accept it, pressure from the construction division, which has
subsequent maintenance was so lacldng that the recently invested in the new networks, to maintain
effect was the same as if the system had never the syseI The rest of the systems are in various
been accepted. Even Natal, one of the best cases, states of disrepair. The municipal public works
experienced a long period of stop-gap feeder departmt is now thymg to recuperate some of
maintenance and taiue or no trunk line mainte- these smaller systems.
nance befor- ireforms were made. In Cuiab4 non-maintenance as sabotage was

By separating construction from operation successful. The municipality never built any more
and maintenance, the skilUs, sensitivities, and condominial systems. The same mayor who
experience gained through project implementa- originally built the system has retumed to office,
tion are lost. Operations divisions, already at the but plans to construct conventional sewerage.
bottom of the institutional totem pole in state
water companies, are asked to take on tasks for GooD AGENCY PERFORMANCE
which they are ill-prepared, because of lack of
experience mteracting with residents. Even in There are elements of good operation and
the ideal situation, where operations staff only maintenance in every case, though they coexist
perform maintnance on trunk lines, effective with periods or generalized lapses into less
service provision requires monitoring chronic satisfactory performance. This section describes
blockage problems in condominial feeder lines, the institutional structures that led to good
which necessarily involves a good deal of agency performance in the cases examined. The
contact with residents. key elements are: (1) staff continuity between

This section discusses some of the reasons the construction and operations phases; (2) a
behind these problems, and points to strategies speAialized condominial maintenance crew; (3)
for addressing them. faceto-face contact with residents; and (4)

ongoing network monitoring and repairs and
Non-Maintenance as Sabotage customer education.

Non-maintenance can be a form of passive Continuity Between
sabotage. A receiving agency that has not been Construction and Operation
induded in the construction of (or the credit for)
the new system has no stake in its success. The While most systems are built by one agency and
condominial system is sometimes perceived as a maintained by another, it is still possible to
threat because it increases the operation build in some continuity between the two
division's service load and requires staff to phases. Staff transfers between implementing
work with poor residents, a task most agency and operating agencies and continuing collabo-
engineers and administrators fear will be diffi- ration are two ways to achieve this. In NatalG
cult. As a result, operations divisions often resist and PetrolinaG, inter- and intra-agency staff
providing services, even when the engineering transfers were instrumental in applying institu-
review division has formally accepted tme new tional learning from the construction experience
network for maintenance, to the operation of the systemL In Natal, trans-

In three of the cases, NatalG, ReifeL, and fers have occurred between the construction
Cuialb, the state water company operations and operations divisions within the state water
divisions neglected theirmaintenancereponsi- company, CAERN. In Petrolina, where most of
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the network has been built by the municipality, condominial customers, fitting this into their
and the state water company has performed normal service routine. In NataiG, which is five
most of the operation and maintenance tasks times larger than Petrolina, and nearly fifty
over the past ten years, the high degree of staff times larger than Itapissuma, having a special-
borrowing between the two has allowed skilled ized, multi-disciplinary team has been key for
workers to follow the main activities as they good maintenance performance. The single
shift between construction to maintenance. In focus on the condominial system allows them to
each of these cases, there has been continuity of approach problems in a broader and ultimately
key staff from construction to maintenance. more effective way. For example, they have

The Petrolina case illustrates how collabora- discovered that over time the rate of rainwater
tion between agencies can occur over a period connections has risin from around four percent
of time. Because the municipality has taken a shortly after implantation, to nearly 20 percent
leadership role in constructing condominial today. In response, they have developed a
systems, and has continued to build new net- targeted education campaign to counteract the
work over the past decade, there is a constant problem. They have also identified and quanti-
interaction between municipal and state water fied a serious rat problern, and have worked
compaity administrators about design standards with the municipal health agency to resolve the
and operating procedures. On the one hand, the problem. Staff continuity has also been key in
state water company must provide good trunk Natal, though only a portion of the current team
line maintenance, because if it does not, the originally worked in condominial construction.
mayor's image, so closely associated with the Once the team was established, trained, and
system, will be harmed. Because Petrolina's given a mandate by the core condom-inial
mayors hold powerful positions within state construction team, it was able to run essentially
politics, they are able to use their influence with on auto-pilot, innovating and perfecting its
state water company district office administra- service approach.
tors. On the other hand, the municipalities must Having a specialized team that only does
build networks that are up to state water com- condominial work helps to counteract the lack
pany standards, or the state will not accept of accountability common in conventional
them. The ongoing interaction ensures that both operations divisions, without sacrificing some
agencies monitor the other's performance (see of the efficiency and economy-of-scale benefits.
Watson, forthcoming, for a detailed examina- Smaller cities naturally have more face-to-face
tion of the Petrolina case). contact between agency staff and residents, and

thus more accountability. In larger cities, main-
Specialized Condominial Maintenance Teams taining the efficacy of maintenance teams can

be diffic,lt because interactions become highly
Just as condominial implementation is different impersonal. The smaller, specalized teams are
from that of conventional sewers, operation and more sensitive to the specific needs of condo-
maintenance requires special skills: relating to minial customers and are both accessible and
predominantly poor customers and developing accountable to them. Specialized condominial
innovative technical solutions to problems as teams t pically have more autonomy and dis-
they arise. Conventional operating procedures cretion, enabling them to adapt to problems,
work for most problems, but not all. As in learning md reorganizing their service ap-
implementation, the best condominial mainte- proach as they gain experience.
nance has been done by small multi-disciplinary
teams dedicated exclusively to condominial Face-to-Face Contact With Customers
systems.

There are a number of ways that specialized Daily contact with residents makes condominial
condominial maintenance teams develop. In operations personnel accessible to residents,
ItapissumaA, the small municipal public works allows them to identify problematic areas, and
department both builds and operates the sys- enables them to develop more customized
tem, so the same people are involved in both maintenance approaches for specific problems.
tasks. In PetrolinaG, the skilled condominial This is unusual in conventional maintenance
construction team members now work in the procedures, where medhanization means that
state water company operations division, maintenance crews rarely havc any direct
performing both conventional and condominial dealings with customers.
maintenance. Because of their prior experience, In NatalG, once the operations division
they are able to respond to the distinct needs of created the specialized condominial mainte-
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nance team, crew members noticed that almost see it as a futile effort.
all exit lines from the blocks exhibited frequent Operations staff must have the autonomy to
blockages. After some experimentation, they respond to the information they gather through
discovered that if they substituted 150 diameter their monitoring efforts. If they cannot remedy
lines for 100 mm diameter exit linles, the blocks chronic problems, their legitimacy with custom-
h;ad virtually no more problerms and residents ers erodes, and customers will seek other chan-
were able to resolve most proM!ems on their nels - usually protest - for getting their con-
own. In other cities, sucit CuiabdL and RecifeL, cerns addressed. NatalG provides a good ex-
where operations crews have had alnost no ample of how operations maintenance crews
direct contact with residents, these intermediate can be responsive. The operations division has
types of modifications have not happened, and the autonomy, discretion, and budget to con-
blockage problems have worsened progres- tract small construction firms to perform nunor
sively. block exit line replacements and resolve chronic

