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Abstract

Although sanitation is a human right, 2.4 billioegple on the world do not have access to it.
Great efforts are being made worldwide to provideeas to improved sanitation for all by year
2030, which is one of the targets of the Sustam&@velopment Goals (SDG) established by
the United Nations. In Brazil, 30.2% of the popigdatlack access to improved sanitation. If all

promised government investments are made as plamcedss to centralised conventional
systems and septic tanks are projected to inctee@2% by year 2033. As improving as this is

for Brazilian standards, it still fails in achiegithe global SDG target 6.2. The biggest problem
lies in informal settlements, where formal serviaes not provided due to the illegal nature of
the settlements. As a result, decentralized s@mtamnethods come as an alternative to
conventional centralized systems and have a betgerce of reaching more people.

This research is a study case in Brasilia, capitaBrazil, and aimed to investigate how
decentralised systems can successfully be implexdeint informal settlements to achieve
universal coverage for Brazil’'s urban poor. It ddess and identifies factors that affect
development, delivery and uptake of decentralizaditation in informal settlements of
Brasilia. The study investigated authorities’ dieeis concerning planning, management and
technical feasibility, and their actions in the lempentation process. It also explored why and
how informal settlements have managed to flounish planned city, such as Brasilia. Data
were collected mainly through semi-structured wigaws with nineteen relevant stakeholders
at institutional and community levels in BrasilizdaVila Cauhy, an informal settlement where
a total of 53 households were surveyed.

Results indicate that although informal settlemanéshome to huge numbers of people, formal
sanitation services are not provided due to thdammed nature of these settlements. The
procedure adopted by the government is eitheigalilee the settlements or to relocate families
to another planned and formal neighbourhood althdhig has clearly not solved the problem.
Results further show that although informal setdats rely on decentralized technologies,
there are no planned mechanisms in place at thieutienal level to support the provision of
these services to these low-income neighbourhdtsla.result many low-income communities
remain unserved. Even in situations, where goventaherganizations can provide some form
of support, there are, however, no incentives éonmunities to seek guidance or resources and
this ultimately affects the uptake of decentralizaghitation. The only form of decentralized
sanitation recommended by the government is theofiseptic tanks but, without proper
support, few residents can access that and hastlepend on inferior alternatives. Moreover,
the sanitation agencies have no interest in opgyatcentralized systems, which further limits
the choice of technologies accessible to the people living in informal settlements.

Decentralized sanitation could be an alternativerflmrmal settlements of Brasilia and Brazil
with the right governmental support, legal and taguy framework and institutional
arrangements are adapted.

Keywords: sanitation; decentralized sanitation; informaitleenents; urban poor; decision-
making process.
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Glossary of terms

Decentralized sanitation:Systems that are usually simple, small, easy ¢évaip and maintain
locally, low-cost and suitable for a household osraall community. It is composed of
collection, treatment and disposal/reuse of wadiwaut with different technologies than a
centralized system. The treatment is usually an-aitd might enable recovery of resources
(Lens, et al., 2001).

Improved sanitation facilities: Defined as flushed or poor-flushed systems to gigpewer
system, septic tanks or pit latrines; ventilategrioved pit (VIP) latrines; pit latrines with slabs;
and composting toilets. Any flushing or poor flusipisystems that are disposed elsewhere are
not considered improved sanitation. Open pits, btgckr hanging toilets are also unimproved
sanitation, as are shared facilities of any typepen defecation (Unicef and WHO, 2015).

Informal settlements: Settlements that emerge illegally in public or pteszland in a random
and irregular manner. They are unplanned and brgagarnmental rules and consequently
lack access to infrastructure — water, sanitatedectricity, garbage collection, paved roads
(Ishtiyaqg and Kumar, 2011). Informal settlementa a#so be referred as slums, poor urban
areas or favelas (UN-Habitat, 2015). In this redeathe term informal settlement refers only
to low-income urban areas.

Sanitation: It is the collection, transport, treatment anesh$posal or re-use of human excreta
in a hygienic way. Sanitation is declared by thretét Nations as a human right and it should
be accessible by everyone, without discriminatianbe considered appropriate, sanitation has
to be safe, hygienic, physically accessible, atibid and culturally acceptable (United Nations
Economic and Social Council, 2010). It is importamthighlight that in Brazil, the term
“sanitation” is equivalent to the English term “lmasanitation”, including wastewater, water
supply, solid waste and stormwater drainage systémbis thesis, it is adopted the English
term sanitation, which only refers to wastewatkrige or human excreta.

Stakeholder: A social entity, person, group or organization thas interest or influence over

an organization’s actions or decisions (Enserihkl.e2010). Many stakeholders are involved
in the sanitation aspects of a community, whichgeafrom the Government to the people
directly affected.

Urban poor: Families that “are able to maintain their presendée formal community” even
though with difficulty; “young families that rent dive with relatives while saving up to enter
a public subsidized housing program”; or familigsalive in informal settlements (Solo, et al.,
1993, p. 2).
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CHAPTER 1

Introduction

1.1. Background

Sanitation is declared by the United Nations asradn right. However, 2.4 billion people in
the world still lack access to improved sanitatjoimicef and WHO, 2015). Many efforts are
being done worldwide to increase accessibility.nfgeears 2000 to 2015, 189 countries were
committed by the Millennium Development Goals (MD@shalving the population without
access to improved sanitation (SDGF, 2016). Altlmoogny countries could not achieve the
target, 2.1 billion people gained access to impiaamnitation the past years (Unicef and WHO,
2015). Now, the world has the new challenges ot&auable Development Goals (SDGs) to
be achieved by year 2030. As described in chap2ett® main target in sanitation is to ensure
“access to adequate and equitable sanitation agidrng/ for all and end open defecation paying
special attention to the needs of women and girtsthose in vulnerable situations” (United
Nations, 2015a, p. 18).

To achieve the SDG sanitation target, it is impurta understand the meaning of sanitation
and its importance to the world’s development. &dion is the safe and hygienic disposal of
human faeces and urine (WHO, 2016). For the Unilations (2010, p. 2), it is the system for
the “collection, transport, treatment and dispasate-use of human excreta and associated
hygiene”. Not only is it a human right, but showdso be accessible to all with no
discriminations, be safe, hygienic, physically asiigle and culturally acceptable (United
Nations Economic and Social Council, 2010). Humealth is directly affected by sanitation.
The appropriate accessibility along with hygienahavior can reduce up to 65% percent of
human contamination by diarrheal diseases (WHOWNIKCEF, 2000). Moreover, sanitation
directly impacts labor productivity and school dmrent, which have a straight connection to
social and economic development (Mara, et al., 2010

While the importance of sanitation provision isagleachieving universalization is not easy.
According to JMP (Unicef and WHO, 2015), 70% of the people withsahitation services

live in rural areas. However, rural population hageasingly been immigrating to cities over
the last decades, and it is predicted that thilisfpicontinues to increase. Over half of the
population today live in urban areas and most efwrld’s population growth will occur in

city centers (United Nations, 2015b). The biggéstlenge takes place in developing countries,
where there are a higher number of people withockss to improved sanitation. The trend is

1 Joint Monitoring Program of the World Health Orgaation (WHO) & Unicef
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for rural emigrants to be added to the number banrareas being underserviced (Unicef and
WHO, 2006b). Moreover, even though most people authaccess to improved sanitation

facilities live in rural areas, the environmentatahealth conditions are worse in the cities,
especially in poor and dense urban settlementsgiMyal, et al., 2004).

One of the biggest challenge in providing sanitateccess to informal settlements of
developing countries is that governments tend &rlowek the problem. The rationale behind

this behavior is that by providing services andasfructure, they will be complacent to the
illegal aspect of the settling and attract morepbedo it (Solo, et al., 1993). When trying to

provide sanitation services in these settlement® might encounter many constraints
(physical, technical, economical, financial, ingitbnal or structural) as reasons not to cover
the communities (Solo, et al., 1993). Moreoverngdhe state-of-the-art centralized solution
to provide sanitation to poor urban areas of deyuelp countries is, in many cases, not
considered a sustainable practice (Lens, et &1, 20bralato, et al., 2012).

Decentralized sanitation is an alternative to cotiegal centralized systems and has a good
chance of being the answer to achieve the Sustaisyelopment Goal target 6.2 (Libralato,
et al.,, 2012). Systems are usually simple, smaBydo operate and maintain, low-cost and
suitable for a household or a small community (Lestsal., 2001). Many decentralized
technologies can be selected for different stepgseoervice chain — user interface, collection,
conveyance, treatment and final disposal or relise.technology selection in each case will
depend on many factors, such as cultural aspeeteravailability, financial matters and the
possibility of using by-products (Tilley, et alQ24). The most appropriate technology must be
“economically affordable, environmentally sustaileand socially acceptable” (Massoud, et
al., 2009, p. 656).

The success in implementing a decentralized samtaystem will depend on the participation
of the community and the presence of an enablingr@mment throughout the process.

Engaging the community in the planning processiartterstanding their needs will have a big
impact on the sustainability and effectivenesshefganitation system (Mulenga, et al., 2004).
Having an enabling environment in all phases ofpghgect — planning, implementing and

monitoring — will dictate its success. An enablemyvironment relies on government support,
supporting legal and regulatory framework, orgadizestitutional arrangements, technical
expertise, provision and access to financing measha) and socio-cultural acceptance (LUthi,
et al., 2011).

Academic contribution can help the sanitation seitanderstand problems that emerge when
pursuing achievement of thé" Gustainable Development Goal. Studying how diffeparts

of the world are dealing with the inaccessibility itnproved sanitation contributes to the
clarification of this problem and of possible sauas that might be adopted by authorities.
Through a study case in Brasilia, this thesis dises the use of decentralized sanitation as an
alternative to increase accessibility to improvaitation in informal settlements. It is expected
that the outcomes of this research may contribnténcreasing accessibility to improved
sanitation in similar cases and in meeting the 28$&hda of the United Nations Sustainable
Development Goals in Brazil.

Introduction 2




1.2. Problem statement and justification of the stu  dy

The socio-economic situation of Brazil is variatileoughout different regions of the country
and with that, sanitary conditions also varies.@dg to the latest report of evaluation on the
National Plan of Basic Sanitation published byNhnistry of Cities of Brazil (2015), the total
accessibility to improved sanitation of the counn$r$9.8%. The southern region, which is more
developed, has 89.4% of accessibility, while inl&eest developed region (north), only 34.9%
of the people have access to sanitation serviteselis a big difference when comparing urban
and rural areas, in which the last one has loweesxto sanitation (19.2%) (Ministério das
Cidades, 2015).

For Brazil to achieve the SDG requirements by &80, a lot of effort from authorities is
required. Although the Brazilian Government hasested in programs to improve the
sanitation picture, the evaluation on the NatioRkn of Basic Sanitation (Ministério das
Cidades, 2015, p. 50) points out that with the psagl sanitation plan, by year 2033, 92% of
the population in the country will have accessawitation by sewer collection or septic tanks.
While this might be an improvement, this figurdl $&lls below the universal coverage SDG
target. Though many people living in rural area:idbhave access to improved sanitation, the
biggest concerns are towards poor people in urbdormal settlements where the
environmental conditions have a negative impagbublic health.

This research focuses on the factors that can enatilersal coverage in urban informal
settlements of Brazil's capital, Brasilia. It ipnned city that was built from scratch in the
1950’s and inaugurated in 1960 as the new capit&8razil. The city is located within the
Federal District, which is an area of 5,780km2 tedain the central-west part of the country
(IBGE, 2016). Although it was planned for 500,0@®ple, the Federal District has grown into
almost 3 million people (Campos and Canes, 2018i, 2005). Together with the satellite
cities that emerged surrounding the capital’s malemne-shaped area, many low-income
informal settlements have evolved illegally on bpttblic and private land. These settlements
have remained for years without any infrastrucpn@vided by the government, which is only
provided after an area becomes legalized. In csinvgth the rest of the District that has proper
sewer collection and treatment in one of the sixt@&) existing wastewater treatment plants
(CAESB, N.D.), people living in these informal $ements have to provide their own
decentralized solutions or live under hazardouslitimms, such as having raw wastewater run
down on the streets.

One of the low-income informal settlements of Biast Vila Cauhy — was chosen as a study
case location to analyze its sanitary situatiogFe 1). Vila Cauhy emerged together with the
construction of Brasilia. It is located inside t@ministrative region of Nucleo Bandeirante,

one of the first satellite cities of Brasilia. Vitmuhy is a small settlement with 1,468 inhabitants
and 432 dwellings over an area of 26.1 hectaredi{@m, 2016b). Due to environmental issues
and the real estate value of the area, Vila Caasyrhany problems in becoming a legalized
urban settlement (Barbosa, 2015). In this scendhie,government does not provide any
sanitation services or infrastructure for the papiah. Few families could afford systems such
as septic tanks to contain household and wastewhitexd of this situation, the population

collectively funded and built a sewer network withgovernment assistance. Unfortunately,
due to limited financial resources and lack of tecal knowledge, the community’s project
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failed for two reasons: (1) not all households wemenected and (2) detrimental environmental
impacts arose from raw wastewater being direcigliirged into a nearby stream.

While the technological solution proposed by théaMauhy community has failed, this
example indicates significant factors that oughbéadaken into account when developing and
improving upon the informal settlement’s currenhitgtion situation. The research mainly
focuses on the applicability and sustainabilitydetentralized sanitation services in the study
case and what affected its development, delivedyugmtiake. It further investigates the decision-
making process regarding planning and the manageshsanitation services in Brasilia which
enables the identification of bottlenecks that t@ms the achievement of improved sanitation
access for all. The research findings and recomaterds can benefit Brazilian informal
settlements with similar decentralized sanitatioobfems, as the study case outlines general
sanitary problems and how populations are affeloyetthe lack of public services. The ultimate
purpose of this research was to contribute to dmemement of universal sanitation coverage
and the achievement of target 6.2 of the SDGs.

Federal District.of Brazil

Legend

- Vila Cauhy

- Delimitations of the Federal District

Figure 1 - Location of Vila Cauhy - retrieved frdBoogle Earth (2016)

1.3. Research objectives

The main objective of this research is to increasgerstanding of the factors that affect the
development, delivery and uptake of decentralizdzhm sanitation in low-income informal
settlements of Brazil, through a case study in iBeasVithin this topic, specific objectives are:

« Investigate why informal settlements exist and hiog&y emerged in such a planned city as
Brasilia;

- Characterize the present sanitary situation anifiyvitle adequacy of sanitary solutions in
the study case location;

- Investigate institutional decisions towards samitaolutions for informal settlements,
regarding planning, management and technical faitgib
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1.4. Research questions

The following questions are complementary to thec#jt objectives and are answered in this
research:

* What factors contributed to the development ofrimfal settlements in a planned city such
as Brasilia?

* To what extent does living in an informal settleinaffect accessibility to sanitation in
Brasilia?

* How is the decision-making process for implementatf sanitation developed and how
has planning affected technology choice, implenterand management of decentralized
sanitation systems in informal settlements in Big®i

1.5. Hypothesis

The main hypothesis of this research is that ttssipte solution of achieving universalization
of sanitary services in Brasilia relies on the didopof decentralized solutions for the informal
settlements. It is also assumed that Brazilian gowental authorities overlook this option as
a reliable and sustainable solution that can bested in.

1.6. Outline of the thesis

This thesis is structured in six chapters. Thet fitgepter is an introduction to the research,
which substantiates the importance of the studjgabibes, research questions and hypothesis.
The second chapter is a literature review on tbeajlsanitary situation, challenges of the sector
and overview of different topics that are essemtidhe understanding of the studied problem.
Chapter 3 brings the methodology used to colledtamalyze data. Results from interviews,

survey and secondary sources are presented in€lp@nalyzed and discussed in Chapter 5.
In the final chapter are the conclusion of eackaesh question and overall conclusions based
on research findings; it also presents proposaddutesearches to fill the gaps of this study.
Additional materials, such as full survey resuldsd interview protocols are included as

appendices.

1.7. Chapter summary

(1%

» Sanitation services in the world have improved frgears 2000 to 2015 with th
implementation of the MDGs. However, 2.4 billioropée in the world still lack acces
to improved sanitation.

2]
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» The world has today the new challenge to implen&&s, in which one of the targets
is to provide access to improved sanitation foaatl end open defecation by year 2030.

» Decentralized sanitation has a good chance to Isessainable solution for th
implementation of sanitation services in poor urbagas, overcoming constraints that
might exist in centralized solutions.

D

» According to the latest report of evaluation onRen of Basic Sanitation published by
the Ministry of Cities of Brazil (2015), the totatcessibility to improved sanitation of
the country is 69.8%. By year 2033, Brazil planathieve 92% accessibility, which
does not meet with the global SDG target 6.2.

» Brasilia is the capital of Brazil since 1960 angerethough it is a planned city, there are
many informal settlements since the constructiamoge It was chosen as a study case
for this research. One of its low-income informettements, Vila Cauhy, is approached
in this research to complement the study.
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CHAPTER 2

Literature Review

This chapter gives a theoretical description anevent literature discussions related to the
topics approached in this research: Overview obalsanitation; Sustainable Development
Goals; sanitation in informal settlements; centeadi and decentralized sanitation systems,
technologies, management and sustainable planning.

2.1. Overview of global sanitation

The world has become very urbanized during thefpastiecades, which is a big challenge for
the universalization of sanitation services. Oaf the population today lives in urban centers
and it is predicted that most of the world’s popiola growth will take place in these areas
(Cohen, 2006, United Nations, 2015b). Keeping paith the expansion of the cities and

providing appropriate infrastructure is a big cbafie that governments have to deal with.
Recommendations from United Nations (2015b) ard gwvernments should implement

policies ahead and prepare for population growdviging sustainable solutions and expand
infrastructure to ensure accessibility to services.

While water, sanitation and hygiene (WASH) are egakfor human health and welfare, many
people still do not have access to these basic huiglats (Unicef and WHO, 2014). According
to Unicef and WHO (2015), 68 percent of the glopapulation has access to improved
sanitation facilities. While the picture has impedwover the last 25 years, 2.4 billion people in
the world still lack access to improved sanitatibime studies have pointed out that the majority
of these people live in developing countries iniddr Asia and Latin America and Caribbean
(LAC) (Unicef and WHO, 2015). Many efforts have herade to increase improved sanitation
throughout the world, but there is still a lot t® done.

Sanitation is not only a basic human right, bueasal to human development and reduction
of poverty. Studies point out that providing impedvsanitation, safe water supply and hygiene
education will effectively affect the populatioriigalth (Mara, et al., 2010, Unicef and WHO,
2014, WHO and UNICEF, 2000). According to WHO andidégf (2000), 65 percent of
diarrheal diseases and related morbidity of 26grenmay be reduced by WASH interventions.
This has a strong impact in work productivity astial enrolment, which is directly related
to the social and economic development of the wiMdra, et al., 2010).

WHO (2016) defines sanitation as “the provisioriaaifilities and services for the safe disposal
of human urine and faeces. [...] It is the mainteeaoichygienic conditions through services
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such as garbage collection and wastewater disp@8&atO, 2016). For the UN sanitation is
also “a system for the collection, transport, tmeet and disposal or re-use of human excreta
and associated hygiene” (United Nations Economit Social Council, 2010, p. 2). In other
words, it is a “multi-step process in which humawreta and wastewater are managed from
the point of generation to the point of use omudtie disposal” (Tilley, et al., 2014, p. 10). By
collecting and disposing human excreta in a hygienay, the spread of pathogens is
tremendously reduced. Improved facilities togethigh hygienic behaviors work together in a
multi-barrier approach to break the cycle of pa#mg diseases (Unicef, 1999). Sanitation is
declared by the UN as a human right and it showdabcessible by everyone, without
discrimination. For the UN, sanitation has to e saygienic, physically accessible, affordable
and culturally acceptable (United Nations Econoamd Social Council, 2010).