Unless operations staff are accessible to blockages. At a very low cost, the team is- able to
residents in some way, they are not able to repair and upgrade the system on an ongoing
identify problems, much less resolve them. This basis, significantly reducing their daily service
does not necessarily mean that operations crews call load. Although the current practice of
must perform feeder maintenance, though this providing blockage removal services to custom-
is the most direct way for them to have contact ers is lamented by the originators of the
with residents and learn about chronic prob- cundorinial system as distortion of the mainte-
lems. The key is having some channel for nance arrangement, it allows operations staff to
relaying information about the chuonic block- identify and correct chronic blockage problems,
iges and getting them resolved. reducing overall blockage incidence. Without

some contact with the feeder network, the
Systematic Blockage Monitoring and operations department would have no way of
Customer Education detecting and resolving these chronic problems.

Because condominial systems are almost
Monitoring network performance is crucial for always built in rapidly changing neighborhoods
identifying chronic problems. By tracking with high turnover rates, agencies must provide
blockage removals and service calls, agencies education and technical orientation on a con-
can investigate and identify whether a section tinual basis. In the small township of
has become damaged in some way. In theory, ItapissumaA, municipal staff do this by maldng
block representatives are supposed to commu- weekly rounds of the project area. They talk
nicate chronic problems to state water compa- with residents, monitorng new construction,
nies, but block representatives have not per- and making sure customers know how to move
formed this role consistently. This deprives their network if they are expanding their homes.
service providers of information about network They advise residents not to let solids enter the
performance. The only other way service pro- network, arnd suggest ways to keep children
viders could learn about problematic networks from playing with the inspection boxes - a
is direct service provision, where maintenance common source of blockage problems. But in
crews have an opportunity to observe perfor- large cities, this kind of individualized attention
mance. While block representatives have not is next to impossible. In Natal, the operations
done well at relaying information about prob- division of the state water company has created
lem areas, neighborhood associations have a permanent educational campaign, distributing
pointed out problems to operations staff. In "comic strip" fliers that illustrate how to use the
doing so, assocations reduce the transaction network and avoid damaging it during subse-
costs operations division staff face in dealing quent household expansion and construction
with individual residents, and they act as (see annex 2).
regulators, ensuring good operations and
maintenance performance. This kind of facili- OPM'AnoN AND MAINTENANCE CONCLUSION
tated system monitoring cannot happen, how-
ever, unless neighborhood associations have The condominial experience in Brazil has shown
contacts in the operations division, and opera- that the original division of labor between
tions staff are responsive. Repeated expenences public agencies and residents has not worked as
with nonresponsive operations staff will even- well as intended. Spontaneous collective nain-
tualy dissuade community groups from at- tenance of feeder lines has not come about in
tempting to relay information beeause they will practice. Instead, residents have developed
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Box 5: Receptive agency subgroups, Natal

The state water company, CAERN, built Natal's and the original maintenance pact with
first condominial connections between 1980 and residents could be restored.
1982 in the sandy beach-front low-income But by this time, five years after the
settlements of Rocas, Santos Reis, and Vietnr. By system was first built, both residents and
1984, a few areas experienced chronic blockage operations staff were accustomed to the
problems in the feeder network. Individual redefined maintenance arrangement with
residents demanded that CAERN clear their operations staff performing blockage remov-
household lines, which was contary to the als on condomninial feeder lines. What did
maintenance agreement they had made with the change after 1988, is that operations began
implementation staff. Operations staff neverthe- making intermediatelevel repairs of chroni-
less felt compelled to respond to requests. When cally problematic networks, and performing
the operations division staff cleared condominial routine trunk maintenance.
lines, the network functioned well for a time, but At the same time that the main trunk line
soon backed up again. "We only did palliative was being replaced, some of the original
work. We got branches flowing again, but never condominial construction staff were trans-
did general trunk cleaning, and no repairs" ferred to operations. These people soon
(Former metropolitan district manager, CAERN became the torch bearers of condominial
1993). maintenance, pioneeing new repair prac-

By 1988 residents affected by the problem- tices, and developing a specialized
atic trunk line were so fed up that they de- condominial maintenance crew. Many have
manded the whole system be removed. Orga- since left operations, but their tainees carry
nized en masse behind the neighborhood on with their work program.
association, residents pressed the mayor, health The condominial maintenance crew
officials, and CAERN to address the mounting works somewhat independently from the rest
health problems they attributed to the faulty of operations, with less sophisticated - and
sewers. Staff in the operations division were not less expensive - maintenance equipment than
respondin& but construchon division staff who is used with conventional sewerage. COne
originally built the system felt responsible for the small pick-up truck carrying a long length of
network. Construction staff realzed operations' flexible plastic tubing to dislodge debris, a
non-responsiveness would ultimately discredit bucket of cement for resealing concrete
the system, and resolved to fix it themselves. inspection boxes, one driver, and one assis-

The construction division did a hydrailic tant are all that is needed.
study in 1988 that revealed a large amo Li-i of This contrasts sharply with the expensive
sand in a few critical trunk lines, affecting 50 and cumbersome "jet-vac" trucks used for
percent of the project area. The study identified conventional systems and on rain trunk
the cause of rapid accumulation of sand in the lines. In addition to being less expensive, the
system a large section of the trunk line had zero pick-up can be used for other tasks and is
or negative slope. The constuction division small enough to enter the narrow streets
removed and replaced the line, provided posi- common in upgraded squatter settlements
tive slope, and built a new pump station with a and low-income subdivisions. One
sand collection box. condominial maintenance team member

The construction divisio then turned the monitors resident needs through surveys and
repaired network back over to operations in community meetings, and distributes educa-
good working order. Their assumption was that tional materials on proper network usage and
no more within-block service would be required, maintenance.

different forms of individual and third-party through state and municipal politicians, agen-
maintenance to address high and repeated aes, and subgroups heavily invested in the
transaction costs. State and municipal agencies system's long-term success (see box 5).
have also assisted customers with feeder line These agencies, politicians, and subgroups
maintenance. But in most cases these agencies have been fueled by organized customers'
have not developed effective or efficient service protests and interaction with service providers.
routines - either for feeder or for trunk mainte- Neighborhood associations have played key
nance - without some form of outside pressure. roles by formulating and ariculating collective
Accountability has been acieved, in the two demands when agencies have been unrespon-
better-performng cases, through constructive sive, thus initiating the process of service im-
competition from outside agencies as well as provement.