According to Unicef and WHO (2015), 70 percentha tincovered population and 90 percent
of the people who still practice open defecatiovedi in rural areas. Nonetheless, the
environmental and health conditions of the peopiad in poor urban areas is much worse,
due to the density of these settlements and thee dilaman contact with their excreta, which
facilitates the break out of contamination by dieal diseases (Mulenga, et al., 2004, United
Nations, 2015b). However, governments in developmuntries have been reluctant to provide
sanitation for informal settlements. The rationadind this attitude is that providing services
would mean being complacent with the living sitaatiof these communities. Governments
prefer to eradicate the slums than projects toldpwhem (Solo, et al., 1993).

2.2. Sustainable Development Goals

In the year 2000, most countries of the world sigriee United Nations Millennium
Declaration, where eight goals were set to be &ehlidy the year 2015 (SDGF, 2016). The
Millennium Development Goals (MDGs) aimed develagpthe world by achieving targets in
different areas of action. Sanitation had a focithiwthe 7" goal — Ensuring Environmental
Sustainability. The target was to halve, by yedr32@he proportion of the population without
sustainable access to safe drinking water and basitation. The efforts to achieve the target
resulted in 2.1 billion people gaining access tprioved sanitation (Unicef and WHO, 2015).

Pursuing the same philosophy as the MDGs, the Wnitations proposed in 2015 a new
document with 17 goals — the Sustainable Develofngls (SDGs). With sustainability in
mind, these goals (Figure 2), which associate fii&rated targets, are to be achieved by the
year 2030 (United Nations, 2015a). The goals hae@mbition of transforming the world with

a universal development agenda for the global conityydeaving no one behind. Even though
the SDGs are not legally binding, countries areceigd to meet the agenda by creating their
own policies and actions to implement the 17 goBlteere are global partnerships to support
national efforts. Although, the involvement of EVel stakeholders is required to implement
the agenda (United Nations, N.D.).

2 United Nations
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Figure 2 - Sustainable Development Goals (Unitetidva, 2016, p. 48)

FOR THE GOALS

Goal 6 of the SDGs encompasses clear water andasani “Ensure availability and
sustainable management of water and sanitationafior(United Nations, 2015a, p.18).
Sanitation is within this goal, in the specificgat 6.2, which aims to “achieve access to
adequate and equitable sanitation and hygienellfand end open defecation paying special
attention to the needs of women and girls and thosalnerable situations” (United Nations,
2015a, p.18). To avoid misinterpretation of thrgea, the definition of ‘adequate’ or ‘improved
sanitation’ was established by the Joint MonitorfPigogram (JMP) for Water Supply and
Sanitation, created by WHO and Unicef. An improveahitation facility “hygienically
separates human excreta from human contact” (UaicefWHO, 2015, p.50) and is defined
by: flushed or poor-flushed systems to piped sesysmtem, septic tanks or pit latrines;
ventilated improved pit (VIP) latrines; pit latrimevith slabs; and composting toilets. Any
flushing or poor flushing systems that are disposkséwhere are not considered improved
sanitation. Open pits, buckets or hanging toile¢sadso unimproved sanitation, as are shared
facilities of any type or open defecation (UnicetiaVHO, 2015).

2.3. Sanitation in poor informal settlements

Urbanization is the migration of rural populatidnom small settlements where the main
economic activity is agriculture, to the urban areahich are dense and mainly focused on
industrial and services activities (United NatioR815b). Urbanization is inevitable and seen
as a positive phenomenon since it enables signifieeonomic development. More than half
of the population today lives in urban areas ansl jiredicted that this number increases to 5
billion people in 2030 (United Nations Populatiounié, 2007).

While urbanization facilitates economic and sodi@velopment, provision of adequate
infrastructure for all is impaired by the rapid amgplanned population growth (United Nations,
2015b). This is the situation in developing cowdri- the population is rapidly increasing,
infrastructure is not provided for urban poor ahd nhumber of people living in slums is
increasing (United Nations Population Fund, 2007the year 2012, nearly one third of the
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population in developing countries lived in slumsdathis number is increasing (United
Nations, 2015b).

The planned parts of a city, where infrastructsrprovided by the government, are considered
formal settlements. Many aspects are considerech\wlaning a formal settlement, such as
physical, social and economic. Settlements thatrgendlegally in public or private land in a
random and irregular manner are considered infosetlements. They are unplanned and
breach governmental rules and consequently lacksacto water, sanitation, electricity,
garbage collection, paved roads and all other sirfuature that are implemented by the
authorities in the formal settlements. The inforsettlements can be composed by permanent
or temporary house structures and commonly hawiempzate inside facilities (light, air, water,
toilet). Even though the dwelling may exist forerylong time, they do not have the right of
occupancy. They are typically over crowded aredh Wighly dense population and usually
emerge in the cities’ borders, green belts, edgiags, railway tracks or low-lying flood prone
areas (Ishtiyag and Kumar, 2011). UN-Habitat (20dBkcribes informal settlements as
residential areas where inhabitants have no sgcuritheir dwellings, usually lack basic
services and city infrastructure and the housingsdeot comply with regulations and are
usually located in geographically and environmehtardous places. Informal settlements
exist all around the world in many location, dimiens, forms or typologies and they can be
called slums, poor urban areas, “squatter settlesndavelas, poblaciones, shacks, barrios
bajos, bidonvilles” (UN-Habitat, 2015, p. 2).

Many governments do not acknowledge the existehstums or informal settlements, which
hinders sustainable development (UN-Habitat, 208x)vernments usually overlook these
areas and insist in not providing services nontentive and attract more people to live in these
illegal settlements (Solo, et al., 1993). The peapho live in the peri-urban areas or informal
settlements are left out of the society, experieomestant discrimination and suffer from
spatial, social and economic exclusion (Solo, gt1l893, UN-Habitat, 2015). These are the
people who have no access to water or sanitatidfiveimo should be a focus of concern” (Solo,
et al., 1993, p. 3). Due to the high density of plegulation in informal settlements there is a
big potential for the spread of diseases. The ¢tdakproved sanitation in these areas limits the
options of disposal of human excreta, leading f@amination and spread of diseases (Isunju,
et al., 2011).

Poor urban areas experience a hand full of samitakeficiencies, as described by Tayler, et al.
(2003). Most of the times, there are no sanitafémilities, which can happen due to the illegal
characteristics of the informal settlement, or ddegause of the fast population growth that
impairs the services provision. When sanitationilifees do exist, many times they are
unpleasant or unhygienic and are not used by tlpulaton. Other times, they may be
inaccessible to the poorest people and are exeltsithe ‘slum landlords’ or to those who can
pay to use the toilets. Sanitation facilities migitdo have been provided but are not well
maintained or operated, which causes a systenrdaiinally, in many poor urban areas the
facilities may be in place and well-functioning,tlibhe wastewater collected is not treated
causing big environmental and health impacts elsegvh

There are many challenges in providing sanitarytsmis for peri-urban areas in low-income
countries. Many constraints such as physical/teeineconomical/financial, institutional and
structural may be a reason not to provide senirceélese areas, pointing out the need for a
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profound reform. The following explanations are @xgd by Solo, et al. (1993) in the WASH
technical Report n°85:

» Conventional sewerage systems might be limited ysisal and technical issues. Poor
urban settlements are commonly in an undesirahk@ ta build due to low market values.
These places are hardly reached by conventionaérsewstems without turning into
expensive systems. Moreover, the houses usualiyptibave adequate space in between to
settle conventional sewer pipelines.

» Economic and financial problems are a constraintbfath the service provider and the
dweller. For the company, the investment for impmeatmg and running a sewer system is
very high and not paid back by the poor communitigggrading the slums requires a big
investment and external financing resources aralmatys easy to obtain. For the dweller,
there is a financial issue to legalize the housttemkarn sanitation services and to connect
to the sewer system for the first time.

» Ineffective public works are known to be complicht@nd disorganized, which is an
institutional constraint for the universalizatiorf sanitation services. Difficulties in
developing countries include: discipline to chaagd collect payments in poor urban areas;
being able to build new systems with the companggsources; corruption and
politicization; lack of eager to increase efficignand expand services to all possible
markets.

» Structural constraints are harder to deal with tdueonflicting values and different policy
viewpoints. Some of the structural aspect thacaBanitation provision are: non-inclusion
of the poor in the legal rights to access servaresyn a propriety and in the policies that
conduct urban development; failure of developmelaing that do not consider the
population growth; illegal land are more attractiwehe poor for the distorted land markets,
which perpetuate the problem in these areas.

Meeting the sanitation needs of informal settlemeaguires a significant and profound reform
to win the limiting constraints. These areas remuither solutions different from the
conventional systems adopted in develop countdagerstanding the urban poor and shifting
the institutional behavior is required and take®t(Solo, et al., 1993).

2.4. Centralized vs. decentralized sanitation syste ms

Centralized sanitation systems have been histtridaleloped to protect the environment and
human health. Along with the development of cidtion and urban growth, providing
centralized systems have always been the mosttigeanswer, especially for developed
countries (Lens, et al., 2001). However, systere lhe@come complex due to the development
of technology and high standards for the treatéidezfts (Henze, et al., 2008). In the other
hand, cities are agglomerating increasing numbepeaiple and the provision of improved
sanitation to all, especially urban poor, with calited solutions are considered to be
unsustainable (Lens, et al., 2001, Libralato, et 2012). Decentralized sanitation in an
alternative solution that can be used to overcdmadlenges of access to the urban poor and has
a high chance to be the answer to achieve the §DiBsalato, et al., 2012, Parkinson and
Tayler, 2003).
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2.4.1. Historical overview of centralized Sanitation

Historical records show that sanitary engineeriag lheen developed for more than 4500 years,
since the Mesopotamian Empire, towards a centdlgstem. The Minoans, first advanced
civilization in Europe, were located in the islaoidCrete, which today is the most populous
island of Greece. Archeological founding proof ttieg Minoan civilization created advanced
water and wastewater systems in their palaces diil68BC, including aqueducts, cisterns,
lavatories, sinks, manholes and sewers. More tB@mrieters of sewers were found in Knossos,
with up to 3m of depth (Angelakis and Rose, 2014).

Over the years, sewer collection was developedgaleith civilization and urbanization,
promoting health and protecting the population frdiseases. The existing sanitary systems
had centralized collection by primitive sewers. ient Greeks (300 BC to 500 AC) used public
latrines and the wastewater was drained togethértive stormwater away from the cities. In
Roman times (800BC to 450AD), there was alreadyraterstanding of keeping the wastewater
away from drinking water sources. However, the tséion system collapsed along with the
Roman Empire, because of the dependence on theaediertion by aqueducts that used man-
power from the army to work.

When cities such as London and Paris emerged fnenRbman Empire, sewers did not exist
and human excreta were thrown directly into theets. Implementation of centralized
collection was again attempted to clean the stia®dscesspools were used to store the waste.
Overflowing cesspools would contaminate drinkingtavasources, killing several hundred
thousand people from waterborne diseases. Witinthestrial revolution, the new cities had a
high population growth and with it, death ratesnirevaterborne diseases also grew. The
understanding of direct relation of sanitation &edlth increased in this era, after many deaths
due to this reason. The answer to this problem teasnvest in sewerage collection,
guaranteeing separation from drinking water soufkcess, et al., 2001).

The earliest treatment of wastewater was the deositign in agricultural areas, reusing
wastewater for irrigation and fertilizer in cropffis. Other type of technologies emerged in the
beginning of the 20century, with the Imhoff tanks and biologicaldils. Early activated sludge
systems were implemented in UK, through simple tamraof wastewater and settling tank,
which soon was vastly used in Europe. The treatestewater was discharged in surface water
and a new problem emerged: eutrophication. Thentdolgy to treat nutrients (nitrogen and
phosphorous) developed and the treatment unitsroaore complex (Henze, et al., 2008).
While the activated sludge systems became morenadda other technologies of treatment
with different concepts also emerged in the lastades, such as anaerobic treatments with
UASB and ponds, constructed wetlands and membrzterss (Lens, et al., 2001).

Centralized urban sanitation systems are usualtyippgystems that collect large volumes of
wastewater of all the city and treat them in a @@mwastewater treatment plant (Massoud, et
al.,, 2009). These systems have played an importdatto protect human health and the
environment, increasing public comfort in the indias$ world. However, there is a discussion
over the sustainability of these systems, dueddaitge amount of clean water used for flushing,
energy consumption, technical complexity, high €@std non-recovered resources — except for
the water (Lens, et al., 2001). Using the statéhefart centralized treatment technologies to
universalize sanitation services considering fufpwpulation projections, are not considered
sustainable (Lens, et al., 2001, Libralato, et24l12).
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2.4.2. Decentralized Sanitation

For many years, engineers have considered ceeftalimterborne sewer systems the most
feasible and reliable sanitarily solutions. In Epgoand North America these conventional
sewer systems have successfully worked. Howevisrijgmot the case for peri-urban areas in
low-income countries (Strande, et al., 2014). @ndécentralized options were considered to
be temporary solutions are now becoming more diteacolutions for the world’s needs
(Strande, et al., 2014). Decentralized solutiomsaar alternative that allows improvement of
environmental and health conditions of low-incomeas. It also enables resources recovery
and engagement of local stakeholder participatioplanning and decision-making, which is
the answer for a sustainable system (Parkinsormaplker, 2003).

Decentralized sanitation is an alternative for @nional systems that is practiced in many
parts of the world nowadays, especially rural arids increasingly recognized as a potential
solution to reduce the lack of accessibility to impged sanitation over the world and peruse the
achievement of the Sustainable Development Godlwglato, et al., 2012). According to
Isunju, et al. (2011), it is a feasible and ecoruaiy appropriate solution for informal
settlements. Decentralized solutions are usuathpkd, small, easy to operate and maintain
locally, low-cost and suitable for a household @nzall community, which are designed and
built locally (Lens, et al., 2001). As defined bgris, et al. (2001, p. 136), a decentralized system
“employs collection, treatment and disposal/redseastewater from individual homes, cluster
of homes, isolated communities, industries oriagtnal facilities, as well as from portions of
existing communities at or near the point of wageeration”. Although the components of the
decentralized system might be the same as the nboral centralized systems, the technology
adopted is different and might enable recoveryesburces. Moreover, not all decentralized
systems adopt all the components (Lens, et al.1)20hile in centralized systems the final
disposition is far away from the generation podgcentralized systems usually treat onsite,
which means that the final disposition is neargbeeration point. Piping systems might also
be used in clusters, however in a much smalleedbain centralized systems (Massoud, et al.,
2009).

When talking about on-site decentralized sanitatfaecal sludge is the term used for the
wastewater. Faecal sludge is the wastewater that isansported by a sewer and it has variable
consistency, quantity and concentration. “It is @wpartially digested, a slurry or semisolid,
and results from the collection, storage or treatro&combinations of excreta and blackwater,
with or without greywater” (Strande, et al., 2014,1). Faecal sludge comes from on-site
sanitation, such as septic tanks, pit latrines taifgts and aqua privies.

2.4.3. Decentralized technology selection

Many different technologies may be used in decémé@ systems. The Compendium of
Sanitation Systems and Technologies published byaga(Tilley, et al., 2014) brings a
summary of different technologies for user integfamollection, conveyance, treatment and use
or disposal. The technology selection in each walsdepend on many factors, such as cultural
aspects, water availability, financial matters #valpossibility of using by-products (Tilley, et
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al.,, 2014). The most appropriate technology must ‘teeonomically affordable,
environmentally sustainable and socially acceptaiMassoud, et al., 2009, p. 656).

As stated in the Compendium (Tilley, et al., 201téhnologies for the user interface will
depend mainly on cultural aspects, water availgtéind the possibility of using by-products.
It must guarantee the hygienic separation of humameta and interface to prevent possible
faecal contamination. Dry toilets, urinals, uringedting dry toilets (UDDT) are some of the
examples that might be used. The separation o @il faeces are important here if there is a
possibility of making fertilizers, such as struvdat of urine. The selection of user interface
device will influence the next step of the systerhich is collection and storage/treatment.

One of the most common technology for collectiod atorage are septic tanks (Hophmayer-
Tokich, 2006, Massoud, et al., 2009). Other tecbgiels available are VIP latrines, fossa
alterna, composting chamber and biogas reactom@uathers. Depending on the storage time
and conditions, the technology might also provigetteatment step, which is the case for septic
tanks. Anaerobic baffled reactor (ABR) is an imgnment of the septic tank, which due to the
increased contact time by the baffles, there isrggrovement of the treatment (up to 90% of
BOD reduction). Anaerobic filters are an improvemefthe ABR due to the use of biological
filters in each baffle that increase the effluenalgy by removing nitrogen up to 15%. The
selection of technology to be used will mostly depen the space availability, characteristics
of the soil, groundwater level, volume of wastewgi@duced, management level (household,
shared or public), use of by-products (e.g. biogeector), financial resources and local
materials available (Tilley, et al., 2014).

When the collection and storage unit does not deotieatment on-site, than the sludge needs
to be conveyed to an off-site facility. The tectogyl used might be sewer-based or container-
based. In the last case, motorized or human-powargtying and transport are required. The
selection will depend on: the volume of productattiwill be transported; the distance,
accessibility and topography from the collectionnpdo the treatment facility; financial
resources; characteristics of the soil and groutelwand availability of a service provider.
Conventional gravity sewers might be used, eveaghat is a decentralized system. However,
the length of pipe is much smaller than in a céized system. Human-powered emptying of
pits, vaults or tanks can be done as long as gioteequipment such as boots, gloves, overalls
and facemask are used. The emptying can be dohadkgts and shovels or using a manually
operated pump. Motorized emptying is usually doypa bruck with a motorized pump (Tilley,
et al., 2014).

Treatment facilities are usually applied for neigiinods or city scale systems. There are
conventional technologies which can be used, buhvastly depend on the financial resources.
It is also commonly practiced for a conventionalsteavater treatment plant to receive
wastewater from the decentralized systems. Faaaddes treatment plants are recommended
in cases of creation of by-products. The choicenoét appropriate treatment technology will
depend mostly on financial availability, space iegments, volume to be treated, disposal or
reuse requirements, availability of constant sowfoglectricity, skills and capacity for design
and operation (Tilley, et al., 2014).

Products will return to the environment in the fisgstem step, which can be the final
disposition of the reduced-risk material or a usefaource for reuse (Tilley, et al., 2014). The
reuse of resources is a good solution that cldse®op of ecological sanitation as a sustainable
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practice (Winblad, et al., 2004). According to &yl| et al. (2014), the type and quality of the
final product will play an important role on thegsibility of reuse. Social-cultural acceptance
is also important to determine if there is a pdssibarket for the use of the product. Local
demands and legal aspects might preclude thediapbsition of the material in a determined
space or the use of the by-product. A few of commem of products are: use of stored urine
as fertilizer; application of dehydrated faecesais conditioner; application of treated sludge
in agriculture; irrigation with treated effluenist pond; reuse of water with effluent discharge
in water bodies or groundwater; biogas combustorehergy production (Tilley, et al., 2014).

New technologies are being tested such as Latratey@ration and Pasteurization (LaDePa)
machine that produces sludge pallets that can fmasted for energy production (Tilley, et

al., 2014), and the Janicki Omni Processor, thadysces drinking water and electric power out
of sludge (Janicki Bioenergy, N.D.).