PART V
ADOPTION AND ExPANsION

While there are still a number of problems neighborhood, residents did not have time to
associated with project implementation, ensur- assimilate the new technology, much less
ing effective operation and maintenance is the develop the service arrangements needed to
primary challenge facing condominial systems make the system work.
today. Unless condommial systems work well, Agency implementation and operational
no politician, engineer, or neighborhood group staff also benefit from a gradual expansion
is going to advocate building more. Helping process. An abrupt shift from conventional to
agencies adopt the condonuial approach as a condominial sewerage can alienate agency
viable, legitimate system - and operate it prop- engineers who have spent entire careers design-
erly- is crucial to its expansion. This chapter ing and building conventional systems. A
outlines the key factors that contribute to suc- gradual approach allows them to adjust, finding
cessful adoption of the technology and its new niches within the condominial system
inmplementation on a large scale. implementation process. In BrasiliaA, for ex-

The condominial system is likely to be ample, designing and building large trunk and
accepted and become institutionalized within interceptor lines and treatment facilities re-
cities when: (1) it is built and expanded gradu- mained the responsibility of traditional design
ally over a period of years, allowing agencies engineers, while a special project team was
and customers to develop technical and negoti- responsible for community mobilization and
ating skills; (2) agency accountability is created feeder network construction. This served to
by a constituency of customers, politicians, allay agency engineers' fears of being
competing agencies, and receptive subgroups marginalized by the new system. High-level
within the agency itself pressing for better state water company administrators in most
performance; and (3) a large portion of all sewer large cities report that resistance to the
connections are condominial. condominial system from traditional civil

service engineers is one of the more formidable
SCAuNG Ur GRADUALLY WmDN CmrEs obstacles to the new system. State water com-

pany presidents and upper level administrators
Planners often assume that there is a trade-off change with each new gubernatorial adminis-
between participation and scaling up, believing tration, but most engineers are in career posi-
that expanding services requires centralization tions. Their resistance can persist and ultimately
and speeding up the process. But the subvert changes introduced earlier. Bringig
condominial cases that worked well do not bear them on board through the gradual introduc-
this out In each of the most successful large tion of the condominil system, then, is crucial.
scale cases, Petrolinar, NataiLG, and BraSiliaA,
condomninial connections were gradually in- SERVICE PROVIDER AccouNTABnIIY
stalled, expanding only when residents pushed
project staff to speed up the process. The project A second factor in getting agencies to adopt the
teams treated each neighborhood as a new condominial system is pressure from powerful
market, where potential customers required constituents, either within or outside the re-
some time to learn about the product, express sponsible agency. The roles of Petrolina's
their interest, and negotiate project details with mayors and Natal's construction division are
agency staff. Indeed, where this gradual ap- emblematic of this. In both cases, pressure from
proach was not tak, as in the CuiabSL Canjica organized customers was channeled through
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Box 6: Extemal pressures to perform: Petrolina

In Petrolina, the municipality provides mainte- generates a larg? portion of COMPESA's rev-
nance service to residents, but the tmnk network enues. Because of this unusually favorable
is sufficiently well-maintained by the state water position, Petroliaws mayors are able to influence
company, COMPESA, so that residents can COMPESA district office administrators. In the
resolve most blockage problems on their own. first phase between 1983 and 1987, the munici-
COMPESA has incorporated condominial pality built nearly 3,000 connections, which
maintenance into its standard operations with- represented 37 percent of all sewer connections
out creating a specalized condoninial mainte- in the city at the time. Although COMPESA
nance team. This is surprising, given that the administrators at the state headquarters in Recife
same agency, in its headquarters in Recife, has were skeptical, regional COMPESA adminrustra-
largely refused to accept condominial systems tors were under intense pressure from the mayor
built there by municipal agencies. to accept and operate the system. If they did not

Unlike its counterpart in the state perform as the mayor wished, he could, and
capital, the regional COMPESA office in Petro- would, have them removed. This power was
lina is vulnerable to pressure from Petrolina's sufficient to force COMESA to send engineers
mayors, who have a lot at stake in the condo- out to Petrolina to learn how to ran the system
minial system working well. Petrolina is the and prepare local staff to operate it. Today,
second largest city in the state, has produced a condominial connections outnumber conven-
number of powerful state politicians, and tional conections two-to-one in Petrolina.

politicians and agencies sensitive and respon- Not every mayor in Petrolina has been
sive to their needs. Once activated, outside receptive or responsive to resident needs. But
municipal agencies and internal competing the political capital generated by being respon-
divisions engaged in a form of constructive sive to resident preferences has begun to affect
c-ompetition that spurred the nonresponsive electoral choices: the mayor elected in 1993
agency or division into action. came into office on a platform supporting more

Jn NataiG, ongoing pressure from the con- condominia construction. Even mayors who are
struction division, the trasfer of original not condominial system advocates have contin-
construction staff to operations, and repeated ued to construct them because residents have
pressure from residents pushed operations staff come to associate candominial sewers with
to operate and maintain condominial network good municipal performance. Associatin with
connections. the condominial system also contributed to 1993

Pressure from the CAERN's construction mayoral victoies in Brasilia^, Natalc, Itapis-
division, committed to the system's success, sumaA, RecifeL, and, CuiabaL. In Joinville,
provided the push needed to get operations to where the one condominial system covers a
take on condominii maintenance in a natural, small and isolated neighborhood, this has not
systematic way in Natal. Their actions were been true.
fueled by their own dedication, but also by Significantly, political pressure on the sector
ongoing resident protests. The construction agncy did not exist in Cuiaba, where agency
division staff were able to foster reforms from performance was unsatisfactory. As soon as the
within CAERN, responding to resident's prob- system was completed in Ciuaba the municipal
lems with simple, practical solutions. Their admmistration left office, and the next mayor
efforts demonstrated to Natal's operations had no interest in promoting his predecessor's
division that condominial maintenance is not project. The state water company, SANEMAT,
only easy, but less expensive than conventional which had no involvement in implementation,
maintenance. other than perfunctory construcion review, had

u PetrolinaG, activist mayors were able to no political stake in making the system work
forge reforms within the district office of the welL The mayor, Dante de Oliveira, had built
state water company (see box 6). As in Natal, the system in a highly personalized campaign,
protests by residents have been instental in to the extent that today, even after years of
generating lateral pressure on the state water neglect, residents whose sewerage continues to
company's operations division. In this case, fumction still refer affectionately to their sewers
pressure came trom Petrolina mayors sensitive as the "Oliveria's Sewers." The govemor was
to their constituents' needs because of the clear similarly uninterested in promoting the mayor's
political advantage to be gained by providing project. Even though the municipal implemen-
relevant and reliable services. tation staff transferred to SANEMAT with the
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Figure 9: Condominlal connections as a percentage of all sewer connections
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chane i adinisraton,they were isolated 37 percent, and could not be dismissed by the
withn te aenc an unbleto influence the state water company as somie experiment not
consructon ivison, uchless the operations worthy of their attention. Yet in CuiabA the

division. With no external support, and resis- condominial connections put in betweent 1986
tance from witihin SANEMAT's operations and 1988 represented 58 percent of all sewer
division, core staff were unable to develop an connections, and still the state water company
effective or responsive mitnceprogram there did not operate it for the first three years.
for the system. Therefore, a large portion o' cnoina

connections alone is not eno. igh. There must be
LARGE PORTION OF CONDOMDIIAL a built-in constituency as w-.1, driving service
SEwER CoNNcnIoNs provider accountability, and both residents and

agency staff must have sufficient time to learn
T'he third factor in the successful institutional- how to interact effectively.
ization of codiiilsewerage comes from the
large scale of condonminal projects (as opposed SuccEssuL. ADoPTIoN
to small demonstration projects). Having a large CoNcLusioN
portion of condoniinial connections relative to
conventional connections helps overcome Good operation and maintenance is key to the
resistance from the state water company engi- successful long-term adoption and expansion of
neers, and the operations division in particular. the condominial system. In order to foster good
It is difficult for agency staff and administrators operation and maintenance, there must be a
to dismiss the cnonilsystem as a one-time constituency that backs the system. Ideally,
experiment that can be stopped from furthier satisfied customers are at the heart of this
expansion by not operating the existing lines, if constituency, but dissatisfied customers also
there is a large and growing number of condo- drive service accountability. Politicians, outside
minial connections. Successful nsttiaia- municipal and state agencies, and receptive
tion, however, depends primarily on the first internal subgroups respond to) customer needs,
two factors: political constituency and gradual and directly press service agencies to provide
expansion. quality operation and maintenance services.

Politicians are likey to pus for good main- Condominial systems must be introduced
tenance if they believe they will be hurt by an gradually to allow agencies and customers to
angry resident badck-lash whenever the system is develop the technical and negotiation skills
not maintained. The larger the number of necessary for effective interaction.
condominial customers, the more intense this A critical mass of condominial connections
pressure becomes. is also important. Building only a few or iso-

Except for CuiabAL', where there was no late conidominial connections fails to generate
faorml politial constituency for the system after an influential constituency. While it may be
it was built because the mayoral amnsrto imposi-ble to create the politcal will that first

chaned,thee i a earrelationship between lasto the introduction of the cmndominial
beter-erfrmig aences nd lageportion systemn in a new location, the above conditions
of cndoinil conecion (se fiure9). In can foster the adoption, expansion, and long-

PetrolinaG, e ven in thie erystages, the number term opertionalssanblt of the system
of corndominial connections was significant, at once it is introduced.



PART VI
CONCLUSION

As urban environmental issues and the need to up-front investment. Indeed, where there has
foster sustainable and self-financing sanitation been little negotiation with customers, the
investments have come to the fore, the condominial system has performed poorly.
condominial system has attracted considerable Neighborhood associations often take on a
attention. It is one of the few systematic efforts managerial role during project implementation
to address the urban sewerage service deficit in that reduces an agency's up-front transaction
squatter and working-lass neighborhoods. The costs incurred by negotiating with customers.
system's technical flexibility, low cost, and Recruitment of neighborhood representatives
negotiation service approach make it unusually during negotiations improves local capacity for
well suited to the irregular physical layout, bargaining with service providers, resulting in
narrow streets, problematic soils and terrain, more efficient decision making and more appro-
and low incomes typical of these neighbor- priate service level choices.
hoods. The lessons about what makes During construction and after project
condominial systems work are relevant not only completion, neighborhood associations act like
for other forms of non-conventional urban regulators, informally monitoring construction
services, but also for the dynamics of agency- quality, informing supervisory staff of shoddy
customer relations in service provision more workmanship, pointing out chronic blockage
generally. problems to operations staff, and pressing for

Good agency performance results not from responsive service provision.
"strengthening" sector agencies, but from Of course, negotiatory skills must be
increasing their responsiveness to customers. learned, and both customers and agency staff
Condominial customers play an informal require time to develop their abilities. A few
regulatory role, pushing for improved service elements, however, facilitate successful and
provision. The condominial system activates meaningful negotiations. First, negotiations
residents by engaging them during project must be transparent. This means that agency
implementation, when service level, layout, staff must be dear on the "rules of the game" -
mnaintenance arrangements, and cost recovery what services will be provided by whom, what
mechanisms are negotiated. This fosters an services residents will pay for, how mainte-
active, vocal constituency that puts in motion nance will be organized, and how the plan is to
the accountability mechanisms needed for good be presented to residents at the outset of nego-
agency performance. Condominial customers tiations. If residents take issue with any basic
and their neighborhood associations pressure aspect, these issues must be resolved early.
service-providing agencies directly and also Second, the learning process is facilitated if
mobilize indirect support firom receptive politi- residents have access to easily understood
cians, other local public agencies, and sub- information, including pilot projects that pro-
groups within non-responsive agencies that in vide a physical referent for understanding the
turn press for better service on behalf of custom- new system. This allows residents to under-
ers. stand the complex technical issues, and develop

Intensive interaction and negotiation with modifications that will make the system most
customers takes time, but the long-term benefits appropriate for them.
- more appropriate network design and in- Implementation teams need multi-disciplin-
creased agency accountability - outweigh the ary skills - both technical and social - and do
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best when they include a large number of problems originating in trunk lines. If network
lower-level paraprofessionals. These parapro- operation and maintenance is to be performed
fessionals - often recent sanitation vocational well, then agency staff must have a significant
school graduates - are usually accessible to amount of contact with customers. Operations
residents, good at explaining the system in division staff, however, often engage in a
simple language and negotiating with residents, passive form of sabotage by not performing
easily trained, and cost much less than highly maintenance in order to reduce their service
trained engineers, sociologists, and socal load and to discredit the system, thereby ensur-
workers. Beginning condominial projects with ing that no new condominial systems are built.
pilot experiences and accelerating gradually Agencies can avoid negligence problems by
only as residents and agency staff gain negotia- structuring the maintenance approach with the
tion skills provides time for both to learn and same care taken in structuring the implementa-
hone their new abilities. tion process. Specialized multi-disciplinary