2.5. Decentralized Management

Onsite sanitation technologies can be a viable rande affordable solution. However, the
success will depend on the appropriate managenfetiteoentire service chain, including
collection, conveyance, treatment and disposadase. Faecal sludge management (FSM) is a
relatively new field that is increasingly being aokvledged. An effective FSM requires the
interaction among many organizations and indivigifi@dm public and private sectors and civil
society, which all together will manage every stéfhe sanitation value chain (Strande, et al.,
2014).

When managing sanitation in an informal settlemtrgre are many difficulties that may be
encountered, such as: users not being able todaffidequate emptying services; streets too
narrow that impair the access of collection andhgpert trucks; operators cannot afford
transporting the faecal sludge to treatment faedjtlack of treatment facilities for the faecal
sludge. Therefore, FSM requires a system-level agabr in all steps of the value chain. It
combines planning with the technology selection ar@haging the system, as schematically
presented in Figure 3 (Strande, et al., 2014).

Management

Figure 3 - FSM integrated systems level approadta(@le, et al., 2014, p. 7)

The management of a decentralized sanitation systEght be either centralized or
decentralized. When centralized, public authoritidé still make the planning and decision-
making, even though the technical solution is deeéired. However, it is more suitable in
these cases to engage the community itself to neatiegysystem, in a decentralized manner
(Parkinson and Tayler, 2003). Decentralized managens defined by Parkinson and Tayler

Literature Review 15




(2003, p. 79) as the “planning, decision-makingsigie of physical infrastructure, and
management arrangements for operation and mairdehahthe system.

There are many forms of decentralized managemeset,ta the level of transfer of power,
authority and responsibilities from the governminsubordinate sectors, public independent
organizations or to the private sector. The deeéimaition may be political, administrative or
fiscal. Political decentralization gives the citigeor the community leaders the power for
decision-making. Administrative decentralizatioraiglistribution of authority, responsibility
and financial resources to different levels of teatral government. Responsibilities include
planning, financing and management of some of thblip functions. Deconcentration,
delegation and devolution are the three main foohsdministrative decentralization, as
follows (Decentralization Thematic Team, N.D., Faag, et al., 2001):

» Deconcentration is the shift of workload from tleatral government in the capital to field
offices, located outside the capital,

» Delegation is a bit more broad type of decentribra where there is a shift in the
responsibilities of decision-making and administratto semi-autonomous public or
private organizations;

» Devolution is when the central government transédirshe autonomy (decision-making,
finance and management) to units of local goverrismeith corporate status.

In order to fully achieve management decentralirgtit is important to decentralize financial

responsibilities. There are many ways to accomglstal decentralization, which might be

through self-financing, cost recovery through rawerservices, co-financing where users
contribute with labor or infrastructure, indiredtarging (taxes), intergovernmental transfers,
loans, etc. The most complete forms of decenti@drzaare privatization and deregulation,

where governments divest from responsibilitiesyftdéansferring them to other organizations,
public or private (Decentralization Thematic TedrD.).

2.6. Planning towards sustainable sanitation

To achieve sustainable urban development, it isomapt to plan for sustainable sanitation.
One of the keys in achieving that is by considering users’ needs. The most common
practiced approach nowadays is supply-driven, whidbcused around a favored technology
rather than including the views of the users. ivellgping countries, supply-driven approach is
criticized over its large investments and operatinod maintenance needs. Moreover, the main
beneficiaries tend to be the ones that can affoht for services and the poor urban areas are
once more excluded (Luthi, et al., 2010). A newadiréor the planning process is the ‘Demand
Responsive Approach’ (DRA), where the users ofstirdtation system are consulted and their
demands guide the investment decisions. The populatill establish how much they are
willing to contribute in cash, labor or time foretimplementation, operation and maintenance
of the system substantiating the planning and aeeimaking process (Mulenga, et al., 2004).

The communicative approach takes into consideratnftiple viewpoints from different
stakeholders, through an open dialog and exchahngeas. The communicative planning will
allow policy ideas to be “developed, disseminatad &anslated into action” (Luthi, et al.,
2010, p. 87). Participatory planning is recommenidestrategic planning framework and has
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proven to be effective in sanitation projects abtire world (Lithi, et al., 2010). When dealing
with sanitary solutions for poor urban communitiesderstanding their needs and priorities
will help in planning an efficient system that i®ra appropriate. Many times the citizens do
not prioritize sanitation as a need, which will wed their wiliness to pay for services. Their
participation in the process will increase the awsnof understanding the necessity and enable
a much more successful outcome (Mulenga, et a040

Open Wastewater Planning (OWP) and Household-Gashienvironmental Sanitation (HCES)
are two innovative approaches of sanitation plagmresented by Lithi, et al. (2010). Both
approaches focus on the treatment results anddmnsiaste a resource, which ensures the
sustainability of the systems. They also recogsiakeholder involvement as a requirement for
effective planning. OWP is a simple and flexiblethoal that is used to plan the most feasible
technical solution, considering not only economspexts, but also the objectives to have
sanitation in the specific case. It allows planrterpromote the best locally adapted solution
and develop new technologies that will best fit #iea, considering the system as a whole.
HCES is a step-by-step demand-led planning apprbatimas the household as the main aspect
for planning and implementation. It focuses ondtymunity involvement in all planning steps
and acts on unplanned and uncovered areas anchtmme neighborhoods. This approach
drives away from conventional centralized planningludes the users’ needs in the decision-
making process and has the household as the npeotad the planning process (Luthi, et al.,
2010, Schertenleib, 2005).

Implementing HCES planning in a sanitation progsb has some challenges. It is a process
that takes time to implement, much more than algwiniven approach. The slow progress can
cause frustration at the community level if thegass is too long. Although HCES allows
flexibility in the technology selections, stakehailsl tend to keep on their comfort zone and
choose traditional and known technologies, whiehadiren disposal-oriented rather than re-use
oriented solutions. Another feature of this plagnapproach is that it takes into consideration
different points of view from all stakeholders, wican impair reaching a consensus among
the parts. For this reason, it is important to hateisted community leader to mediate different
interests (Luthi, et al., 2010).

After intensive piloting and evaluation of the heheld-centered approach between 2006 and
2010 in Africa, Asia and Latin America, the methwds updated from Household-Centered
Environmental Sanitation (HCES) to Community-Ledbéim Environmental Sanitation
(CLUES). The new approach highlights the importanEecommunity involvement in the
planning and decision-making process. The mainadtearistics from HCES are preserved in
CLUES - it is a multi-sector and multi-actor appriea which considers stakeholders
involvement from an early stage of the planningcpss. Lithi, et al. (2011) propose a seven-
step guideline for uncovered urban or peri-urbammanities to plan and implement an
environmental sanitation system considering CLUBSr@ach. The planning steps include
appraisal (process ignition and launch of the plannprocess), engagement (detailed
assessment of current situation, prioritizatioepiification of service options and development
of an action plan), and implementation of the acpan (Luthi, et al., 2011, Lithi, et al., 2010).

A precondition to adopt the CLUES approach is teehan enabling environment. It is a set of
the following dynamic inter-related conditions sii®wn on Figure 4 government support; legal
and regulatory framework; organized institutionahagements; technical expertise; provision
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and access to financing mechanisn Government

and socio-cultural acceptance (Lutt Support

et al., 2011, Luthi, et al., 201C

Schertenleib, 2005). Sosio-cititaral ;zgillztr;dr
The enabling environment must £ “°°7ance F oo o
identified from the beginning of the

planning phase and improved alor  Financial Institutional
the implementation process. It | Arangements Arrangements

important for the success of an
investment and the six conditions wi
impact the implementation
sustainability and effectiveness of the _ . )
project. Achieving a fuIIy enabling Figure 4 - Elements of the enabling environmentt{lit al., 2011)
environment is highly improbable, however theresamme factors that are more or less enabling
and should be focused on (Lithi, et al., 2011, 8ehkeib, et al., 2003).

Governmental support is extremely important for it@lementation of the project. On the
planning phase, it is usually assumed governmemnggbort, but rarely assured. In the specific
case of informal settlements, for a successfulnteakzed sanitary solution to be implemented,
the local government must be engaged in providamgtation for all, especially the poor. An
enabling political environment is the governmerstgpport to decentralized decision-making
and service provision as well as encouragemerdrofieunity participation (Lathi, etal., 2011).

Skills and
Capacity

The legal and regulatory framework will dictate htve sector will perform their functions.
Laws, regulations, standards and codes define lawasy services will be delivered, by
whom, what are the standards that have to be nhéthvare the acceptable infrastructure, how
the tariff will be implemented and so on. Manyluése frameworks are adapted from developed
countries and are often not applicable to devebtpmiountries situation. Introducing a new
system in this context will depend on the legal amgulatory framework in place. Special
attention is required on regulations of ministoegovernmental agencies responsible for water
supply, environmental sanitation and urban planaing also on laws that promote or prohibit
community participations in environmental protentactivities (Luthi, et al., 2011).

There are many different stakeholders involvedhia institutional arrangement of sanitary
services. When planning a community-centered systers important to understand the
interaction between the stakeholders, their infb@ennterest and importance in participating
on the project. The different actors that mightilreolved are: household members, local
councilors, local schools, community-based orgdiana (CBO), community-level authorities,
municipalities, district authorities, urban devetggnt authorities, specialized agencies, NGOs,
private service providers and farmers (LUthi, et 2011). Most of the Urban Environmental
Sanitation Services (UESS) organizations are notilif@ized with the CLUES approach,
through a consultative process and respondingadttusehold demands. This will require a
shift on the behavior of these organizations adgpto the household-centered approach
(Schertenleib, et al., 2003).

Assuring a high level of technical skills and capaim conduct the project management process
are fundamental for an effective implementatioraafommunity-led decentralized sanitation
system. The strengths and weaknesses of the stdkehahould be identified together with
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the institutional arrangement characterizatiorihé involved actors do not have the required
skills and capacities, they should be properlyntdi to guarantee the effectiveness and
sustainability of the project.

Financial arrangements will deeply affect the t@tbgy selection for the sanitation system of

the community. Regardless of how simple it can leving an adequate environmental

sanitation service is always costly. Not only thpiementation prices have to be considered,
but also the costs for administration, operatiod araintenance, training of staff, expanding

hardware, social marketing programs, and so oncaéal investments are still funded by the

central governments and international developmgahees. However, studies have showed
that the urban poor are capable of gathering filnelsiselves for sanitation services that are
properly designed for their financial status. Mo the wiliness to pay for these services will

depend on their understanding of the benefits efngaaccess to improved environmental

sanitation. An enabling environments requires arfaial arrangement that is locally anchored,
easily accessible and sustainable, as it is il adst-recovery system (Lithi, et al., 2011).

One of the main aspects of an enabling environrfzerd sustainable system is having socio-
cultural acceptance of the infrastructure thaeiaty implemented. The technology has to agree
with the user’s preferences, but the community &las to adapt some of their behaviors
committing to long-term participation process. listaspect, it is extremely important for the
community to actively participate in the planninganagement and implementation processes
of the project (Luthi, et al., 2011).

The importance of having an enabling environmealgarly exemplified by Taing, et al. (2011)
in the study case of the informal settlement ofd¢msin Cape Town. The government invested
USD$2.4 million on the implementation of a sanitaystem that failed shortly after its
commissioning. In spite of having political, finaalc and legal framework support, the
environment did not have good conditions on theitintgonal arrangements, socio-cultural
acceptance and skills. The sanitation system wagded by the government with a supply-
driven approach and the community was not takem aansideration in the planning and
management of the project. Once there were mansiqgdiyand technical constraints to provide
conventional sewerage system, the technical solygrovided was a vacuum system. Many
vacuum toilets were installed in the settlement,tbere was no compatibility with the socio-
cultural aspects of the community, which used a#itve materials for anal cleansing. No
educational program was implemented to changeralilabits and soon the toilet was used to
waste other materials rather than human excretailet paper. The pipes clogged shortly
afterwards leading to equipment malfunction andrersthutdown of the system. In addition,
the institutional arrangement was not well orgathibecause there was no prior agreement on
the planning phase of the project. Governmentaladeyents could not agree on the
responsibility of the operation and maintenancehef system, which also led to the system
failure. Then, when officials undertook respongipilto save the system due to political
pressure, they were unable to do it because thesenw prior training of the staff. The
combination of poor conditions to an enabling emwinent doomed Cape Town’s vacuum
system (Taing, et al., 2011).
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2.7. Chapter summary

 Only 68% of the world’s population have access mproved sanitation facilities
Although the situation has improved in the lasy2ars, 2.4 billion people in the worl
still lack access to improved sanitation.

[N

—

e Sanitation provision is a human right and has aitigact on people’s lives. 65% ¢
diarrheal diseases can be avoided by the provedidASH facilities. Sanitation plays
an important role in social and economic developgnoéthe world, since it is directly
related to work productivity and school enrolment.

* Most of the people who do not have access to ingot@anitation live in rural areas.
However, the biggest problem is on informal setdats, due to their high populatio
density and close human contact with their excreta.

=}

* The Sustainable Development Goals established 4l ¢ reduce poverty worldwide.
One of the targets of thé"ggoal is to end open defecation and provide imgdoy
sanitation for all by year 2030.

* The world fast urbanization has led to growth obparban communities, which are
unprivileged in many aspects, including sanitagv@ion. Governments in developing
countries tend to overlook the problem and denyidmg infrastructure to these illega
dwellings to avoid attracting more people to it.

« Conventional centralized systems have been dewlémemany years along with
human civilization. Even though centralized systears the most adequate solutipn
around the world, especially in developed countrig®viding the state-of-the-art
solution for informal settlements might not be ausble. Decentralized systems are
considered to be more appropriate for these contieani

» Decentralized sanitation does not necessarily regieécentralized management, but it
is more sustainable if it is applied. The total efgtcalization of management transfers
the power, authority and responsibilities, inclygdifinancial matters from the
government to local organizations.

 There are new trends of sustainable planning whidhe away from supply-led
approaches and trust demand-led approaches. Adtieéfeand sustainable sanitary
solution relies on the inclusion of the communitydadifferent stakeholders in the
decision-making process.

* An enabling environment for an effective and sumsthie sanitation project rely on s
factors: government support; encouraging legal regdlatory framework; organize
institutional arrangements; technical expertisepvimion and access to financing
mechanisms; and socio-cultural acceptance.

X

Literature Review 20




CHAPTER 3

Methodology

This chapter describes the methods that were osschieve the specific objectives and answer
the questions of this research. The section givasedsummary of the theory involved in the
methodology chosen and explains in detail the deagpects of each part of this research. A
summary table and charts are presented at thefehd ohapter as an overview of what was
done.

3.1. Research Design

This research focuses on three specific objectajsivestigate why informal settlements exist
and how they emerged in such a planned city asilBrals) characterize the present sanitary
situation and verify the adequacy of sanitary soh# in the study case location; and c)
investigate institutional decisions towards sagitautions for informal settlements, regarding
planning, management and technical feasibility.réach these objectives, data collection is
mainly carried through semi-structured interviews @urvey and results are analyzed using
qualitative and quantitative methods. This sesbifly shows the methodology used.

3.1.1. Data Collection

The data collection in this research used diffesentces, as schematically presented in Figure
5. Kumar (2011) and Hox and Boeije (2005) categuoitie data collection into two approaches:
primary and secondary. The primary sources addesiata collected directly from the
community through surveys, interviews or scientdltservations. Secondary sources are data
collected from documents, such as census, institati records, articles, journals, books,
historical data and so on. In this research, bpitr@aaches were used complementing each
other, as it is described on chapter 3.3.

According to Kumar (2011), the three ways to cdlf@imary sources are through observation,
interview (structured or semi-structured) and goesiires or surveys. All of these
methodologies were used in this research, setpcd@mi-structured interviews. Semi-
structured interviews are defined by Bryman (20@8)nterviews with previously formulated
guestions that can vary their sequence and fudhestions may be asked in response to
significant replies. The observation method comgets the other methods and uses the
researcher criteria through listening and watckimthenomenon or interaction as it happens.
In this research, observation has a minor impodaard it was partially adopted, since the
fieldwork time was reduced to apply this methodrappately.
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A survey was used as source for data collectiami part of this research. Survey is defined
(Bryman, 2008) as a list of structured questiomas$ ¢tlan be applied by mail, phone or in person
to a group of people or individually — this reséarsed the individual method. The data

collected by the survey was done by a completioquastionnaire or structured interviews

applied to many people. The amount of sampling mate data quantifiable and comparable
(Bryman, 2008). Either in structured interviewssorrveys, open-ended questions (possible
answers are not given) or closed questions (p@saitdwers are given) may be applied (Kumar,
2011). This research considered both closed anatepded questions on the survey applied in
the community.

Methods of Data Collection

v v v
Documents Seml—strgctured Questionnaire/ Observation
Interviews Survey

v

Academic literature (Books, articles, earlier researches)
Grey literature (reports, projects, working papers,
government documents, and national census)

Figure 5 - Methods of data collection — Adaptedrrumar (2011)

3.1.2. Data analysis

Qualitative and quantitative methods were usedntmyae the data collected. According to
Kumar (2011), these methods overlap a little arfferdintiate according to the research
conduct. The guantitative method demands standagdthe interviews and questions to be
asked that should be predetermined and testedebefiod. The method has to guarantee that
the data collected is truly comparable for the lktesio be reliable. The qualitative method is
more flexible and allows freedom on the structdrthe data collection (Kumar, 2011).

In this research, qualitative method was mostlydusecept for Vila Cauhy’ surveys, which
data was first analyzed quantitatively. Qualitatvelysis was used afterwards as an additional
method to obtain reliable results. The complememabf these methods was given through
triangulation (Figure 6). According to Bryman (2008iangulation is the process of cross-
checking findings from qualitative and quantitatimethods in a mixed method approach and
reinforcing it with the findings from significantérature review.
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Theoretical Level

Literature Review

Qualitative Meth odl.-"l ."-.IQu antitative Method

Empirical Level

Figure 6 - lllustration of triangulation method (apted from (Ostlund, et al., 2011))

3.2. Study case location

3.2.1. Brasilia

Bringing the capital of Brazil from Rio de Janetoothe inner side of the country was an idea
that emerged in colonial times. The plan was t¢edbaunew capital in the middle of the country
to protect the regency from any external attackktarbring development to the inside of the
country. The idea matured over time, with the dbaotron of many politicians. Since 1892,
many expeditions were made to the central arear@tiBto allocate the area of the Federal
District, which was mapped and deeply studied bypyrexperts hired by the Government. It
was only in 1946 that the new capital of Braziltsd to be planned and designed. In 1957 the
construction works of Brasilia, a city shaped asmplane (Figure 7), finally started. It was
only in 21 of April of 1960 that Brasilia was fitainaugurated by the President of the time,
Juscelino Kubitschek.

Figure 7 - The first project of Brasilia by Lucim&ta — Plano Piloto (Valle, 2012)

Along with the construction of the new capital afaBil, many informal settlements for the
construction workers emerged in the surroundindeetity as camps. One of the first camping
was Cidade Livre, which mearsree City’. The camp was supposed to be temporary while the
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workers that lived there were working in the comstiion of the new capital. The Government
intended to demolish th&fee City’ after the inauguration of the capital. Howevérge City’
was growing a lot and many camps were emergingnardland inside the construction site of
Brasilia. To solve this issue, the Government d&tith urbanize the settlement to become a
city for the workers and immigrants: Ndcleo Bandete. It was the first ‘satellite-city’ of
Brasilia (Gautherot, et al., 2010).

Over the years, the satellite-cities grew in size population. They became practically merged
with the capital as a cluster and for this rea$@enRederal District can be commonly referred
as Brasilia. The cities are now called AdminisiatRegions (Governo de Brasilia, N.D.). The
total area of 5,780km? of the Federal District tas originally planned for the population of

500 thousand is now occupied by almost 3 millioogle (Campos and Canes, 2015, IBGE,
2016, Setti, 2005).
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3.2.2. Vila Cauhy

This research embraces not only sanitation in mébsettlements, but also considers going in
depth in one informal settlements to answer thersgcesearch question: “To what extent does
living in an informal settlement affect accesstfilio sanitation in Brasilia”. To answer this
guestion, more information was needed from onerastiia’s informal settlements. According
to personal communication with the Company of hogislevelopment of the Federal District
(CODHAB), Brasilia has 64 informal settlements tpdehe on for the study case was selected
considering the following criteria: low-income imfoal settlement with sanitation problems
and open-air sewer; no access to formal sanita@wices; close location to the center of
Brasilia; easily accessed by car; small commumty f@w households (less than 5000); non-
violent community. CAESB was contacted and theyld¢onform that Vila Cauhy met all
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criteria. Furthermore, Vila Cauhy had attemptethtplement a decentralized sewer system in
the village. In spite of being inadequate for deagfing raw wastewater directly into the nearest
stream (Riacho Fundo stream), this action show®active behavior of the community into
solving sanitation issues of the village. This is important characteristic to implement
decentralized sanitation systems, and this is wig Zauhy was chosen as the specific
informal settlement studied in this research.

Vila Cauhy is an informal settlement located in thdministrative region of Nucleo
Bandeirante. As shown on Figure 9, Vila Cauhy ated very close to the Pilot Plan of
Brasilia, which is an area with high real estateeaAccording to the latest National Census
(IBGE, 2017), Vila Cauhy has a population of 164@ple living in 458 dwellings. Ninety six
percent (96%) of the residences are permanent while 4% live under other conditions of
impermanent residences.

According to Barbosa (2015), the name Vila Cauhg gigen to the village after an episode of
flooding. The families who lived close to the Riadfundo stream suffered from a big flooding
and Civil Defense decided to remove the familiesfithis area of risk and relocate them to a
housing complex far away. A deputy named Jorge Cal@manded the relocation of these
families to another area inside the village. THiagers acclaimed Jorge Cauhy and named the
village after him.
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Figure 9 - Map of the Federal District - Locatiofi \dila Cauhy - Adapted from Wikipedia (2017)
3.3. Sample

Two groups of samples were used in this study. fitg# group encompasses relevant
stakeholders that are involved in the problem @k laf sanitation services in informal
settlements of Brasilia. The second group comprisgigents of Vila Cauhy.
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3.3.1. Stakeholders

In October 2016, organizations that have activitedated to sanitation in the Federal District
were listed as potential stakeholders. The critefi@sen for this study was to select
organizations that had apparent interest or inflteen implementing sanitation or in affecting
informal settlements from becoming legalized bathBrasilia and in Vila Cauhy. The list
included 19 stakeholders, with the following distiiion: eleven stakeholders from public
organizations of the Federal District; two publiganizations at national-level; one civil-
society organization that acts at national levele qrivate and one public local-level
stakeholder that act on general informal settlemeoft Brasilia; and three local-level
stakeholders that act specifically in Vila Caumgluding community members of the village.

Table 1 - List of stakeholders

N. | Stakeholder Competency

1 | Community members of Vila Cauhy Local

2 | Municipality/ Town council of Vila Cauhy Local

3 | AMOVIC - Association of Community Members of Vila Cai Local

4 | Health center of Nlcleo Bandeirante Local

5 | Vacuum truck compani Local

6 | CAESB - Environmental Sanitation Company of tieeddfal District Federal District
7 ggﬁiﬁ - Regulatory agency of water, energy and tsaioin of the Federd| Federal District
8 | SINESP - Secretariat of Infrastructure and Pubdicvices Federal District
9 | IBRAM - Environmental Institute of the Federakbict Federal District
10 | CODHAB - Company of housing development of the FaldBistrict Federal District
11| SEGETH - Secretariat of housing and managemeihteotetrritory Federal District
12 | CODEPLAN - Company of Planning of the Federal Déstr Federal District
13 | SEMA - Secretariat of Environment of the Fede Federal Distric
14 | Secretariat of Health of the Federal District FatlBistrict
15 | Secretariat of Cities of the Federal District Fadl&istrict
16 | Agefis - Inspection agency of the Federal District Federal District
17 | FUNASA - National Foundation of Health (Ministry Biealth) National

18 | Ministry of Cities National

19 | Trata Brasil Institute National

In December 2016, stakeholders were contacted &ba dollection of this research. The
technical directors or coordinators of the regideakl (Federal District) and national-level
were chosen as contacts of these organizationstodoenagerial and technical information
these positions usually hold. From the list of te&ksholders, six were not contacted to provide
data for the research. Vacuum truck companies agefié\were not contacted because all
required information were held by other connecteghoizations — CAESB and SEGETH. The
Secretariat of Health and the Secretariat of Emvitent (SEMA) did not consider themselves
as stakeholders. Secretariat of Health claim tleeyad have any interference with sanitation in
the Federal District, while SEMA informed IBRAMrigsponsible for all environmental aspects
of the Federal District. CODEPLAN was not direclycessed, however their documents were
considered to complete data collection of thisassde Finally, the Secretariat of Cities could
not be contacted when the fieldwork was carriedabee it was not well structured yet — this
Secretariat was created in September 2016, thre¢hsbefore the data collection.
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3.3.2. Community members of Vila Cauhy

On January 7, 2017, community members of the village were octethto answer a survey.
The villagers were randomly chosen, depending em #vailability in participating. Fifty three
residents were accessed, representing 249 famityoais (including children). This represents
15% of the total population of the village — 164fbple according to National Census of 2010
(IBGE, 2017). All surveyed were adults, 51% womand 9% men. Further information on
the community members is disclosed on Chapter 4.

Percentage of people represented by the survey

= People not surveyed

= People in the surveyed households

Graph 1 - People represented by the survey

3.4. Instruments

3.4.1. Semi-structured interviews

The interviews were pre-defined as a desk studgebéthis research, where questions were
elaborated to access information that had a dinflaence on the research questions and were
related to sanitation, environment, health, infdrsedtlements and specific information on Vila
Cauhy. The questions were elaborated based on Bul@903), Muzvidzwa (2014) and Alves
(2015). They comprise several aspects such as meplation of sanitary infrastructure and
services in the Federal District; issues in implatimg sanitation in informal settlements of
Brasilia; applicability and use of decentralizeditgion systems; procedures to legalize an
informal settlement and sanitary implications wihies legalization is conquered; and reported
health issues related to lack of sanitation. Fie¢qzols were designed, which are presented on
Appendix A. Table 2 shows which interview type vagplied to which of the stakeholders
listed in Table 1.

Table 2 - Interview types

Interview type Respondents
Type 1 - Information on Vila Cauhy| Municipality ¥ila Cauhy
AMOVIC
Type 2 - Sanitation CAESB
SINESP
ADASA
FUNASA
Trata Brasil
Ministry of Cities
FUNASA
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Type 3- Environmen IBRAM
Type 4 - Informal Settlements CODHAB
SEGETFH
Type 5 - Health Health center of Nlcleo Bandeirante

The interviews were all recorded with audio, exdeptthe interview with SEGETH and the

Health center, where this was not possible. Tharin&tion collected was written by hand and
later complemented while listening to the audioe Titerview with Trata Brasil was the only

one done by phone; all other were carried perspn®#hen interview questions were not
applicable to the activities developed by the oizmion, they were omitted during the

interview.

3.4.2. Survey

The survey was designed as a desk-study phasésaktearch to be applied in Vila Cauhy.
Many questions were adopted from UNICEF and WHOO0@2), Mulenga (2003) and
Muzvidzwa (2014), while others were specificallywdmped for this research. As presented on
Appendix B, the survey was composed of four parte first part comprised questions of
general information about the family, such as:rthber of people living under the same roof;
the educational level of the head of the familgitincome; time in years they have lived there;
the comparison between the housing conditions tisey to live and now at Vila Cauhy; and
the presence of diseases related to lack of smmtathe second part of the survey had
questions regarding water and electricity servicegyrder to compare the priority given to
sanitation services and other services. The thartlwas specifically designed to characterize
the sanitation services in the village, from uségiiface until final disposal. Furthermore, some
questions were directed to decentralized soluteom$ how community members would be
willing to contribute to have their own sanitatisypstem. The final part was a complement to
the first one, where the interviewer observed theskhold to see the economic status of that
family.

According to National Census (IBGE, 2017), Vila @guhad 458 households in 2010 (most
recent data). Considering this number, the crit@aa to interview at least 10% of the houses.
However, the actual number surveyed was 53, whegresents representing 12% of the
households of the village. The survey was led bgr@aup of 10 people, including eight
volunteers, the researcher and the community le&derr of the volunteers were conceded by
CODHAB, which showed their support to this resedrglenabling their contact list with their
permanent group of volunteers who assist themuitiess and social work.

The survey was applied in Vila Cauhy on Janudty 2017. The group of volunteers was

gathered in the municipality building at 9AM, whéehey were instructed on how to apply the

survey. At 10AM, the group, led by the communitader, entered the village surveying

dwellers. The community leader assisted on knockimghe doors and asking the villagers to
collaborate with the research. The households gad/@ere located in the streets marked in
red on Figure 10, which could be accessed thrdugimiain streets of Vila Cauhy. The samples
were chosen randomly, however in a representataener. Each survey took from 10 to 30

minutes, depending both on the interviewed andvigeee. The 53 households were surveyed
in five hours.
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Figure 10 - Streets visited for the survey

3.5. Research parts

The instruments and samples previously describeduaed to answer the three research
guestions, which respectively represent parts tiwee and four of this thesis. The first part is
reserved to the stakeholder analysis, which isyaedlin depth supporting the subsequent parts.
Figure 11 shows a schematic overview of researds,pahich are described in sequence.

Decentralized sanitation in informal settlements

Partl
Stakeholder analysis

Part 2
Informal Settlements in
Brasilia

Part3 Part4
Sanitation in Vila Cauhy Decision-making process

Figure 11 - Schematic overview of methodology

3.5.1. Part 1: Stakeholder analysis

A stakeholder is a “social entity, a person or eganization, able to act on or exert influence
on a decision” (Enserink, et al., 2010, p. 79). Matakeholders are involved in a problem and
they interact and cooperate with each other. Utaeding the motivation and objectives of
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each stakeholder on participating in the same isswssential for a problem solving. The
stakeholder analysis is therefore a method usedipport a project management, design an
activity or to strategically advice corporationsnéerink, et al., 2010). It is “the process of
identifying and characterizing stakeholders, inigeding the relationship between them, and
planning for their participation” (Strande, et &014). According to Enserink, et al. (2010), to
develop a stakeholder analysis it is first requietbrmulate a problem as a point of departure,
than make the inventory of the stakeholders inwblaled exhibit as a chart with formal tasks,
authorities, and relations of actors. Than it isassary to determine the interest and influence
over the initial problem and map the interdepengdmatween actors. These steps were adopted
as a methodology for the stakeholder analysis.

This part of the research is not directly linkedatoesearch question. However, it is used to
further characterize the organizations involvedthe provision of sanitary services in of
Brasilia. The information on activities developeg dach organization was collected using
secondary sources during the desk study phaseeothiésis and reevaluated during the
interviews on fieldwork. The data was qualitativalyalyzed to list roles and responsibilities of
each stakeholder, which range from operation, oginpr finance and oversight aspects. The
analysis enabled interpreting the level of inteeest influence of the stakeholder towards the
main problem in Vila Cauhy, as indicated by Enderiet al. (2010). The final step of the
stakeholder analysis was to develop a map of oglatbetween the actors. These outcomes
were used as tools to the subsequent parts of@bearch, which required information on
stakeholders to proceed with interviews for datéecton.

3.5.2. Part 2: Informal settlements in Brasilia

Specific objective: Investigate why informal sattlents exist and how they emerged
such a planned city as Brasilia.

n

Research question: What factors contributed taléhelopment of informal settlements jn
a planned city such as Brasilia?

Providing access to improved sanitation for inforsetlements is a task that might be limited
by many aspects (Chapters 1 and 2). When studgingpecific case of sanitation in Brasilia,
it is not enough to focus on the technologies atitutional aspects to provide services to
informal settlements. A planned city such as Biaglid not count on the existence of these
communities on the first place and yet they peesisérging and are increasing in many areas
of the Federal District and surroundings. Thereftoethe sake of completeness of this study,
it was included this social aspect, which contisuib the sanitation scenario of the District.

The data collected was accessed through primary ssedndary data. Documents from
CODEPLAN, National Census (IBGE) and the MastenRiaTerritorial Order of the Federal
District (PDOT) issued by SEGETH were accessedcaroplement this data, semi-structured
interviews were carried on with two governmentajamizations that are responsible for the
organization of the territory and legalization mres of informal settlements: the Secretariat of
housing and management of the territory (SEGETH)d ahe Company of housing
development of the Federal District (CODHAB).
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In addition, some specific questions were incluitetthe survey of Vila Cauhy to enhance our
understanding of the reasons this population cantles settlement and how they were able to
settle on that land. Appendix A presents the inésvg protocols and Appendix C presents the
survey results. The data was analysed qualitataeti/results are presented on Chapter 4.2.

3.5.3. Part 3: Sanitation in Vila Cauhy

Specific objective: Characterize the present sgngéuation and verify the adequacy pf
sanitary solutions in the study case location.

Research question: To what extent does living imformal settlement affect accessibility
to sanitation in Brasilia?

The methodology used to carry this part of theardeused the survey applied in Vila Cauhy
and semi-structured interviews with local stakekadd- the municipality of Vila Cauhy and
the Association of Community Members (AMOVIC). Toneplement some of the information
on how informal settlements are serviced in Brasitid in Brazil, other stakeholders at regional
level were accessed: CAESB, ADASA, SINESP, and IBRAt National level, FUNASA,
Ministry of Cities and Trata Brasil Institute weakso interviewed. The interviews are presented
on Appendix A. National census data was also useddditional information on Brasilia and
Vila Cauhy.

With all information gathered, qualitative methadsre mostly used to analyze and discuss the
data. Quantitative analysis was used adding astail perspective of the present situation and
the results were triangulated with literature rexi@he discussions were complemented with

a graphical representation of the present valuemchdapted from Compendium of Sanitation

Systems and Technology (Tilley, et al., 2014) d®dgraphical representation proposed by Bill

& Melinda Gates Foundation (2010).

To answer the research question, three categoaesfirst set, as presented on Table 3: Highly
affected, partially affected or not affected. Wiitle results collected, it is possible to categorize
how the population of Vila Cauhy is affected andrapolate the results to similar cases in
Brasilia. This part of the methodology was not aeted from literature, but developed
specifically to this research.

Table 3 - Categories of impact
Highly affectet Partily affectec Not affecter

Do not have access to improvetlave high access to improvedave full access to improve
facilities facilities facilities
Have been contaminated with.ow percentage contaminatedire not contaminated with
faecal-oral diseases with faecal-oral diseases faecal-oral diseases
Are in contact with open airSome areas are in contact wjtbo not have open air sewerage
sewerage open air sewerage
Do not have access to formaDo not have access to formaHave formal sanitation services
sanitation services sanitation services

o
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3.5.4. Part 4: Decision-making process

Specific objective: Investigate institutional deoiss towards sanitary solutions for informil
settlements, regarding planning, management amditzad feasibility.

Research question: How is the decision-making m®der implementation of sanitation
developed and how has planning affected technololggice, implementation an
management of decentralized sanitation system¥annal settlements in Brasilia?

Having a clear picture on factors that affect déredized sanitation to be developed, delivered
and uptaken in informal settlements requires amrstdnding of institutional decisions towards
sanitary provision. To answer the research questiated above, it was made a selection of
stakeholders that interfere with sanitary provisioBrasilia and in Brazil and a semi-structured
interview was applied. The interview followed ttaeree protocol for all respondents (presented
on Appendix A). The regional environmental agen®RAM) and local stakeholders were
only interviewed with complementary questions wheeeded. The selected organizations
were:

» CAESB, ADASA, SINESP and IBRAM — Public organizatsoat regional level (Federal
District);

* FUNASA and the Ministry of Cities — Public organizes at national level;

» Trata Brasil Institute — Civil society organizatithat acts at national level,

* Amovic and Municipallity of Villa Cauhy — local dtaholders.

The data provided by the interviews were analyzedligatively and triangulated with
information disclosed on literature review to aeki¢he specific objective. Once concluded the
investigation of the decision-making process, thealygsis was complemented with
recommendations on what and how institutional aspssn be improved to ensure an enabling
environment for the implementation of decentralizgdtems in informal settlements. The
model proposed by CLUES (Luthi, et al., 2011), preed on Figure 4 (page 18) was used to
discuss what factors should be improved in Brdsilecenario: Governmental support;
institutional arrangements; legal framework; skaligl capacities; financial aspects; and social-
cultural acceptance.

3.6. Limitations

The development of this research had some limitatto achieve better results. It was mainly
carried from another country, so the contact witdksholders were restricted to 1.5 months
period. Had there been more time to perform alrésearch, the fieldwork could be extended,
and more interviews could be performed with difféngeople from the same organization. The
survey was done in only 15% of the householdsplte of being a representative number, a
larger number of survey can bring results thatnaoee reliable. The survey was applied by a
group of people, which also compromises the resbttenger results could have been obtained
if only one person (the researcher) collected tlsita. Some of the stakeholders were not
interviewed, which is also a limitation to the riésu
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3.7. Chapter summary

The methodology used in this research is summaiiz&tgure 12 and Table 4. The four parts
previously described are presented in this taldagalvith the specific objective and research
guestion it is directly linked to the data collectimethods and the outcomes that will be
produced from the analysis.

Research Methodology

Part 1
Stakeholder analysis

|_

Desk study
Secondary sources

Field Work
Primary sources

Qualitative analysis

Table of responsabilities,
interest and influence

Map of relation among
stakeholders

Part 2

Part 3
Sanitation in Vila Cauhy

Part 4

Informal Settlements in Decision-making process

Brasilia

| Desk study
Secondary sources

Desk study
Secondary sources

Desk study
Secondary sources

Field Work Field Work Field work
Primary sources Primary sources Primary sources
litati Vi - * — ) Qualitative analysis

Qualitative analysis Qualitatve and quantitative analysis
Decision-making process
diagram

Discussions Grlangu\at\on with literature rewevD
Recommendations

Figure 12 - Summary chart of the research methagiolo

Discussions (Triangulation with literature rev‘wew)

Value chain diagram
Categorization of impact
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Table 4 - Methodology

summary

Data collection

Part Specific objective Research question . Analysis Outcomes
Secondary sources Primary sources
Table of information on the
Organizations' Complementary responsibilties, interest and
Stakeholder o - . . . . ; - .
1 analvsis All four specific objectives require preliminaryageholder analysis. documents and interview on Qualitative influence; and
4 literature review activities developed Map of relations between the
actors.
Informal Investigate why informal settlements |What factors contributed to the development of )
. . . . . . Books, reports, Semi-structured . L
2 |settlements in |exist and how they emerged in such ainformal settlements in a planned city such as . ) Qualitative Historical background
o . ) i documents interviews
Brasilia planned city as Brasilia. Brasilia?

Sanitation in Vila
Cauhy

Characterize the present situation an
verify the adequacy of sanitary solutiof

a%fect accessibilty to sanitation services in Hise

iro what extent does living in an informal settletnen

National census,
documents from

D

government;

Survey in sample
dwelings and semi-
structured intervie!