Low-quality construction and lax operation condominial maintenance teams made up
and maintenance are two of the most significant largely of lower-level paraprofessionals and
problems in all kinds of infrastructure projects. technical staff are effective at detecting and
Not surprisingly, the majority of operational resolving chronic blockage problems. Like
problems in condominial systems stem from condominial imnplementation teams, specialized
construction flaws in trunk lines, exacerbated by maintenance teams are made accessible to
inadequate operation and maintenance. The residents by having face-to-face contact with
cause is rarely a design flaw, since all them. Daily contact with customers allows them
condominial sewer designs are reviewed by to carry out ongoing educational and technical
design engineers in the receiving agency, as assistance work necessary in these transient
with any conventional system. The cause, neighborhoods. With sufficient operational
rather, is insufficient supervision during con- autonomy and budget discretion, teams can
struction and the failure to remedy the problem perform routine maintenance tasks on the trunk
once it is detected. Trunk line blockages affect line and make intermediatelevel repairs, en-
feeder line performance, making maintenance abling them to respond to blockage problems
difficult or impossible, directly affecting resi- rapidly and at far less expense than conven-
dents. Unlike conventional sewerage projects tional maintenance services. Serious construc-
that do not engage residents directly during tion flaws and trunk line damage may be be-
project planning or implementation, yond the scope of maintenance teams, but they
condominial sewerage creates accountability can detect major problems and point them out
that offsets the tendency toward faulty con- to the construction division or the original
struction and lax operation and maintenance. implementing agency.

Most sector agencies perform operation and Condomiria system adoption and expan-
maintenance tasks poorly and are ill-equipped sion requires creation of a constituency that
for the customer contact-intensive service ensures agency accountability and provides an
condominial systems require. While condo- incentive for building more networks. Unlike
minial customers are supposed to collaborate on conventional systems, which are supported by
maintaining their feeder lines, concerted main- large construction firms seelkng contracts, the
tenance practices rarely develop the high resi- condominial system's constituency consists
dent turnover rate, and inexperience in long- prnmarily of condominal users. Customers are
term communal tasks mrake them unlikely. either satisfied clients or voice their concens to
Instead, residents resolve blockage problems agencies. Satisfied clients create a strong incen-
individually or seek outside assistance from tive for politicians to continue building
plumbers, neighborhood associations, and, condominial systems. Although sewerage is
frequently, from public agencies. The failure of "invisible" because it is underground, politi-
collective feeder line rnaintenance, the constant cians are discovering that residents value it
pace of household construction and upgrading, highly. Dissatisfied clients, especially when they
and the need for agencies to provide ongoing are numerous, are an effective inducement for
education to condominial customers are all politicians to act on their behalf. City council-
strong arguments for continued agency involve- men, mayors, and state governs have all
ment with feeder line maintenance, if only to begun to push for new condominial systems
provide back-up techmical assistance. Further- and proper maintenance of existing ones in their
more, agencies must to monitor feeder line district. Municipal public works, public health,
performance in order to detect chronic blockage and social service departments are often more
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responsive to customers' needs than large sector mentation approach, and operation and mainte-
agencies, and also they press for improved nance arrangements have increased the system's
service provision - either by lobbying the effectiveness and legitimacy as a viable alterna-
agency, or performing the service themselves. tive to conventional systems. While much work

The number of condominial systems built remains to be done on cost recovery, lower
over the past ten years in Brazil - representing a initial and recurrent costs make the condominial
sixth of all sewerage construction in Brazil, and system accessible to populations that have
the majority of all new sewerage in squatter and historically been excluded from service cover-
low-income neighborhoods - demonstrates that age. The most significant advance, however, is
a system's constituency can be powerful enough its ability to engage residents and agencies in
to off-set institutional resistance and bring negotiations that ultimately improve both the
about improved performance. Significant quality and appropriateness of services and the
innovations achieved in system design, imple- performance of service providers.
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GI A,L Each of the seven cities examined has study of the Petrolina project with detailed
systems with aspects that work well and as- financial and perfonnance information was
pects that work less well. The cases presented commissioned by the World Bank Latin
are in descending rank order of "good" G, Amerca Technical Division. It is also forthcom-
"average" A, and "less satisfactory" L, based on ing (Watson).
a composite analysis of physical performance
(portion of the network in good working condi- 4 Although the purpose of this report was not
tion), the quality of maintenance arrangements to evaluate World Bank investments, two of the
(formal and non-formal), the level of institu- cases, coincidentally, did involve some Bank
tionalization of the system within municipal funding. The first formal condominial experi-
and/or state agencies, the numbers of ence was funded through the World Bank's
condominial connections, and the portion of Medium-Sized Cities Project (Loan 1720-BR), a
condominial connections relative to conven- 70 million dollar loan dispersed to 11 urban
tional connections. Many of these indicators are areas over a dutee year period between 1979 and
non-quantifiable, and there is no quantitative 1982.
survey data to compare physical performance
across the cases. The ordering was based on a 5 These figures differ from figures presented
combination of available data, field interviews, in the World Bank's 1994 World Development
and first-hand observations. Proffles for each of Report, especially for sanitation. The WDR
the seven aties and systems are presented in includes on-site sanitation solutions with sewer-
annex 1. age in the category of sanitation, and relies on

government statiscs, which may differ from
I Source: World Bank World Development these and are compiled by the national profes-
Report 1994. New York: Oxford University sional association of sanitary engineers. These
Press: FiLgures derived from tables A.Z 25, and are considered the most accurate available.
31.