Mixed methods
and

Value chain diagram
Categorization of impact

Brazil

settlements of Brasflia?

on international

cases).

in the study case location. Literature review onwith organizations |Triangulation
service chain. involved .
How is the decision-making process for
implementation of sanitation services in Brasilia
Investigate institutional decisions towa| Semi-structured . .
7SHg ) i developed? o - ) Decision-making process
sanitary solutions for informal - —|Organizations interviews with Qualiative diagram
settlements, regarding planning, How has planning affected the technology choidgcyments. organizations gram.
Decision-making|management and technical feasibility. |mpl.emlentat|0n and.mlanagement of decentralized involved.
4 process sanitation systems in informal settlements of
Brasflia?
. . . Literature (Books,
Identify what and how sanitation can pé&/hat are recommendations to create an enabling, . (
. L ) ) P ticles and reports . ) )
improved in informal settlements of  [environment for decentralized sanitation in informa._ . - Triangulation Recommendations.
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CHAPTER 4

Results

This chapter brings results of data collected thhothe methodology proposed in the previous
chapter. It is divided in four subchapters thatrespond respectively to the research design
parts of the methodology. The analysis of resultbdiscussions are presented on Chapter 5.

4.1. Results on stakeholders — Part 1

The identification of stakeholders determines adlamizations that need to be interviewed for
other parts of the research. Furthermore, the aisalyused to understand how each stakeholder
has to be approached to improve sanitation aspédtformal settlements in Brasilia. The
activities of each stakeholder are described hedeage analyzed in chapter 5.1.

The information provided from governmental orgati@as resulted in a list of nineteen
stakeholders that interfere with the main problemmiany aspects. The description on their
activities are based on the organization’s webgsitésrviews and survey.

» Community members of Vila Cauhy

Given that one part of this research evaluatesirtfemal settlement of Vila Cauhy,
community members are considered a stakeholdbetiatk of sanitation service. Through
information collected with the survey applied oaCauhy, it is proven that community
members face a problem with sanitation. Eightyehpercent (83%) of the village show
dissatisfaction towards sanitation aspects of ilfege. Although they have tried to improve
infrastructure in the village, they say the problesnld not be solved with their own efforts.
Many of them believe the only solution is to hageitation services formally provided by
the sanitation company. Today, they use septicstamkunsealed trenches to collect
wastewater from their homes. However, appropriatdge treatment is rarely an option
adopted by the villagers and it is done when regglaire a vacuum trucks company to
collect the sludge and transport it to one of #r@tation company’s wastewater treatment
facilities.

* Municipality of Vila Cauhy

Even though Vila Cauhy is an informal settlementids a town council (municipality)
founded by community members in 2006. This stak#grolvas interviewed to understand
activities developed and how they interact withitsam problems of the village. According
to the interview, the municipality of Vila Cauhy ascivil and legal entity, registered and
legally recognized. The community contributes ficialty every month and often vote for
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a mayor and vice-mayor. The municipality organipagties, promotes social assistance,
supports low-income families to find jobs, helpmiees to reintegrate in the community,
supports kids in extracurricular activities, etbey have a political and social nature. Their
main task is to fight for the legalization of thdlage, which is issued by CODHAB. They
interact directly to speed the process along.

The municipality takes sanitation as a priority.wéwer, the illegalization aspect of the
village impairs the government to implement samtainfrastructure. The municipality
seeks formal service provision. However, they Hasped the community to get material
to implement pipelines that collect wastewater e tvilage. They mobilized the
community to collaborate with labour in this prdjeghich helped to reduce open-air sewer.
The municipality and AMOVIC stated that they do mderact and avoid working together.

AMOVIC - Association of Community Members

AMOVIC is an organization created by members of tdoenmunity since 2008. This
stakeholder was interviewed to understand actg/ifieveloped and how they interact with
sanitary problems of the village. According to theerview, AMOVIC organizes many
activities with the population of Vila Cauhy to ate a better living space. They organize
social events, such as “the village day”; encoutageeommunity to make the streets more
beautiful — the most beautiful street wins a p(iparket food basket); organize solid waste
cleaning sessions; provide water connections froendommunity well to households;
implement wastewater pipelines in the village; agathers. To promote all these
activities, they have fifteen members on the boerduding all fields, such as President,
Social Director, Culture Director, Sport Directbggal Director, Communication Director
and Executive Director.

Sanitation is a priority for AMOVIC. They undersththe hazards that lack of sanitation
can cause and the linkage to spread of diseasethi§oeason, they implemented pipelines
in the village to collect wastewater, transporiirfgom the households to the nearest stream
(Riacho Fundo). Community members built the wastewaipelines organized by
AMOVIC. This project improved the quality of lifef the villagers and AMOVIC is proud
of what they have accomplished with the resouroelskmowhow they have. They did not
claim they are directly responsible for the maiatere of the pipes. In personal
communication, they stated that they do not inteaad avoid working together with the
municipality.

Health center of Nucleo Bandeirante

Vila Cauhy is not equipped with a health centetha village. Whenever needed, the
population goes to the nearest health center, whichNucleo Bandeirante (data collected
from personal communication with AMOVIC and obsdima). This health center has a
separate session for the population of Vila Cautd/they have a doctor/nurse responsible
for the community. They reported having a low recof people carrying oral-faecal
transmitted diseases due to lack of sanitation.

The Health Center does not take direct actions ridsvaanitation. All health centers of
Brasilia, including this one, are part of the Stoiat of Health of the Federal District,
which establishes policies and organizes campamyecuted at the health centers
(Secretaria de Saude, 2016).
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e Vacuum truck companies

Septic tanks are commonly used in the FederaliBistnterview responses from CAESB
show that this sanitation company does not consséptic tanks as formal sanitation
provision, but they recommend this use wherevey th@nnot provide services. The
recommended way to maintain a septic tank is tohaically empty the tanks and
discharge the sludge in one of the wastewatemtreatt plants provided by CAESB, where
the sludge will be properly treated and the firfduent will be discharged in a water body
according to the regulated standards of CONAM2ZAESB used to provide this service
sometime in the past, however today the househstters have to hire this service with
their own financial resources. CAESB has a lisbwér eighty authorized vacuum trucks
companies that provide this service (CAESB, 2017).

» CAESB - Environmental Sanitation Company of the Fedral District

CAESB is the company that provides water and sémitaervices and infrastructure for all

Federal District — urban and rural areas. It isediy linked to the Secretariat of

Infrastructure and Public Services. Their actigitage in multiple fields and processes of
basic sanitation, from planning and designing &cexion and service provision of drinking

water supply and collection, treatment and finapdsition of wastewater. CAESB has the
responsibility to protect surrounding areas of wagings and reservoirs in which they
collect water to supply. They have the right to rexpiate, vacate, recuperate, isolate,
protect and maintain these areas as well as cquuthiting sources. They supply water to
98% and collect wastewater of 82% of the populdtoated in legal land inside the Federal
District. All wastewater collected (100%) is tredtaccording to standard of CONAMA

(CAESB, 2016),

CAESB states in their interview that they do natvide sanitation services to informal
settlements because of the illegal aspect of the tathey are not authorized to do so. If
there is an authorization, they provide the sesvicst like any other legalized area and
charge tariffs over the services. The tariff isdpaccording to water consumption — those
who consume more pay more.

* ADASA - Regulatory agency of water, energy and satation of the Federal District

ADASA is the regulation and inspection agency oftewasanitation and energy of the
Federal District. It is directly linked to the Setariat of Environment of the Federal
District. They regulate and inspect the completéewaycle with especial attention to the
uptake and devolution into the water body ADASALED

In their interview, ADASA claims to inspect CAES®hich is the concessionary of water
and sanitation services of the Federal Districthi concession contract, there are targets
for universalization of services that CAESB hasithieve. ADASA sets the targets, each
time more severe, and makes sure CAESB accomplitiees, expanding services and
adjusting their systems. ADASA states they arauotir of decentralized systems because
there are interested in the universalization ofises. However, if there is any discharge

3 CONAMA is the National Environmental Board and asfetheir duties is to regulate standards for wdat
wastewater effluent parameters to be dischargediter bodies.
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into a waterbody, ADASA has issue a grant allowtimg discharge. The grant will only be
issued if the effluent is within the parameter€@NAMA.

SINESP - Secretariat of Infrastructure and Public ®rvices

This Secretariat is responsible for projects, ettenuand inspection of public construction
works, infrastructure, recovery of public equipmeartd public services. SINESP plans the
formal neighborhoods, designs and implements &@lamirinfrastructure with the help of
subordinated agencies such as CAESB (water antaganiservices), CEB (electricity
services), SLU (solid waste services) and Novadegrfage and road infrastructure), which
are directly linked to this secretariat SINESP @01

SINESP has informed in the interview that they aesponsible for planning all
infrastructure of the Federal District. They evaduthe area’s needs and study the best
solutions for that place. Regarding sanitationy titeidy the best option to collect and treat
wastewater from the community. Usually they plandonventional methods. However, if
that is not possible, they can arrange a local mteslezed solution. Then they contact
CAESB to implement a sewerage system and provideces. They do not plan or
implement infrastructure in informal settlementdjieh is against the law. Instead, they
plan new neighborhoods, according to SEGETH witredéquate infrastructure for the
families to be relocated.

IBRAM - Institute of environment and water resources of the Federal District

IBRAM is the environmental agency of the Federadtiit. It is directly linked to the
Secretariat of Environment of the Federal Distactd it executes public policies of
environment and water resources. IBRAM controls iaggdects the use of these resources
to promote sustainable development in the Feddsfi€ and to guarantee the population
benefits reached from economic growth, withoutipgttn jeopardize the quality of life of
the residents of that region IBRAM (2016).

IBRAM informed they issue all environmental licease the Federal District and have the
power to authorize infrastructure to be implemerftesm CAESB, SINESP, etc). When it
comes to sanitation infrastructure, IBRAM only aaribes construction works in areas that
are possible to be legalized. To issue an enviromaheicense in places where a
decentralized sanitation system is already in plE#8BAM will only issue the license if
CAESB validates the system. In case the system doesomply with the standards,
IBRAM has the power to fine the landowner (CODHABhe legalization process of an
informal settlement also depends on IBRAM, whickeistigates environmental impacts of
urbanizing the area and then SEGETH and CODHABpracess the legalization.

CODHAB - Company of housing development of the Fedal District

CODHAB is a Federal District company that promdtesisings to the population of the
Federal District. It is directly linked to SEGETHa all plans, programs and housing
projects towards social interest that CODHAB depslare in accordance with the policies
established by SEGETH. The policies and progranist@eards the development of

economic and social functions of the populatiorinhie intention of securing the wellbeing
of the communities, improve quality of life and peeve the environment (CODHAB,

2016a).
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CODHAB coordinates and executes actions relateded?olicy of Housing Development
of the Federal District. They promote urban, enwinental and land legalization or
regularization of areas of social interest of thstilirt. It also takes measures to relocate
informal settlements that are illegal or precariotiseir projects have the main interest of
social wellbeing and they develop urban intervergtithat aim establishing and fixating
residents. They plan, produce and sell house detsined for low-income families and
intermediate financial allocations to help thesuifis rent, buy or built their own houses.

CODHAB promotes the legalization process of loweime informal settlements of the

Federal District. According to personal communimatwith Terracap and Codhab, high-
income informal settlements are responsibility efricap. The legalization process of a
settlement contains an urban planning and infresira project proposed by CODHAB and

environmental licenses issued by IBRAM. The proécespproved by SEGETH.

SEGETH - Secretariat of housing and management ohe territory

SEGETH is the Secretariat of the Federal Distiat tis responsible for the use and
occupation of the land. It plans, projects, manafesterritory, and ensures the urban
planning and the housing population in an integrat&y, inclusive, participative and

sustainable (SEGETH, 2016).

SEGETH is responsible to plan the urban areas anddicate which areas might be
legalized or not. CODHAB is directly linked to th&ecretariat and it follows plans and
directives established by SEGETH. AGESFIS is aletated by SEGETH and it will
inspect the areas of the District according topla of use and occupation of the land.
SEGETH is the one that analyses the legalizationgss and issues the authorization for a
settlement to become legal.

One of the important documents produced by SEGESTtHe Directive Plan of Territory
Order of the Federal District (PDOT). It is an mshent of territorial policy and that guides
other public and private organizations that actpooduction or management of urban
localities and urban or rural territory expansion.

CODEPLAN - Company of Planning of the Federal Distict

CODEPLAN is the company that produces and dissaesnaformation, studies and
analysis of social, economic, demographic, carfgg@ urban, regional and environmental
aspects of the Federal District. They analyse amadlate public policies for the Federal
Government and for society. CODEPLAN holds manyords including sanitary
conditions of the Federal District and records be history of Brasilia (CODEPLAN,
2016a).

SEMA - Secretariat of Environment of the Federal

This Secretariat defines policies, plan, organitiect and control the execution of actions
regarding solid waste, water resources, environaheeducation and protected areas,
aiming the sustainable development of the Federsiritt. SEMA is responsible for

planning, coordinating and executing programs,gutgj and actions towards conservation,
recovery, monitoring and sustainable use of thalleegetation, fauna and water resources.
They develop environmental policies instrumentst thasure the development and
infrastructure that have environmental interfereSEMA has partnerships with other
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organizations that help to implement environmeptdicies including solid waste and water
resources in the federal District. They proposedoast of protection, conservation,
preservation and recovery of urban and rural enwirents aiming sustainable development
for the Federal District. SEMA also has the rightprosecute appeals of environmental
infractions. IBRAM and ADASA are executive and iesion organizations directly linked
to this Secretariat (SEMA, 2016).

SEMA was contacted to be further questioned, howthey did not recognize themselves
as stakeholders of this case and did not opemfartarview. They explained that IBRAM
is the environmental agency responsible for thetmal issues in informal settlements.

Secretariat of Health of the Federal District

This Secretariat is part of the executive powethef Federal District and it is responsible
for organization, preparation of plans and publ@igies towards health promotion,
prevention and assistance to health. The functidhi® Secretariat is to arrange conditions
to protect and recover the population’s healthycéedy illnesses, controlling endemic and
parasitic diseases and improving heath monitorings improving quality of life of the
Federal District’s citizens (Secretaria de Sau0é62.

Regarding sanitation, this Secretariat participategormulation and implementation of
sanitation policies, integrating them to healthviees. They may also advise on sanitary
measures and preventive control of illegal or iatagactivities.

Secretariat of Cities of the Federal District

This Secretariat was recently been created (Septe®fli6) to strengthen the link between
the administrative regions with the other or orgations from the Government of Brasilia.
It gives speed to the provision of public serviees to solving the population’s demands
(Secretaria de Estado das Cidades, 2016).

AGEFIS - Inspection agency of the Federal District

This agency promotes the compliance of rules of arsé occupation of the land in
accordance to the plan issued by SEGETH. Agefisptes, protects and preserves the
guality of life of the population of the Federalsbict, acting as transformative agent
through actions of education and inspection of arbativity. They have the right to
demolish households that are built in illegal paisipaces or to impair construction works
that will affect the use and occupation of the léAadéncia de Fiscalizacéo, 2017).

FUNASA - National Foundation of Health

FUNASA is an executive body of the Ministry of Hémahand it is responsible to promote
social inclusion by means of actions regardingta#ion to prevent and control diseases
outbreaks. It is also responsible for the formolatand implementation of actions on
promotion and protection of health considering Naional Subsystem of Surveillance in
Environmental Health. The actions on social indasare held with prevention and control
of diseases caused by lack or inadequate sanitarglitions in areas such as informal
settlements or indigenous settlements (FUNASA, 2017

FUNASA states in their interview that they are dile active in the universalization of
sanitation to achieve the SDG6. They provide fugdm a state or municipality to build
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sanitation infrastructure to communities up to 80,hhabitants. Their focus is rural area,
but they also act on slum or other urban settlemdritey see sanitation as a human right
and they are highly interested in increasing actegnproved sanitation and universalize
services. FUNASA does not ask for proof of land evship to provide sanitation at the
household level. However, the state or municipatitght make this demand. The operation
and ownership of the infrastructure is given togtage, municipality or sanitation company.

Ministry of Cities

The Ministry of Cities is in charge of making padis and supporting programs towards
urban development, housing, basic sanitation, am@rutransportation. They have a
specific Secretariat that deals only with sanitatjprograms: National Secretariat of
Environmental Sanitation (SNSA). This Secretar&s the mission to ensure the population
human rights of access to safe water with adeguetkty and quantity and life in a sanitary
environment, following fundamental principles ofiwersalization, equity and integrity.
SNSA has the objective to promote, in a small tra@e, significant advance towards
universalization of drinking water supply and satiin (collection, treatment and final
disposal), management of urban solid waste andnstater drainage, hence controlling
floods (Ministério das Cidades, 2017).

The Ministry informed that they provide funding #o state or municipality to build
sanitation infrastructure to communities biggentb8,000 inhabitants. They do not ask for
proof of land ownership to provide sanitation & Household level. However, the state or
municipality might make this demand. The operatiod ownership of the infrastructure is
given to the state, municipality or sanitation camp SNSA is responsible for issuing the
Plan of Basic Sanitation of Brazil, which contamsiagnostic of water and sanitation
situation of Brazil and they make plans to achieigher targets.

Trata Brasil Institute

This institute in an organization of Civil Society public interest formed by companies
that are interested in making progress on basitasem and protect the water resources of
Brazil (Instituto Trata Brasil, 2017). They haveeay high interest in improving sanitation
problems in Brazil. However, their actions are dio¢ct. As stated in their interview, Trata
Brasil develops studies and guide communitieserutiiderstanding of sanitation needs. As
they are formed by many companies, they can epsiyide contact between stakeholders
at different levels to solve issues.

4.2. Results on informal settlements of Brasilia — Part 2

A planned city such as Brasilia should not havermfl settlements in place. These areas are
susceptible to lack of infrastructure and formalv&es, such as sanitation, which can be a
hazard to the population. Investigating why infofreattlements exist there and how they
emerged contributes to the understanding of hoapiaroach universalization of sanitation
services in the Federal District.
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4.2.1. Informal Settlements of the Federal District

SEGETH and CODHAB were questioned about the origfriaformal settlements in Brasilia
and their strategies in dealing with the preseehado. Table 5 presents a summary of the
interviews. In addition, information was collectedm CODEPLAN and National Census for
historical records of informal settlements. To e¢ont general data from the Federal District
with the study case location, AMOVIC and the mupgdity of Vila Cauhy were interviewed
and some questions were included on the surveyeabipl the village. Interviews and survey
results as respectively presented on Appendix Adgpuendix C.

Table 5 - Interview results regarding historicaltdaf informal settlements in Brasilia

Question CODHAB | SEGETH
Since when informal
settlements exist in Since the construction of Brasilia
Brasilia?
Where do most people whplmmigrate from other states| Most come from the northeast region
live in informal settlementg or are from population of Brazil. They come looking for
come from? natural growth better conditions
Why do people continue | National government. There
immigrating? Is this a are governmental programs| It is a policy deficiency. It is a
problem for national or that try to improve problem for national government.
regional government? conditions.

They look for better
opportunities and things the
don’t have in the place of

When people immigrate to
informal settlements, what
are they looking for?

They get away from draught or look
’/for better conditions of education,
health or work.

origin.

AGEFIS inspects and SEGETH has housing policies
What are the strategies to| remove settlements located| regarding technical assistance, land
prevent informal in inappropriate places. regulation, new land and social
settlements from emerging?CODHAB creates new assistance. These policies aim

spaces for relocation of the | eliminating informal settlements and

families. stopping new ones from emerging.

CODAHB legalizes what is | The government has to give a
possible and relocates what|isolution to areas of social interest
not possible. (ARIS).

Removing families was a practiced
There is always a destinationmeasure in the 70’s and 80’s. Ther

Is the strategy to remove gr
legalize settlements?

1%

Is demolishing houses and for relocation. CODHAB was also a lot of relocation to outside
expelling families a gives lots or constructs the Federal District. Today we prefer
measure taken? buildings and houses to to legalize families that are already
relocate the families. fixed [for some time] and are not in
risk areas.

SEGETH does the planning
(use and occupation of land).
They make policies
involving stakeholders.
The Pilot PlanR®lano Pilotg | Brasilia’s planning enabled urban
was not fully used as irregularity. Deficient legislation ang
intended. Satellite cities housing policies made it possible fg

What are the plans to
recover the Federal
District?

Work with Master Plan created by
SEGETH and organize use and
occupation of the land.

Why are there so many
informal settlements in

=
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Brasilia, which is a plannedwhere created to eliminate | informal settlements to emerge
city? informal settlements. (400.000 people living in 392
informal settlements). The
[governmental] programs are less
dynamic than they should be. Ther¢
are many legal obstacles.

SEGETH (2009, p. 10) states, in their Master P@nrerritorial Order (PDOT), that usually
the wealthier families can afford to live insidetbity center or in neighborhoods with easy
access to the center. Poor families usually havestablish themselves in peri-urban areas.
However, many poor families want to settle neardite center without being able to afford
living there. They establish themselves in an uteg area, regardless of urban or
environmental laws and of real estate market, ttnemting informal settlements. Many
neighborhoods that started as informal settleneetdng time ago and were legalized, naturally
transformed into a high-income neighborhood, wheln irreversible process. The Master
Plan also states that Brasilia was planned in ausfay that reinforced the idea of wealthier
families living close to the city center (Pilot R)aand poorer families living in peri-urban areas,
with the justification of protection of Parano&'gar basin. Another important point to highlight
is that the Federal District has many rural areat ticcording to SEGETH, represent a reduced
agriculture production capacity. Therefore, theseas tend to become urbanized. PDOT
proposes to expand urban areas directing the otonpa areas that are more accessible to the
city centers. SEGETH’s strategies include avoidimigrmal settlements to emerge in the
central area by improving accessibility of periambareas to the center with public
transportation and road infrastructure. Anotheatsgyy is to stimulate other areas to offer jobs,
entertainment centers, hospitals and universittiesréate new city-centers. Taguatinga, a
satellite-city of Brasilia, has become the secowndtrimportant center in the Federal District.

According to SEGETH (2009, p.104), many problenggarding territorial order in the Federal
District are due to non-conclusion of land exprapon, fragility of land domain titles and
imprecision of boundaries between private and puahd. Informal settlements have emerged
in the Federal District because of uncertaintyaoidowner, lack of housings, monopolization
of the government in sharing and selling lots, latlpolicy for housing loans (especially for
middle class), and real estate speculation. Acogrtti the same document, in 2009, there were
347 informal settlements in the Federal Districthwb33,578 inhabitants (22% of total
population). A recent document from CODEPLAN shadhat 27% of the households in the
District do not have a proper license but onlydbetract of buyer, which indicates an informal
settlement. They state that these settlements iexistany regions of Brasilia, regardless of
socioeconomic conditions (CODEPLAN, 2015, p.31)isTinformation can also be seen in
PDOT, where it is stated that the Federal Dish&d informal settlements accommodating low-
income, high-income or middle class population (826, 2009, p. 107). It is shown Figure
13 formal areas in Brasilia (which have a validamtplanning, but may contain informal
settlements within) and in informal areas that baregalized according to PDOT. They are
either areas of social interest (ARIS) or areaspetific interest (ARINE).
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Situation of informal settlements

B Low-income informal settlements
H Meddle class informal settlements

W High-income informal settlements

Adapted from PDOT (SEGETH, 2009, p.107)

Graph 2 - Informal settlements according to income

Informal settlements that can
be Eg?ﬁ‘l'l.ﬁ':ﬂ"

Formal urban are

Figure 13 - Formal and informal settlements in thel€&®l District (CODEPLAN, 2016b, p. 20)

CODEPLAN has done many surveys in the Federal iDisor statistical database. According
to their latest inventory, 51% of the populatiorsvearn outside of Brasilia and from this group
of immigrants, 52% came from the Northeast regidbB@zil (CODEPLAN, 2015, p.23).
Immigration was a peculiar phenomenon in Brasiliaesits construction in 1956. According
to CODEPLAN, many immigrants were attracted to Biaglue to job opportunities and a
promising future of a city with better educatioaald health conditions. Many others had no
choice but to relocate to the new capital to kéwgir jobs with the government. In 1958, the
population growth rate was 11% per month, withrgagien of 35% in a period of eight months.
In this same year, the number of immigrants from tlortheast of the country achieved its
maximum, due to a strong draught period in thatoregCODEPLAN, 2013). Today, the
population of the Federal District achieved 2.98ian people, immigration rate has reduced,
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and the estimated growth rate of the populatidn4d4% per year (IBGE, 2016, SEGETH, 2009,
p.53).

Figure 14 to Figure 16 show in red the occupaticth® Federal District in 1958, when Brasilia
was under construction, in 1964, just four yeatsrahauguration, and in 2016. Figure 16
shows the areas that can be urbanized accordihg tdaster Plan (PDOT) of SEGETH.

i {
!
3
,} Figure 14 - Occupation of the Federal District in
e / 1958
- ; A
( . o Bl J Retrieved from (SEGETH, 2009, p. 29)
]
:’ ?»
s
{ o
Figure 15 - Occupation of the Federal District ] .y ? f
in 1964 ,\ R g
Retrieved from (SEGETH, 2009, p. 30) - %o 3

Figure 16 - Occupation of the Federal District
in 2016

Retrieved from (CODEPLAN, 2016b, p. 18)

I Urban occupatic
Areg that can be urbaniz
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4.2.2. The informal settlement of Vila Cauhy

The information on how informal settlements emerigatie Federal District is confronted with
the reality of Vila Cauhy. AMOVIC and the municigglwere interviewed as well as the
residents who live in the village (survey). Accoglto the municipality of Vila Cauhy, the first
houses of the village appeared about 40 to 50 ywegrsThe land was conceded to the Regatta
Club of Guaréa but was never fully used for thisgmse. One of the members of the club built
the first house in the village and soon broughtdmsily to help take care of the land. However,
there was no investment from the Regatta Club hadatea was abandoned. The ones who
lived there started subdividing their lots and lgfwumore people (mostly immigrating from
other states) to live in the village. According AMOVIC, the village still had rural
characteristics until 25 years ago, when it stanéldting and became more urbanized.

According to AMOVIC and the municipality of Vila @&y, the government tried to demolish
houses of the village and remove the settlementyniames in the past. There were some
proposals to relocate the population to anothea areere the villagers would earn a lot for
them to build their houses. The proposal was refusethe population. In 2007/2010, the
governor José Roberto Arruda promised to legdtiedand and constructed a square that marks
this episode, the first public space of the villagence then, the citizens of Vila Cauhy
requested a formal process of legalization of #med] which is still running since 2012
(informed by CODHAB).

AMOVIC says the main problem with the legalizatiprocess is the lack of promptness.
According to the municipality, the bigger issueseigalizing the land are due to environmental
difficulties. There are many families in areaslobfl risk or water springs, which are areas of
environmental protection. The environmental agefiBRAM) has demanded a project for
urban adjustment to include in the legalizationcpss. According to CODHAB, IBRAM
supplies CODHAB with documentation (environmenizdhse) for the legalization process. In
personal communication, CODHAB commented on a teelhstudy done by Zago Consultoria
in 2014, which includes environmental diagnoseswbdnization aspects of Vila Cauhy. This
document composes the legalization process ofilhge. The map on Figure 17 was extracted
from this document and it shows areas that shoalérvironmentally protected. The green
hatched area is an environmental protection rafd®&m from the stream. The blue hatched
areas are water springs in the middle of the \@ll#gat are also considered environmental
protection areas.

Data from the survey applied in Vila Cauhy show tlmare than half the people (53%) who
live in the village have immigrated from anotheatet outside the Federal District. From this
group of people, half (50%) came from the Northedsihe country (Figure 18). Immigrants in

the village came looking for better job opportuesti(64%) and better living standards (43%).
Most of them say they found what they were lookfng Seventy percent (70%) of the

respondents claimed to have come from other urbeasabefore Vila Cauhy. The ones that
already lived in Brasilia mostly came from formaighborhoods (42%) with appropriate

infrastructure and better conditions than in Vllauhy. However, eighty one percent (81%) of
those prefer to live where they are now becausediva their household. Twenty eight percent
(28%) of the interviewed families are living in ¥iCauhy for over 20 years.
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Figure 17 - Areas of environmental preservation
Extracted from a study made by Zago Consultoria rdgded by CODHAB

[ North — 18%
[ Northeast - 50%
[ Center-west—21%
B Southeast— 11%
[ South— 0%

Figure 18 - Percentage of immigrants of Vila Cauhy
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4.3. Results on sanitation in Vila Cauhy — Part 3

The results presented here are compiled from suatethe community of Vila Cauhy
(Appendix C) and from interviews with local and icwal stakeholders (Appendix A).

4.3.1. Household profile

Even though the settlement is informal, the socieremic profile of the residents vary a lot.
Many (23%) live with less than 1 minimum wage (MP&r month (R$937 or €277), which is
5.25 times the poverty line of $1.90/day (Cruzakt 2015). The majority lives with 1 to 2
MW/month (R$937 to R$1,874 or €277 to €554). Howegeme families (6%) earn larger
amounts than 5 MW/month (more than R$4,685 or &l),38he majority of adults in Vila
Cauhy work either formally employed (49%) or setigoyed (36%).

Total monthly income of the family

50%
45%
40%
35%
30%
25%

20%
15%
10%
5% 2% 0 9
b —— e e

Less than 1 MW 1 to 2 MW (R$937 2to 5 MW 5 to 10MW More than 10MW Don't know
(R$937) to R$1,874) (R$1,874 to (R$4,685 to (R$9,870)
R$4,685) R$9,370)

Graph 3 - Total monthly income of surveyed families

Most of the houses have some infrastructure andbaitewith bricks and lining (64%). It is
possible to observe very simple households coirigastith a few nice ones in the village.
Some families have car (23%) or satellite cabl&4R®ut most reflect a simple life style (55%).

Type of house from observation

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Bricks with lining

64%
Bricks with no lining m————— 23%
Wood mmmmmmm 9%
Steel sheet mmm 4%
No answer ™ 2%

Tilt 0%
Mud 0%
Other 0%

Graph 4 - Type of households observed of surveyeili¢a
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Possessions observed from the outside of the household
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

None possessions - 55%
Satellite cable IEEGG——— 25%
Car I 23%
Electronic gates WM 4%

Electrical fence W 2%

House with nice glasses W 2%
Inside floor covered with fancy material 2%
Not filled 2%

TV 2%

Washing machine 2%

Graph 5 - Possessions observed from outside of geeMeouseholds

As for educational levels, the majority of peopé/é been to school. Only 2% claimed having
no instructions and 4% were only alphabetized. Digger share (34%) has studied an
incomplete level of basic education (elementaryfii@égchool) and 21% finished high-school.
However there were a few people who had univeditgree (4%) or post-graduate degree
(4%), which are the same families who earn highentinly income.

Educational level of the head of the family
4% 4%2% 4%

B None : 2%

H Alphabetized: 4%

H Basic education (up to 9th grade) incomplete : 34%
Basic education (up to 9th grade) complete : 13%

B Medium school (High school) incomplete : 19%

B Medium school (High school) complete : 21%

B Technical superior degree incomplete : 0%

B Technical superior degree complete : 0%

B University superior degree (collage) incomplete : 0%

B University superior degree (collage) complete : 4%

B Post-graduation degree incomplete : 0%

M Post-graduation degree complete : 4%

Graph 6 — Educational level of the head of the familrveyed
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4.3.2. Services provision

Six of the stakeholders presented in chapter 3 ssezted to answer questions that are directly
linked to sanitation in Vila Cauhy. They were askkdanitation services are provided in
informal settlements and why or why not. Resulesresented on Table 6.

Table 6 - Interview answers on service provisiomformal settlements
Question: Are sanitation services provided in infal settlements? Why or why not?

Organization | Level Answer
No, sanitation services are not provided in infdregétlements. Unless
CAESB Regional | the area has a legalization process in place arehdyl has an

environmental license that allows CAESB to builftastructure.
No, sanitation services are not provided in infdreedtlements becausge
it is illegal to build infrastructure in the area.
No, because the area is illegal. The servicesrangded only in areas
that are possible to be legalized.
They should have services. However, many times fitot possible tg
make certain actions because of the illegal asge¢be land. FUNASA

ADASA Regional

SINESP Regional

FUNASA National | has recently launched a decree retracting the dgtmfproof of land
ownership to implement household basic sanitatioprovement
infrastructure.

Usually not, because of the illegal aspect of thedl Informal
Ministry of National settlements are not legalized and the law prohibésvices to be
cities delivered in these areas. However, this is a cdiutian to the human
right to water and sanitation, established by th&ed Nations.
Usually not. In some of the low-income informaltshents, there is
access to sanitation services after the commuaiyniobilized to gain
this right. High-income informal settlements, whishvery common i
National | Brazil, have decentralized solutions. Most timbasytuse septic tank
and sometimes they buy equipment to operate a teeatiment. Low-
income communities are hardly able to pay for deeémed systems,
This is why the solution depends on the government.

Trata Brasil
Institute

"

This question was further inspected to confront rémults with the reality of Vila Cauhy.
AMOVIC and municipality were interviewed and thegn asked if there is access to formal
services provision in the village. Results are @nésd on Table 7.

Table 7 - Interview answers on service provisioWila Cauhy
Question: Are sanitation services provided in infal settlements? Why or why not?

Organization Level Answer
Mun'|C|paI|ty Local There are water and electricity services. ddotitation.
of Vila Cauhy

Some houses have only water and electricity cororectThe service
is very bad and not continuous. Water pressuretisuifficient and it
is decreasing as the village grows. The other ghatthe village have
illegal connections. Some houses get water froncéimemunity well.

AMOVIC Local
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The survey also included questions on water anctradity services provision to understand
the perspective of villagers (Results on sessiof Rppendix C). Almost all the households
interviewed (92%) have water connection at homeas€éhwho don't have a connection use
water from a private (unprotected) well, get watgth their neighbour or directly from the
river. In cases where a private well is used, #itisated next to their household within 10 min
walk (less than 500m distance). For those who de lregater connection at home, the water
comes mostly from CAESB (72%) and in this case thkyay for this service (average of
R$129 each household). Half of the interviewedncldéine amount they pay is affordable.
Seventeen percent (17%) of the households getwlaér from a protected well in the village,
which is free of charge. According to interviewvibcal authorities (municipality/AMOVIC),
they have connected this well to a piping system tlee households. In personal
communication, they assured no one collects watir buckets or with any direct source of
contamination. They also had the water tested lBBAM within the last year and the results
stated it is clean and has good quality. Thersamnge cases (8%) in which the households have
two connections - one with CAESB and one with themmunity well. In personal
communication with the surveyed, they said theyetasth connections because they trust more
the water quality from CEASB and use this water danking purposes. The other source
(community well) is used to do everything else:vgbn wash clothes, clean the house, etc.

Water provision

Water from river/stream 2%
Water from the neighbour 4%
Private Borehole/ unprotected well 6%
Piped water (CAESB) AND Community well 8%
Community well 17%
Piped water (household connection - CAESB) 64%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Graph 7 - Water provision in surveyed houses

All the households (100%) have electricity at hofeenty one percent (21%) are illegally
connected to a public post and 77% are connectidtiae service provider (CEB), paying an
average of R$147 per month. They claim the priceisaffordable (53%). Two percent (2%)
don’t know where they get electricity from.

Table 8 shows the percentage of people in Vila @éoimally serviced by CAESB with water
supply and sewerage collection with treatment aé agethe ones formally serviced by CEB
with electricity connection.

Table 8 - Households supplied with formal services

Services provided
Water services from CAESB 2%
Electricity services from CEB 7%
Wastewater services from CAESB 0%
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As presented on session 1 of Appendix C, almoghallpeople who were interviewed (94%)
are unsatisfied with sanitation infrastructure e heighbourhood. Eighty six percent (86%)
said the main problem is the lack of sanitary smw¥iand 83% said that is where investments
should be focused. Graph 8 and Graph 9 show tltsder satisfaction with services in Vila
Cauhy and prioritization of investments accordiaghe villagers. It is important to highlight
that during the survey, possible answers were niargs given to the respondent as a way of
helping with the answers. The services marked Withsign were not originally included in
the survey and were not given as possible answdlgetrespondents. Therefore, it is possible
that, given the possibility of this answer to othespondents, they might have also checked
these options.

Unsatisfaction with services and infraestructure in the village

No solid waste collection** m 2%
Bad organization/administration = 6%
Bad landscape mmmmm 8%
No electricity services mm—m 8%
Bad telephone/ internet services m—— 12%
No Water or bad water quality m———— 16%
No/bad health care ——— 138%
No space for social interaction TT———_ 24%
Bad road infrastructure HIEEEEEEEEEEEEEEE————— 40%

No sanitation services/ lack of toilets T T T T T T T 36%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Graph 8 - Satisfaction of villagers with serviceslanfrastructure of Vila Cauhy

What investments should be prioritized in the village

Security** m 2%
Space for social interaction** m 2%
Post office services** m 2%
Telephone/ internet services m———m 11%
Legalization of the neighborhood** mEE———— 19%
Electricity provision ImEaassssss———— 26%
Water services IImmmmmmmmmmmmmm———— 30%
Health center mEEEEEEEEESSSS———— 32%
Waste collection messsssssssssssSSSSSSSS———— 49%
Road infrastructure I 64%

Sanitation services/facilities I 33%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Graph 9 - Prioritization of investments categorizgdshrveyed villagers
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AMOVIC and municipality state on their interviewlsat all households of Vila Cauhy are
equipped with a toilet. However, the survey (Appgr@, session 3) points out that 2% of the
interviewed do not have access to a toilet andtigeaopen defecation or use plastic bags. The
other 98% use flush toilets. Most of the toilets aot shared (94%) and accessed from inside
the households (96%). Vila Cauhy is not equippetth wublic toilets. There are cases where
people do not have a toilet at home and they usefrmm a neighbour nearby (4%). These
toilets are provided by the household owner or camity members, cleaned daily by the users,
not designed for people with disabilities, but aypiate for women and children to use it at
night. Twenty one percent (21%) of the interviewedhplained about the toilet facilities they
use, even the ones of private use. The reasordtreylike it is due to strong smell (27%), not
appropriate for women or children (27%), durabilitfy materials (18%), toilet clogs (18%),
lack of privacy (9%), safety (9%), and no sink desthe bathroom (9%). No one complained
about the location or cleanness of their toiletenithe ones that complained, only 27% could
not make a choice on the type of toilets they wech was decided by the household owner.

Sanitary user interface in Vila Cauhy
2%

= Flush toilet
= Open air/ bush

Graph 10 - Types of toilets used in Vila Cauhy

About half of the households in Vila Cauhy (51%}¥ wome sort of tank to collect their
wastewater. However, only 28% use an approprigtécstank; the other 23% use unsealed
tanks (hole on the ground) where they discharge blaick and greywater.