T this summary is derived from a collection of
2 Population served with Sewer Connections condoninial project documents, including:

1990 46,695,000 CAERN n.d.(a), CAERN n.d.(b), Melo 1985,
1980 25,910,000 Netto, Coelho and Fernandes 1985, Onofre 1987,
New 20,785,000 Onofre and Tinoco 1985, and Rondon 1990).
Condo 1,220,000

7 Local sub-basin treatment systems such as
Condo = 5.9%o of all new population served. oxidation ponds and stabilization ponds have

been used in a number of condominial systems.
ABES. 1992. CABES 1991: Catalogo Brasileiro de Condominial proponents argue in favor of
Engenharia Sanitliria e Ambiental. No. XVI, decentralized treatment as a part of the larger
Year 1991. Rio de Janeiro: ABES. sanitation strategy to reduce costs and make

sewerage accessible to more people. Localized
ABES/PAHO. n.d. "Avaliaqao Naconal de treatment facilities, their technical performance,
D&cada Intemacional do Abastedmento de and the institutional process of defining treat-
Agua e do Esgotamento Sanitaio: 1981-1990." ment technology is not addressed in this report.
in Bio (Especial). Brazil: ABES. (For further discussion of decentralized treat-

ment see Bakalian 1992.)
3 A separate study has been comnmissioned by More often than not, effluent disposal
the World Bank to study the financial and decisions is determined by local constraints and
tedhnical aspects of the condominial system.L oportunities, rather than as a part of a larger
The study is being conducted by one of the policy on promoting local treatment over cen-
originators of the condo system, Josi tralized treatment. Where unused centralized
Carlos de Melo. In addition, a follow-up case treatment plant capacity exists, and trunk lines
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are already in place to transport wastes from a public health workers. A negative effect of
condominial system to it, this solution has been poorly functioning condominial maintenance
used. In general, however, waste treatment is arrangement is to expose the poorest residents
low for both conventional and condominial to the highest health risks.
systems throughout Brazil.

12 This may also be a survey response error,
s The first condominial experiences in Brazil where customers did not understand the dis-
were modest efforts in the small towns of tinction between feeder and trunk lines. Side-
Currais Novos and Santa Cruz, Rio Grande do walk customers may have thought the questions
Norte. Currais Novos, which had a history of referred to the sidewalk line, while conventional
municipal sanitation initiatives dating back to customers may have thought the question
the 1950s, developed a shallow, low incline, refered to their household connections. This
communal collection system that passed be- ambiguity is less likely for backyard and firont
tween residents' lots before reaching the street - yard customers, where it is clear when agency
the essential basics of the condoninial system. staff enter the lot to perform maintenance.
Shallow bedrock in the town had made deep
trenching impossible, and the resourceful 13 This is not to say that neighborhood associa-
municipal public works staff developed this tions never provide services. In fact, there are
solution to fit the physical and financial con- many examples of associations that have pro-
straints they faced. In April of 1981 there was a vided services effectively, and better than public
major flood in Santa Cruz that left a 500 house- agencies have been able to. In general, however,
holds homeless. The state stepped in to provide these examples tend to be limited to one-time
new housing for the residents with full services. efforts, where the association is able to rally
The National Public Health Foundation, sufficient interest in the compelling need for
Fundacao SESP, decided to build a system like collective action. Neighborhood associations
the one in Currais Novos because it would be have tended not to be good at recurrent tasks,
much less expensive than conventional sewers. such as street cleaning, garbage collection, and
The Santa Cruz experience was concunrent with the like. See especially, Carlos Nelson Ferreira
the construction of the first blocks in the Natal Dos Santos, Movimentos Urbanos no Rio de
neighborhoods of Rocas, Santos Reis, and Janeiro.
Vietn.

14 In Cuiaba's Canjica neighborhood, however,
10 Technically, such a sewerage system should a progressive and democratic neighborhood
not be called condoinin, because the association performed blockage removaL even
condominial system is more than just differenti- though they felt it was not their proper role as
ated design configurations. Nonetheless, laying advocates. They did this as a pragmatic way of
sewer lines under sidewalks is an improvement increasing resident confidence in them, but with
over traditional conventional sewerage because the intention of stopping, once residents had
it pemits shallower depths, less trenching, begun to take part in meetings more and be-
fewer manholes, and fewer pumping stations, at come more active in community struggles. This
potentially significant cost savings. is consistent with the strategic behavior of

This parallels the "learning process ap- NGOs elsewhere that seek to increase constitu-
proach" observed m successful rural develop- ent support for their advocacy activities by
ment projects analyzed by the Ford Foundation. branching into diect service provision to meet
According to this researdc, organizations must immnediate community needs (Carroll 1992).
have the "capacty for embracing error, learning
with the people, and building new knowledge Is In Recife, an entrepreneurial state water
and institutional capacity through action,' and company engineer has modified a pick-up for
pass trough phases of leaming how to be condomini line maintenance. The truck carries
effective, to be efficient, and to expand (Kortan its own water tank, permittng autonomous
1980). service for one hour without relying on resi-

dents' water, which would increase their water
11 Few residents reported using protective bills. This mini-jet vac is not used in Recife, but
gloves or plastic bags to miniize contact with similar prottypes are beginning to appear in
wastes. This supports the health and equity cities throughout Brazil in response to the
concens raised by community activists and condominial systemL
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ANNEX I: CASE PROFILES

PEMROLINA, PERNAMBUCOG pality received a substantial loan from the
National Development Bank, BNDES, and took

Petrolina was the second large condominial on all mobilization and construction aspects of
experience, beginning in 1983, one year after the system. COMPESA participated in construc-
Natal's system was completed. Petrolina is a tion monitoring, and incorporated the com-
secondary city of 125,000 in a prosperous agri- pleted network into its noi.,al service routine.
cultural region in the interior of Pemambuco The municipality constructed 5,600 connections
state. Condominial sewers reach nearly half of between 1988 and 1990. By 1990 municipal
the city's population and account for nearly 70 public works staff had become skilled at run-
percent of all sewer connections. Since the first ning community meetings and negotiating
condomiual experience, no more conventional service options with residents.
sewers have been built. The system has become In the fourth phase, after the BNDES project
the service norm for the whole city, rich and ended, the municipality continued to construct
poor alike. condominia sewers, but at a much slower pace

Both the municipal government and the because it was again relying on its own re-
district office of the state water company, sources. During this period, the municipality
COMPESA, have built condoninial sewers over only built sidewalk lines, did not hold block
the past ten years, but the municipality built the meetings, and the connection "agreements" that
majority, and continues to take an activist role required residents' signatures were often signed
in promoting both new construction and main- not by residents, but by municipal technical
tenance of existing lines. Connection fees and staff after briefly informing residents of the
tariffs are charged by COMPESA to cover initial proposed project.
and recurrent costs, though connection fees are Nevertheless, that the municipality contin-
highly subsidized. None of the municipal ued to build condominial sewers at all is testi-
agencies or state water companies studied have mony to the institutionalization of the system
done a cost-to-revenue evaluation to lean within Petrolina. Not all state and municipal
whether tariffs connection fees actually cover all administrators are completely committed to the
costs. system, but condominial sewers are the norm in

There have been four distinct phases of Petrolina - residents expect them and the state
condominial construction in Petrolina. First, the and municipal staff is fully trained in building
municipality built the sewers without any help and maintaining them. In 1993 a new mayor
from COMPESA, using money from its own was elected who is committed to following the
budget. The public works department, with original condominial tradition of community
consultants from Recife and Natal, worked mobilization and giving residents control over
intensively with residents, who raised money layout options and level of service.
for feeder lines and household connections. The
completed network was turned over to NATAL, Rio GRANE Do NORTEG
COMPESA to operate and collect sewer charges.