Household wastewater collection and transport

m Septic tank: 28%

2% = Pipelines of the Village - To the stream: 28%
0

2%\

= Unsealed underground tank: 23%
Directly into the streets: 2%

m Directly to the stream: 2%

= Piped sewer system (Caesb): 0%

m Don’t know: 17%

Graph 11 - Wastewater collection and transportation
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According to interviews, stakeholders from the goweent expect that households who use
septic tanks hire mechanical cleaning from vacuunckt companies, however this only
happens in 56% of the cases (septic tanks and tegped tanks). Dwellers confirmed the
information given by many stakeholders during imitews that services for emptying septic
tanks have to be hired and paid by the househol@lkesrespondents of the survey who claimed
to use this service pay around R$100 to R$150 (€325) every time they have to clean the
tanks (2 to 3 times a year). Sixty four percen@fp4f the ones who use this service say it is
affordable. Four percent (4%) of the tanks arergdamanually and 7% simply let it overflow.
Nineteen percent (19%) do not know how the emptyindone. Four percent (4%) of the
population discharge wastewater directly into ttreets or the stream. Many people (17%)
don’t know where their wastewater goes to.

Emptying of tanks

= Vacuum trucks: 56%

= Overflows to the pipes of the village (to the stream): 15%
Does not clean it (overflows): 7%
Manually: 4%

= Don't know: 19%

Graph 12 — Used method of tank emptying

The community of Vila Cauhy, with the help of AMO¥land the municipality, have built
pipelines to collect and transport wastewater enitlage. The concrete pipes were donated
from Novacap and the admisitration of Nucleo Baratde and were implemented by the
villagers, with no technical support or guidancenir CAESB or other governmental
organizations. Hence, there are some technicalgrabin the pipelines and there are places
where wastewater overflows especially when it rairie pipelines convey wastewater from
the households to the nearest water stream (RRawhdo), without any treatment. Twenty eight
percent (28%) of the households discharge wastewatztly into the pipes and 15% use the
pipes to collect the overflow of their tanks. The wf this system is free of charge.

The community and local stakeholders did not orgaai maintenance work plan and there are
many pipes clogged or broken again overflowing esater into the streets. During the survey,
47% of the houses visited had wastewater runnintherstreet nearby. There are spots where
the pipes connect to open drains and at the etigedine, the wastewater runs on the street
until it reaches the stream (Figure 19). The myaidly and AMOVIC are proud of the work
done, even though it is not technically correcteyfsay they did the best they could with the
resources they had and that this project has inggrtive community’s life quality. Authorities
did not impair the implementation of the systenh@lgh IBRAM and Agefis have the power
to do so. The media was very concerned and publistugies on that, but no one ever received
a fine. The discharge of the effluent directly ke triver is an environmental concern and
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IBRAM has the right to apply a fine to the houselsabr to CODHAB, which legally owns that
public land.

Figure 19 - Pipeline to collect wastewater in V@auhy

The population of Vila Cauhy thinks that sanitateervices have to be improved and 57%
thinks the only solution relies on the provision fofmal services by CAESB. They say
collection and transport of wastewater should bgrawed (47%) and only 25% is concerned
about the lack of treatment and polluting the river

What can be done to improve service delivery?

Don'tknow W 2%
Have services formally provided by CAESB/government IS 57%
Include wastewater treatment N 25%
Improve collection NN 47%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Graph 13 - Community perspective of sanitary impram@m

Ninety six percent (96%) of the interviewed say tha government did not make any effort to
improve the situation. AMOVIC or municipality reauge the effort of the government
(administration of Nucleo Bandeirante) in donatihg material to implement the pipes in the
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village. Seventy five percent (75%) of the surveyecbgnize their own effort as community
members in trying to improve sanitary conditionsey say many things have been done such
as: Implementing pipes in the village (60%), tryirig legalize the village (3%),
unclogging/fixing the sewerage (5%), and coverimg dpen sewer (3%). Some recognize the
effort but claim the issue was not solved (25%)NeBey seven percent (77%) of the people
own their households and are willing to help wibdur or donating money or material to
improve sanitary conditions in Vila Cauhy.

Has the community tried to solve sanitation problems?

Yes I 75%
No s 17%
Don't know mmm 8%
Yes, Implementing pipes in the village (to the stream) T TTssTss————————— 0%
Yes, but did not solve the issue ITTT———— 25%
yes, Unclogging/fixing the sewerage mm 5%
yes, Covering the open sewer ®m 3%
yes, Trying to legalize the village m 3%
No, they tryed but did not solve the problem m——m 11%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Graph 14 - Surveyed opinion on how community haslelpsolving sanitation problems

Willingness to contribute

No, Government shoulddo it W 2%
No WM 4%
Yes, other W 2%
Yes, with construction materials NN 23%
Yes, with cash [N 43%
Yes, with labor I 64%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Graph 15 - Willingness to contribute with sanitamyprovements

4.3.3. Health statistics

The direct contact with wastewater and the contation of water sources may cause many
diseases. Even though Vila Cauhy is affected by potlection and transport of wastewater,
only 19% of the interviewed families reported hieddsues. From this group, the most common
diseases are diarrhea (60%), Hookworms (10%) oef~€M0%), representing 15% of the
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families of Vila Cauhy. According to AMOVIC, leptpsosis has also been reported. Fifty
percent (50%) of the group of sick people (9% ef tlimilies of the village) reported having
Dengue, Zika or Chikungunya in the past three nmaritkishmaniosis is also reported by the
health center as a common case in the region. Wesalso a case of Elephantiasis according
to the municipality.

Diseases reported
Fever N 10%
Hookworms I 10%
Dengue/Zika/Chikungunya I 50%

Diarrhea I 60%

0% 20% 40% 60% 80% 100%

Graph 16 - Diseases reported by the surveyed

The survey questioned about the cause of the @disaashe opinion of those families who

reported having any. Twenty percent (20)% think iiormal for children to have diarrhea and
10% think it is from the hot climate. Another 10%ink that the reason their kids had
hookworms is from walking with bare foot on the gnd. Twenty percent (20%) of the

interviewed said they had dengue because of tlyhbeirs that let still water accumulate in the
backyard; 10% think it is from the water they drdrdm the well. Many people did not know

what got them sick (30%). None of them related ehdiseases with the lack of sanitation or
drainage services.

Opinion on causes for reported diseases

= Don't know

= Still water next to the house
It is normal for children to have diarrhea
Warm weather

m Walk with bare feet

= The water from the well

Graph 17 - Causes for diseases in the opinion oftimeeyed

4.4. Results on decision-making process — Part 4

4.4.1. Institutional decisions

To understand how institutional decisions are mameards implementation of sanitation
services in informal settlements, nine stakeholdeese interviewed with the following
guestions. The results described here were obtéimedgh interviews (Appendix A.2).
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Q. 2.1 What are the issues in providing sanitatioservices in informal settlements?

Complementing the information presented on Tabt#f €hapter 4.3.2, where stakeholders
report informal settlements are not provided witinfal sanitation services, organizations were
interviewed on the issues in giving access. Akimiewed stakeholders agreed that the main
issue is the illegal aspect of the settlement. ABASd SINESP stated that implementation of
sanitary infrastructure attracts more people tosgiiement, which grows much faster than
expected. The Ministry of Cities agreed with themtlee risk of the investment, which may be
lost due to population’s unwillingness to pay fensces or if the community is removed
because it is settled in illegal area. Trata Brasdtitute, which is a non-governmental
organization, pointed out that there is lack ofitpl willingness to invest in the
implementation of an infrastructure that takesraylome to build.

Issues in providing services

Interest
Investment
Growth

Illegal

0% 20% 40% 60% 80% 100%

Graph 18 - Stakeholders perception on issues inighog sanitary services

Q. 2.2 What strategies are in place to increase S#ation services to the informal
settlements of Brasilia? [1]

CAESB's strategy to increase sanitation servicde f@ovide services to settlements that are
in the eminence of getting a license but befobedomes legal. These areas are of social interest
(“ARIS™) or of especial interest (“ARINE”). TratarBsil Institute stated the government has no
strategies but to allow this flexibility of anti@png service provision. ADASA claimed they
do not have any strategies, however they demamd fh@ sanitation company that services
must be expanded, which impacts CAESB’s plansdttending more areas. SINESP’s strategy
is to plan and provide areas for relocation of feasj which helps to control growth of informal
settlements. FUNASA and the Ministry of Cities dat demand proof of land ownership to
implement sanitation through their programs, betie§ families in informal settlements.
However, many times, the municipality, state oritsdion company, who are the ones that
implement the programs, require proof of land owhgr. IBRAM said they can issue an
emergency environmental license, allowing infradite to be implemented in informal
settlements. However to do so, there must be amesgng project properly signed and
authorized by CAESB.

4 [1] Adapted from Muzvidzwa D (2014) A revised framork for pro-poor water and sanitation benchmaykin
case of Epworth, Zimbabwe. MSc, UNESCO-IHE
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Table 9 — Strategies to increase services in infésatlements

Services for | Demand No proof of
N . : No Emergency
Organization | almost legal | expansion | Relocation land .
X .| strategy | licenses
settlements | of services ownership
CAESB X
ADASA X
SINESP X
FUNASA X
Ministry of
" X
cities
Trata Brasil X
Institute
IBRAM X

Q. 2.3 Is decentralized sanitation considered a ilieble alternative for informal
settlements?

Most of the interviewed stated that on-site systeamsbe reliable as long as there is appropriate
final disposal or if they do not discharge effluertb a water body. CAESB, ADASA and the
Ministry of Cities related decentralized systemséptic tanks. ADASA emphasized reliable
tanks must follow CAESB standards. The MinistryGifies considers septic tanks as reliable
sanitation in the Basic Sanitation National Plagnifrata Brasil Institute added that
decentralized systems is something new in Brazllthat it needs to be further developed to
become more efficient.

CAESB complemented saying that centralized systarasmore reliable and they aim to
optimize it. In their opinion, in an economic podrftview, there is not much difference between
a centralized and a decentralized system. Howésehnically it is much harder to control a
decentralized system, because it depends on ther walble, soil permeability, type of
construction, cleaning period, sludge manageméhieat quality, and methane emission.

Q. 2.4 Is decentralized sanitation considered a foral or informal service?

Most of the interviewed (CAESB, ADASA, SINESP andaff Brasil Institute) agreed that
decentralized systems are considered informal cesviAt the national level, FUNASA
considers it formal and the Ministry of Citiestigihg to formalize it by including septic tanks
as improved sanitation in the Basic Sanitation &f&ti Planning.

Is decentralized sanitation considered formal?

B Formal

17% '

67%

o Informal

Trying to formalize

Graph 19 — Stakeholders’ perception on formality etehtralized services
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Q. 2.5 Once the area is legalized, how is the deois for implementation of sanitation?
What technologies are considered?

CAESB, ADASA and SINESP stated that once the aeearnes legal, the sanitation company
provides a centralized solution. CAESB usually usae of the 16 existing conventional

wastewater treatment plants in the Federal Dist@AESB and SINESP said that if the

community is not close to one of these systemshanaolution might be recommended such
as septic tanks or UASB. FUNASA said the solutitihresy study in their programs should not

confront future plans of the municipalities, whce aesponsible for the system once the
settlement is legalized. The Ministry of Cities da®t decide on the technology choice; it is a
decision for the sanitation company.

Q. 2.6 How is sustainability of the facilities or ervices provided ensured?[1]

The municipality is responsible for operation andimtenance of sanitation systems. They
guarantee sustainability through tariff systemsuadlly wastewater services are charged
through the water bill (question 3.14) accordingveder consumption. There might be crossed
subsidies, where the poor population pays a lowftand wealthier areas pay more to

compensate.

Q. 2.7 When a technology is considered for a poorommunity, are social/ financial
conditions of the residents taken into account?

CAESB and ADASA stated the usual solution is cotingcthe community to the existing
centralized systems. Trata Brasil Institute agreitia the information and added that, in Brazil,
alternative solutions used are septic tanks. SINES& they collect data and study the area,
including the community’s social and financial caiwhs. However, usually they opt for
conventional collection and treatment. There mightalternative solutions depending on the
location of the community. FUNASA studies the bgstution locally that can be provided
individually or collectively. The Ministry of Cite does not choose the technology to be
implemented; they only analyze the proposals.

Q. 2.8 Is there any inspection towards decentralizesanitation in informal settlements?

None of the interviewed (CAESB, ADASA, SINESP andNASA) claimed inspecting
informal settlements. The Ministry of Cities andchfir Brasil Institute do not provide inspection
services, and for this reason, they were not questi. IBRAM only inspects when there is a
legalization process in place. If there is a systeplace that does not comply with standards,
IBRAM can apply a fine to the owner of the pubbnd (CODHAB).

2.9 What strategies are in place to implement or trease sanitation service provision in
Vila Cauhy?

The municipality of Vila Cauhy has only one stratégimprove sanitation in the village: fight
for and obtain the legalization of the village fine government provide formal services.
AMOVIC has some other ideas that would depend adereal support, as for instance,
implementing decentralized ecological septic tastiared by two households.
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Q. 3.16 In case of using septic tanks, is the sezeipaid by authorities or the dwellers? Is
there a different pricing for poor communities?

All stakeholders agree that residents are resplensiipay for their own septic tanks, including
the maintenance. It is the dwellers’ responsibiiityhire particular services to clean the septic
tanks. CAESB used to offer this service some tig® hut not anymore. The Ministry of Cities
recommends in the National Plan of Basic Sanitatiah sanitation companies should offer the
service of maintenance of septic tanks, even thdegh are charged. CAESB does not follow
this recommendation.

Q. 3.17 Does the community participate in the dedan-making process?

At regional level, decision-making process does imoblve the community, except for
condominial sewerage. CAESB explained that in tlaise, the project is developed by their
technical team and there is a strong social-teahmiork to involve the residents in choosing
the location for the pipeline — in front or in theck of their lot. This action promotes an
investment reduction, especially in unplanned are@gre the urbanization is already settled.
However, in their experience, in 95% of the timesidents rather pay more for the sanitation
company to take responsibility for the system nathan collaborating in the construction or
operation of pipelines, even in low-income commiesitFUNASA and the Ministry of Cities
understand the importance of community participaiad they include social aspects within
their programs, including education and health @mots. Trata Brasil also considers social
participation important, especially considering coomity explanations on the importance of
sanitation.

Local stakeholders of Vila Cauhy — AMOVIC and mupdity — were also interviewed on this
matter. They stated that the villagers do not pigiite on decisions taken by the government.
They offer meetings for explanation of decisiongadly taken. Meanwhile, the approach of
AMOVIC and the municipality to the villagers is yatlifferent. They have meetings to present
proposals and discuss actions to be taken with aowign members. Usually villagers
participate and contribute to the projects withaglemoney, material or labor, depending on
their own interest.

4.4.2. How planning affects decentralized sanitation

The following questions were added to the intergéavunderstand how planning has affected
technology choice, implementation and managemerdecotntralized sanitation systems in
informal settlements. The results described heme wbtained through interviews (Appendix

A.2).

Q. 3.1 Are there governmental programs that help iformal settlements to have access to
improved sanitation?

At regional level, CAESB, ADASA and SINESP statbdre are no programs to implement
sanitation in informal settlements. The only acsioare relocating families to a formal
settlement with adequate infrastructure or prowdeitation services when the [informal]
settlement is about to become legalized.

Even though Trata Brasil said there is no intefesmin the government in implementing
programs, FUNASA and Ministry of Cities reportedvimg programs for informal settlements.
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These programs can be applied in these areas leetiaeisMinistries do not require land
ownership proof. Municipalities or states havedaquire FUNASA or the Ministry of Cities to
implement the program in a specific area. The rtries allocates funding to the other
governmental entity, give technical assistance,iaspect the implementation of the funding.

* Program of Household Sanitary Improvement — FUNAS#Mplement sanitation
infrastructure to rural areas or municipalitieshwigss than 50,000 inhabitants.

* Integrated Sanitation — Ministry of Cities: Implemtesanitary infrastructure and
complementary construction works that impacts a#ioit. This program focus is on water
and sanitation but includes stormwater drainageices, solid waste management and
urban equipment.

» Slums Urbanization — Ministry of Cities: Improven@ housing in slum areas. Sanitation
is not the focus but it is part of an integratellison.

Q. 3.2/3.11/3.12 Is there support from the governnm¢ for these communities to find
sanitation solutions on their own?

ADASA, SINESP and IBRAM do not provide and assis&afor communities to implement a
decentralized sanitary solution. CAESB does prowaddnical assistance, but the community
has to request it. Trata Brasil provides technasdistance showing the community how
important sanitation is and how they can requirgises from the government — but they do
not assist on finding decentralized solutions. Mmistry of Cities provides financial
assistance to implement any sanitation projectsiclwthas to be requested from the
municipalities (over 50,000 inhabitants). Operato maintenance of the systems should be
financed by the sanitation company or the munigjpaFUNASA provides technical and
financial assistance to communities that requesfleiss than 50,000 inhabitants). The
community has to map the necessities and improvesmereded and FUNASA executes the
constructions or makes a partnership and givesdiah resources for the municipality to
execute the construction, in which case FUNASA wipect it. It is the municipality’s
responsibility to operate and maintain the systems.

Assistance for decentralized sanitation

m No assistance
M Technical

Financial

Graph 20 - Governmental assistance for decentralized iz@itary solutions
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Q. 3.3 If a sanitary decentralized solution is teahically correct, will it be kept in place
once the land becomes legalized?

At regional level, all interviewed stakeholders eyt that CAESB is responsible for
determining if the system will be kept. CAESB sththat they standardize the systems and
equipment. CAESB has no interest in operating ndifigrent types of systems that does not
integrate to the existing [centralized] system. allsjuthe community is connected to the
existing sewerage system. For the Ministry of Gjtience the settlement becomes formalized
the sanitation company, which has concession o$¢ingce, can demand the ownership of the
system, assume services and charge tariffs. FUNA®Aplemented saying that the
decentralized system should be kept and, for thimppen, studies must be aligned with local
sanitation plans to predict what actions will beeta for the investments not to be lost.

Q. 3.4 Will the sanitation company operate and maitain decentralized systems already
in place while it is an informal settlement and whe it becomes legal?

Regional stakeholders agreed that the sanitatiorpaay will only operate and maintain the
system once the settlement becomes legal/formaénAUNASA is involved, they agree on
transferring all responsibilities to the municipgliwhich will operate and maintain systems
even if the settlement is informal. The MinistryG@ities states that when a settlement becomes
legal, the sanitation company is bound to assuna@tain and operate the system. Even if the
settlement is illegal, the sanitation company camand the ownership of the system, because
the concession law dictates that they have to asalhsanitation services. However, if the
sanitation company is responsible for the systéey tan decide to keep the existing system
or substituting it for a new centralized system.

Q. 3.6/3.8 To apply a decentralized sanitary soluin in an informal settlement, are there
regulations applied? Is any law against decentraletion of sanitation?

Stakeholders agreed that the Brazilian sanitagon ¢r environmental laws do not specify
anything against decentralized sanitation systélogever, if there is any discharge in a water
body, the effluent quality has to comply with CONAM standards. In the Federal District, it
is also required ADASA’s permission to dischargeAESB stated it is possible to have
decentralized systems in the Federal District abDd\8A supports this solution. However, if
there is a sewer line settled in front of a housgtbey are bound to connect to the centralized
system.

Q. 3.13 How are services financed in informal seéments? [1]

Services are financed through a tariff system. F3MAand Ministry of Cities can finance
systems, which are sustained through tariff charge.

Q. 3.5 Will there be any sanitation tariffs appliedin a decentralized system that already
exists once the land becomes legal?