Second, between 1984 and 1988, the munici- Natal is a poor northeastern capital city of
pality and COMPESA signed an accord 600,000 with less than a third of its population
whereby the city was responsible for commu- served by sewer systems. Since the first pilot
nity mobilization and building the feeder experience, Natal's sewerage coverage has
network, and COMPESA built the main trunk nearly doubled with all new sewerage being
lines and treatment facilities. Between 1985 and condomnial, even in upper-income neighbor-
1988, COMPESA laid a significant amount of hoods.
line, and the municipality slowly followed with Natal is one of the few places where a state
block-by-block mobilization as resources per- water company has taken the lead in develop-
mitted, completing 2,900 condominial connec- ing innovative low-cost technologies and par-
tions. ticipatory service approaches. The municipality

Third, between 1988 and 1990 the munici- has not played a significant role in building
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sewers, though it has often performed a regula- nearly five times Natal's construction rate.
tory role, pressing for improved maintenance Brasilia's poor population lives primarily
when this has been lacking. Although some outside the city in "satellite" cities, many of
time has been required for condominial sewers which are service settlements created for the
to be accepted by engineers within CAERN, the construction workers who have built Brasilia
system is now largely institutionalized. No since the mid 1960s. Over the past five years, the
conventional sewers have been built in Natal federal district govermnent has implemented
since the first condominial sewers were con- large urbar. service upgrading projects in the
structed. CAERN's operations division has satellite cities for street lighting, water service,
developed a specialized operation, mainte- street paving, and, most recently, condominial
nance, and upgrading system. Connection fees sewerage. Condominial sewerage is now
and tariffs are charged at moderately subsidized spreading to the central urban area with a
rates. number of private upper-income housing

Natal went through an initial five-year developments now building condominial
period when the operations division staff did sewers on their own ind mirroring the satellite
not embrace the condominial system. The staff city experience. Because the CAESB condo-
neglected the trunk lines, which soon led to a minial sewers are being built at the same time
chain reaction of blockages in res;dents' feeder that other new urban services and service fees
lines. Operations staff finally began to perform are being introduced, the company and the
blockage removals on feeder lines when resi- federal district govermnent have decided not to
dents were unable to resolve the problem. collect connection fees. Tariffs are collected in
Eventually customers and operations staff addition to water charges.
became accustomed to this arrangement, and it The actual construction is contracted out to a
is now the service norm, despite the original mixture of medium-sized local firms that build
agreement that residents should maintain their feeder and street lines and a number of large
feeder lines. national and international firms that build the

By 1988 the system had begun to break larger trunk and interceptor lines. Working with
down altogether in some critical sections. The local contractors for the smaller parts of the
construction division stepped back in, realizing network allows the CAESB team to synchronize
operations staff were not going to resolve the the mobilization and construction process.
problem, and replaced a large section of trunk Large trunk and interceptor construction can be
line. At the same time, some members of the done ahead of time so that when houses connect
original condoninial team were transfenred to they can begin to use their sewers right away.
operations and developed a specialized CAESB engineers learned about the
condominial maintenance crew. A social worker condominial system through engineers' union
was hired, and the crew began not only main- workshops and through conferences of the
taining the trunk lines properly, but also moni- Association of Brazilian Sanitary Engineering
toring blockage rates in condominial lines, (ABES). After visiting Petrolina, CAESB con-
detectng chronic problems, and responding tracted Jose Carlos de Melo's consulting firm to
with targeted educational campaigns and do community mobilization and train a core
minor, intermediate-level system modifications. group of CAESB engineers and social workers
Today, Natal is the only city that has this kind in mobilization and network design skills. After
of customized, rapid-response maintenance the first two years the contract was terminated,
approach. The approach turns out to be much and these tasks were taken over by the CAESB
less expensive than maintaining conventional team which is now managing the continuing
systems. construction. CAESB's goal is to complete

100,000 connections over the next few years.
BRAsIUA, FEDERAL DLsTicrA Brasilia has now adopted the condo-mini

system as the service norm for the entire city.
In Brasilia, as in Natal, the state water Residents who prefer conventional sewerage

company, CAESB, has constructed the pay the additional cost.
condominial sewers. But urlike Natal's CAERN,
CAESB developed an effective streamlined ITAPISSUMA, PERNAMBUCEA
construction process that has allowed it to build
a large number of condominial sewers in a short Itapissuma is an example of autonomous
amount of time. Between 1991 and 1993,12,000 municipal initiative in which an initial small
condominial connections were completed, pilot experience with outside technical assis-
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tance has led to continued condominial con- cal assistance when residents want to expand or
struction that has been entirely self-financed by upgrade their systems so that new connections
the municipality over the past eight years. are done properly. The municipality has pro-
Although the scale of condominial construction vided locally-produced bathroom fixtures and
has been small in Itapissuma because of the use cinder blocks to residents who could not afford
of other sanitation technologies, the implemen- them, but the residents themselves have paid
tation process, the construction quality, and the for and performed most household upgrades.
maintenance and technical performance of the
system has been outstanding. RECIFE, PERNAMBUCOL

Itapissuma is a small rural town of 14,000
located an hour north of Recife on the coast. The Recife, a city of 1.2 million inhabitants, has a
municipal public works departmnent in large number of small, isolated condominial
Itapissuma first started building condominial systems throughout the city that were con-
sewers in 1986 with the help of a statewide structed by municipal agencies and in a few
Pemambuco condominial technical assistance cases by COMPESA over the past ten years.
program. Engineers from the state public works Approximately 80 percent of the condominial
department worked with munidpal engineers systems connect to communal septic systems
to train them in condominial construction and built by the municipality which the state water
help build an innovative, low-cost treatment company has rejected as a non-standard form of
facility, a septic tank with anaerobic filter, and treatment. As a consequence, COMPESA has
sludge drying beds. Before 1986, all households refused to operate the these condominial sys-
relied on self-dug pit latrines, many of which tems, and most of them function precariously, if
were no longer working because saturated soils at all. The condominial systems that connect to
were usable to wastes. Fifty condominial con- existing COMPESA trunk and interceptor
nections were built in 1986, complementing a networks are maintained by COMPESA, and
household septic system program for other function relatively well.
homes where the water table was lower and soil Recife is an unusual case in that it is the
absorption rates were still good. headquarters for Jose Carlos de Melo's consult-

Since 1989, under the leadership of a mayor ing firm, which has been involved with the
with a medical background and interest in condominial system longer than any other in
sanitation issues, the municipality has contin- Brazil. In addition, Melo was directly in charge
ued to build condominial sewers gradually with of COMPESA and served as the state's Secretary
municpal funds and labor contributions from of Public Works for a period during the mid
residents for trenching. Condominial sewers 1980s. Despite this, COMPESA engineers and
serve ten percent of Itapissuma's population, high level administrators have not been recep-
and septic systems serve approximately 80 tive to the condominial system, continuing to
percent of the remainder. The mayor has in- favor conventional systems over condominial
creased local tax collection to finance new ones. During Melo's tenure with the state, he
construction and cover operational costs of the was able to set up the state-wide condominial
treatment facility and trunk line maintenance, dissemination and technicil assistance program
which is performed entirely by the municipal- for small municipalities that led to Itapissuma's
ity. There have been no tariffs charged to cus- first experience. This program has spawned
tomers and no cost recovery measures for initial numerous other sustained municipal
construction. The municipality has rejected condominial programs throughout the state
offers from donors to finance expanded independent of COMPESA.
condominial construction because it did not Unlike COMFESA, the municipality in
want to generate municipal debt. COMl'ESA's Recife has been relatively active in constructing
only involvement has been to provide periodic and promoting the condominial system over the
technical assistance on treatment plant opera- past ten years. In 1993 the municipality drafted
tion. The municipality did not want COMPESA a master plan to make condominial sewers the
to take over the system because it felt that norm for service throughout the city. Whether
COMPESA would not perform maintenance or not this will alter COMPESA's policies
well and continue to charge tariffs. remains to be seen. The municipal public works

Municipal tecnical, public health, and and maintenance departments are currently
social service staff work continuously with working on new condominial construction and
residents, ensuring that they are maintaining are attempting to recover systems that have
their feeder lines properly and providing tedhni- been damaged due to neglect. As in a number of
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other capital cities throughout Brazil, the Recife an oxidation ditch, did not work well, emitting
municipality has begun to discuss revocation of offensive odors and breeding insects. Also,
the concessionary contract under which the residents' water service has been precarious for
state water company provides water and sewer the past fifteen years; residents frequently go for
service to the city. days without water in their pipes. The treatment

facility was repaired shortly after residents
JOINVILLE, SANTA CATARINAL protested, threatening to destroy the network,

bvt CASAN is still reluctant to charge sewer
Joinville is a secondary city in the relatively tar;ffs since residents continue to suffer from

wealthy southem state of Santa Catarina. deficient water service and could rebel against
Joinville is another case of municipal initiative, the additional charges.
but unlike in Itapissuma or Recife, the com- CASAN is now in the process of upgrading
pleted network was successfully turned over to the water supply system, which would assure
the state water company, CASAN, for mainte- continuous water service. It is not clear whether
nance and operation. One small and isolated the company will begin to charge for sewer
neighborhood was served with condorninial maintenance services once water service has
sewerage covering 450 households. CASAN has been improved. The current municipal govern-
performed this task with relative efficiency, ment is again interested in pursuing
extending service to dear periodic blockages condominial projects, and has begun to discuss
within condominial feeder lines. Although some collaborative arrangements with CASAN.
low-lying areas have chronic blockage problems
and require replacement of the trunk line, the CUiABA, MAmo GRossoL
network performs quite well in general and
residents have been satisfied with it. Cuiaba has a large number of condominial

In 1986 engineers in an activist municipal connections executed by the municipality
social welfare department initiated a condo- between 1986 and 1988. But the state water
miinial project in the poor neighborhood of company, SANEMAT, accepted the network
Profipo, drawing on papers delivered the year only reluctantly, refusing outright to accept two
efore at the ABES conference describing of the nine neighborhoods served. Although
Natal's experience. The project was funded by condominial connections account for over half
state and CASAN resources without any cost of all sewer connections in Cuiabi, condominial
recovery measures. CASAN imposed some connections only serve nine percent of the city's
technical modifications on the project design as population. These figures indicate the relatively
a condition for accepting operation and mainte- low prioritization that sanitation has received
nance responsibilities after network completion, from SANEMAT historically and partially
but did not participate in project implementa- explaining the SANEMAT resistance to take on
tion. additional sewerage operation responsibilities,

This single project of 450 connections was much less a radically different system.
completed at the end of the Mayor's mandate, CuiaW municipal engineers also drew on
and was not followed up by any further ABES conference papers, visited Petrolina and
condominial construction by subsequent May- Natal, and hired a consultant from Recife to
ors. While the technical precepts of the advise them on their work. The mayor and his
condominial system were applied, the commu- advisors in 1986 received professional training
nity mobilization process was not fully devel- in sanitary engineering and wanted to address
oped. Although a number of large general the longnding demand of low income
meetings were held, block meetings did not take residents for improved sanitry and health
place. As a result, many residents report that services. Like Joinville, however, the project
they were not aware of the project until they team that implemented the city's condominial
arrived home to find crews digging trenches in project, primarily engineers in this case, focused
their back yards. Nevertheless, construction more on the technical design aspects, and less
proceeded rapidly and the entire project was on the community mobilization process. Shortly
completed in approximately six months. The after construction was completed in the first
network and treatment facility were subse- neighborhood, the network began to break
quently turned over to CASAN to operate. down and residents revolted, demanding that

CASAN has never charged tariffs because the engineers return to fix the problems and
residents were upset at the time of project explain the system better. The municipal imple-
completion because the local treatment facility, miltation team learned from this experience.
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and began to hold block-by-block meetings in tions division perfonned almost no mainte-
neighborhoods which subsequently improved nance on the condominial systems for the first
both resident satisfaction with the network and five years and has only recently begun to orga-
the network's design and construction quality. nize perodic line clearing "campaigns" on a

SANEMAT engineers were not involved in neighborhood-by-neighborhood basis.
any network construction - financin& supervis- Despite this gloomy picture, residents in the
ing, or approving design plans. At project condorinial neighborhoods are generally
completion, SANEMAT accepted most of the pleased with the sewers and appreciate the
network only grudgingly. Although the mayorwhose administration built the sewers.
municipality's team moved essentially en masse This mayor was reelected in 1993 and has begun
to SANEMAT toward the end of the project and to focus on health and sanitation again. But
the mayor's mandate, the team was largely because of the earlier negative experience, he
isolated within the company and was unable to has not proposed building any new condo-
affect significant changes. SANEMAT's opera- minial sewerage systems.
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