All regional stakeholders agree that the tarifftegswould be applied. FUNASA stated it is a
decision of the municipality, while the Ministry Gities demands that a tariff system is applied.
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Q. 3.14/3.15 Is there any special tariff system fothe poor communities? [2} Is the
sanitation service tariff system considered sustaable?

The tariff system is a concern for regional andalogovernments. In the Federal District,
sanitation tariffs are charged within the watel &dcording to water consumption. The tariff
system is the same for everyone. It is possibleaftamily with low-income to require for a
social tariff. In this case, an inspector from CAE®erifies the household conditions (living
standard and family income) to make sure the sdai#f is applicable. The Secretariat of
Social Services used to cover the difference ofgghaut this is not happening anymore. So it
has become very rare to grant this tariff. Socaiffs are granted per family and not for an
entire community.

The tariff system of the Federal District is comsetl sustainable by CAESB and ADASA.
However, the regulatory agency highlights that theff system is suitable for the model
applied with conventional centralized treatmenth#re were other types of sanitation systems
[decentralized], the tariff system would have tadéshaped.

4.5. Chapter summary

This chapter has presented data collected fromrdents, interviews and survey, as proposed
in the methodology of CHAPTER 3. After collectingtd on stakeholders involved in sanitation
aspects of Brasilia and activities developed bynthether data was collected focused on
research questions. The main important data fonrslimmarized in the following box. The
analysis and discussion of this data is presemedhapter 5.

* Nineteen stakeholders were found to be relatedh@éomain problem focused on thjs
research: lack of sanitation services in infornedflements of Brasilia

» Informal settlements have existed since the coctstmu of Brasilia. The new capits
attracted people from all states of Brazil lookiimy new and better opportunities.
However, the planned part of the city was not aftne to low-income families, which
had to settle in informal settlements close todibhe

* Recent documents from CODEPLAN show that 27% oftibxeseholds in the District
are considered informal settlements. This situatisndeveloped regardless of
socioeconomic conditions.

» Vila Cauhy exists for over 20 years as an inforagtlement of Brasilia and sanitation
services are still not being provided. The commuhés tried to implement pipelings
collecting wastewater from their households andhdisging untreated sewer into the
nearest stream.

5 Adapted from Alves PJRdB (2015) Pro-poor econamstruments in the water supply service : a casgyspf
peri-urban areas in Maputo, Mozambique. MSc, UNESBB
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» Fifteen percent (15%) of the population of Vila Ggwvas surveyed. From this group,
86% claim to be unhappy with sanitation in theaghk. Nineteen percent (19%) haye
reported having health issues, which can be relatéatk of improved sanitation.

* Interviewed stakeholders claim the biggest issuproviding sanitation to informa
settlements is the illegal aspect of these aremwic®s cannot legally be delivered|—
however, they do provide water services to inforsettlements. Other reasons afe:
increasing attractiveness to informal settlemdagg]ing to uncontrollable growth; risk
of investments for families that might be relocatadk of political interest in investing
on infrastructure that takes a long time to build.

* Relevant reported strategies are: to provide sesvio settlements that are in the
eminence of being formalized/ legalized; relocataifies to formal neighborhoods with
adequate infrastructure and services; or retracéssty to proof land ownership to
apply for national sanitation programs.

* The sanitation company of the Federal District ftes services through conventional
centralized systems, which is the only formal ssrvconsidered by them. When
connecting to the sewer system is not a possiptlitgy recommend the use of septic
tanks, which, even though considered informal, risliable technology choice.

» Supply-driven approach is used in the Federal Disto provide services to th
community. There is no involvement of community nbems in the decision-making
process.

D

» Decentralized systems is allowed by the Brazilianitation law; however, there is no
interest from the sanitation company to operateradttive on-site treatment facilitie
Even though technically correct, once a settlerhenbmes legalized, it is probable that
decentralized systems are deactivated and sulstity conventional centralized
collection and treatment.

U7

Results 65




CHAPTER 5

Analysis of results and discussions

This chapter presents analysis and discussionsl loesthe results presented on CHAPTER 4.
The first subchapter is an analysis of the stalddrsl The following subchapters discuss the
specific objectives of the research and answergjtiestions established in chapter 1.4. The
final subchapter brings a summary of reflectionsbhe ideas developed leading to the final
chapter of Conclusion.

5.1. Discussions on Part 1 — Stakeholder analysis

From the analysis of the list of stakeholders dmal results found for their activities, it is
possible to take some conclusions upon their rafesresponsibilities, their level of interest
and influence upon the main problem and map whiakeholders are interconnected. This
analysis identifies key stakeholders when dealiity \ack of sanitation services in informal
settlements of Brasilia. The analysis is used tetstand how to engage stakeholders into
improving the sanitation service chain in thesasure

5.1.1. Roles and Responsibilities

Many stakeholders have a direct role with sanitaigstems and others interact some other
way that affects sanitation of informal settlemefiitsble 10 shows the roles and responsibilities
of each stakeholder regarding operation, ownersimance and oversight.

Three of the stakeholders operate sanitation sySt@RAESB, Vacuum truck companies and
community members. CAESB operates and maintainfoatial wastewater systems, from
collection to final disposal. However, according ttee results, CAESB does not provide
services to informal settlements. Therefore, conityumembers must own septic tanks, which
they operate by hiring vacuum truck companies tptgrthe tanks and transport the sludge to
be treated in one of CAESB’s wastewater treatméaritp. Householders have to finance the
tanks and the services themselves. This is coridem informal service, but is expected to
take place wherever CAESB cannot provide servitis.only formal sanitation system in the
Federal District is the one provided by CAESB, whis centralized. They own all
infrastructure and finance it with the payment fraamiffs. CAESB has to comply with
standards and they are inspected by ADASA. Boththete stakeholders have a role on
oversight — CAESB monitors their own systems andASB inspects CAESB’s services.
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Table 10 - Stakeholder information - summary

Stakeholder Analysis

1)

s HElEinEr Coi S Operation Ownership Finance Oversight
1 | Community memberd Local Operate their own septic Own septic tanks Implementation_ and maintenance )
tanks septic tanks
2 | Municipality Local ) } They got resources t'o implementt )
wastewater pipelines.
They implemented the pipes| They got resources to implement t
AMOVIC Local - the village pipelines. -
Health center Local - - - -
Vacuum truck Clean septic tanks and
5 companies Local transport the sludge to a - - -
WWTP.
6 |cAESB Federal District Operate and maintain all Own all infrastructure of Invest on _the infrastructure they Moni'tor their own systems to (_:omply
formal wastewater system|{ formal wastewater systems| implement with standards and regulations
g Inspects water and sanitation serviges
7 | ADASA Federal District - - - from CAESB
Owns infrastructure of the Finances all infrastructure Inspects the implementation of the
8 | SINESP Federal District - Federal District (CAESB, . :
CEB, Novacap, SLU). implemented. infrastructure.
Monitor discharges of wastewater into
L the waterbodies, which has to compl
9 |IBRAM Federal District ) . ) with standards from CONAMA. i
Informal systems are not monitored.
10 | CODHAB Federal District - - - -
11 | SEGETH Federal District - - - -
12 | CODEPLAN Federal District - - - -
13 | SEMA Federal District - - - -
14 | Secretariat of Health| Federal District - - - -
15 | Secretariat of Cities | Federal District - - - -
16 | Agefis Federal District - - - Inspect illegal settlements.
’ _— Inspect the implementation of the
17 | FUNASA National - - Flnance_ programs on sanitation f projgct and infrgstructure and make
communities smaller than 50,000 - ; .
sure the investment is well appli
. - : Finance programs on sanitation fq Inspect the_implementation of the
18 | Ministry of Cities National - - 5 - project and infrastructure and mak
communities bigger than 50,000 p - ; .
sure the investment is well applied
19 | Trata Brasil Institute | National - - - -
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The local stakeholders (municipality and AMOVIC\ka role in the sanitation of Vila Cauhy
because they helped in getting material to impldntes pipelines that collect wastewater in
the village. Community members built the pipelitlesmselves with the help and coordination
of AMOVIC. Neither AMOVIC nor municipality reportetthe role of operating and maintaining
the system.

SINESP has a role of planning and executing cocstmu works in the Federal District.
CAESB and other service providers are under thereitalof this Secretariat. This is why it is
considered that they own all infrastructure. Orfe®ytplan and authorize the implementation
of a sanitation system, CAESB, which is directlyated to SINESP, will provide the
infrastructure. SINESP can also finance their mtsjewhich includes all infrastructures. They
inspect the implementation of the systems.

IBRAM plays an important role on oversight, becatisey inspect all interactions with
environment. This environmental agency can apglgeaif there are any discharges on water
bodies that cause pollution. However, informal de@dized systems are not inspected by
IBRAM. AGEFIS is the agency that will inspect artdsany actions that go against the plan
of use and occupation of the land. They may stoysttoction works in illegal settlements.

FUNASA and the Ministry of Cities both finance pgofs, which are required by states or
municipalities of Brazil. They support sanitatiarfrastructure to be implemented and they
inspect if the investment is well applied. The ovetp and operation of the system is
responsibility of the municipality, which requirélae investment. FUNASA and the Ministry

of Cities will inspect if the services are beingyided and if they comply with their policies.

Some stakeholders do not have a direct role ooresiility towards sanitation in informal
settlements. However, they affect the main prolflack of sanitation in informal settlements)
or the problem owner (community members) in somg.Wde local health center and the
Secretariat of Health need to be prepared to mattegeonsequences of lack of sanitation of
the population. These organizations do not diraatigrfere with sanitation, but they can help
control diseases outbreaks and help with hygiengean. CODHAB and SEGETH are
responsible for the legalization process of thdlesaent. Once it becomes legalized, all
organizations of the Federal District will act onetsettlement and will implement all
infrastructure including sanitation, water supphdasolid waste management. CODEPLAN
and Trata Brasil will study the present situatiowl grovide data and information that helps
other organizations to take actions. SEMA will pdevpolicies and regulations that have to be
followed by IBRAM and ADASA. The Secretariat of {&s will play an important role reducing
bureaucracy between the administrative regiongl(gatcities) and the other organizations of
the Federal District.

5.1.2. Interest and influence

The level of interest and influence of each stalddrowill vary depending on their roles and
responsibilities. These levels were categorizethfv@ry low to very high. It is important to
highlight that the categorization is a subjectivieipretation from the data collected on chapter
4.1 and might vary a little from one interpreteatmther. This interpretation is described below
and graphically represented in Figure 20, whicdmnisdaptation from Enserink, et al. (2010).
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Community members of Vila Cauhy: The community is unsatisfied with sanitation
services today and are highly interested in imprg\he picture. Their influence is very
low, even when trying, they are not able to proxadequate infrastructure themselves.

Municipality of Vila Cauhy: They have a high interest in solving the problbut,not as
high as the community members, because they h&es ptiorities as well. They have a
medium influence because they cannot ask for serprovision before legalizing the
settlement, but they can ask for material to bpifgelines for wastewater collection.

AMOVIC - Association of Community Members. They have a very high interest in
solving the problem (the same as community mempbkut)have a low influence to solve
the problem, although they try it with the minimwesources they have.

Health center of Nucleo Bandeirante They have some interest in solving sanitation
issues, to improve the health of the community.iTimfluence in solving any sanitation
issue is very low. All they can do is provide sonygiene education to those who come to
the health center with some disease.

Vacuum truck companies: They have no interest in the implementation of exelines
because they rely on non-sewered sanitation. Howélvey have some influence in the
sanitary situation of informal settlements, becatis®y provide cleaning services and
transportation of sludge.

CAESB - Environmental Sanitation Company of the Fedral District: They have a very
high influence in the problem, because they ar®ties who prove the infrastructure. Their
interest is also very high because giving servagescharging for them is their business.

ADASA - Regulatory agency of water, energy and satation of the Federal District:
They have a high interest in solving sanitationbfgms in the Federal District and they
make sure CAESB is attending all they can. Thaiarfte is high on CAESB’s actions.

SINESP - Secretariat of Infrastructure and Public Srvices: The influence over
implementing sanitation services is very high. Heere the interest of attending informal
settlements is very low.

IBRAM - Environmental Institute of the Federal District: The interest in providing
licenses to implement sanitation is exclusivelyimmmental, not social. However, the
influence is extremely high because they issuen$ies that allow CAESB, CODHAB,
SINESP to take actions, plan the urban space, mmgai¢ sewer infrastructure and provide
services.

CODHAB - Company of housing development of the Fedal District: They have a very
high influence on sanitation for informal settlet®gnbecause once they issue the
legalization of the land, CAESB is authorized tplement the sewer system. Their interest
in solving the problem is high, because they haeast projects and act to improve the
quality of life of the citizens.

SEGETH - Secretariat of housing and management ohe territory: They have a very
high influence on sanitation for informal settlertseibecause this Secretariat will dictate if
an area can or cannot be legalized. Their intésdsgh because they have a social nature.
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CODEPLAN - Company of Planning of the Federal Distict: They have no interest or

influence on sanction aspects of the District; tteyply observe and record. The
dissemination of information has some influencelmndecision-making processes of the
Government towards sanitation.

SEMA - Secretariat of Environment of the Federal: They have a high interest in
protecting the environment and therefore havingr@mpate sanitary solutions in the
Federal District. Their influence is very high besa they dictate the rules followed by
IBRAM and ADASA.

Secretariat of Health of the Federal District Although the Secretariat of Health is has
some concern with the health of the populationy thave no action in the sanitation
problems of the Federal District. This informatiomas confirmed by personal

communication with staff member and website of$eeretariat.

Secretariat of Cities of the Federal District: They have a high interest in solving the
sanitation issues of the administrative region®ifimfluence is also high, but they depend
on other organizations of the Federal Districtatketactions.

Agefis - Inspection agency of the Federal DistrictThey have a very low interest on
sanitation problems of the Federal District. Theywdr a medium-low influence because
investments in an illegal settlement might not baedlbecause Agefis might demolish the
houses and the investment is lost.

FUNASA - National Foundation of Health: As FUNASA is a branch of the Ministry of
Health, they have a very high interest of improvisgnitation services in Brazil,
independently of the status. They include inforsgtlements in their programs and do not
require the proof of land ownership to increase ribenber of people benefited. Their
interest is also high because they are concernadhieving SDG6 target. Their influence
is high because they can finance any sanitatioe@radapting to their policies.

Ministry of cities: This Ministry has the same powers as FUNASA, haythave bigger
programs for cities over 50,000 inhabitants. Thag&rest is very high because they have a
big concern in achieving SDG6 and they have arflgeénce over municipalities and states
of Brazil to achieve this goal. The Plan of Basimifation of Brazil has a big influence on
local plans to improve sanitation services provisab municipal and state level.

Trata Brasil Institute: They have a very high interest in improving samtaproblems
in Brazil and their influence is medium-high, besathey do not act directly.
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Figure 20 — Graphic representation of Interest amiiLience of stakeholders
Adapted from (Enserink, et al., 2010)
From Figure 20 it is possible to see four groupstakeholders, which can be categorized
according to the legend below. The actions to kertaare recommended by Enserink, et al.
(2010) depending on the quadrant of the stakeholder

Group 1: Low influence, Low interest
Group 2: Low influence, High interest
Group 3: High influence, Low interest
Group 4: High influence, High interest

Group 1 represents stakeholders with low influeare: low interest on the problem. This group
is represented by the Secretariat of Health, He@Hinter, the vacuum truck companies,
CODEPLAN and Agefis. This is the least importandiugy on the stated problem. However,
any action taken in changing the present scenaiganitation must be communicated to them.

Group 2 represents stakeholders with low influeamog high interest in sanitation for informal
settlements in Brasilia. This group is represerigdthe stakeholders of the settlement:
community members, municipality and associatioeahmunity members (AMOVIC). This

group of stakeholders has to be involved as nedtltftere is a chance for them to get more
involved and have a bigger influence in this matteat should be worked on. For instance,
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when dealing with decentralized sanitation, itiportant to empower the community members
(along with associations and municipality) to imy@anitary conditions in the settlement. If
this happens, these stakeholders migrate to grauml4decome key stakeholders.

Group 3 characterizes stakeholders with high imibeeand low interest on the sanitation
problem. This group is represented by SINESP arRIAIB. These stakeholders need to be
invested in to increase their interest levelshdthave a high influence in improving sanitation
in informal settlements, they should be aware om hoportant it is for them to engage their
resources in this area. When their interest inegathey become key stakeholders and move
up to group 4.

Group 4 are the key stakeholders of the problerayTave high influence and high interest in
solving the problem. The group is represented byESB, FUNASA, Ministry of Cities,
ADASA, CODHAB, SEGETH, SEMA, Secretariat of Citiaad Trata Brasil Institute. These
stakeholders should be focused on. They are &lipsjects on the sanitation sector of Brasilia
and should be consulted regularly and be involnetie decision-making process. However, it
is important to highlight that the Ministry of G#8 and FUNASA might be involved or not on
the program, depending if the Government requeststlieir partnership and finance.
Furthermore, these two organizations are compleangtd one another — Ministry of Cities is
involved in bigger projects (more than 50,000 inteatis) and FUNASA in smaller projects
(up to 50,000 inhabitants).

5.1.3. Map of interdependencies

The interaction among stakeholders is mapped iwrEi@1l. There are three big groups
separating the stakeholders into levels — natiaegipnal and local. The colors of the boxes
represent the group categories of Figure 20.

Under local level, there are five stakeholders: mamity members, AMOVIC, municipality,
health center and vacuum truck companies. Commumétyibers may access the municipality
or AMOVIC to demand some kind of action toward f®blems they face, such as the
sanitation problems of the village. At the sameetitine municipality and AMOVIC elaborate
projects and ideas and involve community membersoltaborate. The municipality and
AMOVIC do not work together as they do not get glo@ommunity members also have a
direct link to the health center, which they loak fn case of illnesses. The health center is
subordinated to the Secretariat of Health of théeFa District and they follow the policies
established by the Secretariat. The Secretaraitinked to any other stakeholders regarding
sanitation problems. Community members of the gélalso have a link with vacuum trucks
companies, which are triggered when septic tanks méeaning. The discharge of the sludge
is directly into a wastewater treatment plan of &8 which represents a link between these
stakeholders.

FUNASA, Ministry of Cities and Trata Brasil Instizicompose the stakeholders at national
level. FUNASA can make projects and repass fundinectly to the municipality, once Vila
Cauhy has less than 50,000 inhabitants. The muatitsipvould have to request the funding
and FUNASA would make sure the funding is well &xhl FUNASA can also make projects
and partnerships with any other federative orgdioizaat regional level (Government of the
Federal District). The Ministry of Cities works tsame way as FUNASA, however for cities
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above 50,000 inhabitants. In this case, it cang®fizgnding to a federative organization from
the Government of the Federal District that woulgort Vila Cauhy as a part of Brasilia. In
this case, the municipality cannot request a dpadnership with the Ministry of Cities. Trata
Brasil Institute can be contacted by anyone frorall@r regional level to give technical support
regarding basic sanitation. Trata Brasil will ptakeholders in contact to solve the sanitary
issues.

Eleven organizations compose the regional levddestalder’'s group. As already mentioned,
the Secretariat of Health is not connected to atmerostakeholders regarding sanitation.
CODEPLAN provides the studies and statistical asialgf the situation of the Federal District,
including sanitation analysis (how many househaisis septic tanks or are connected to the
sewer lines, or do not have sanitation at all,. €¢toj that, CODEPLAN applies surveys at local
level and interacts with other organizations of thederal District (regional level). The
Secretariat of Cities is linked to all other orgaations of the Government of the Federal
District. They were implemented to accelerate thieraction between the Administrative
Regions of the Federal District with the other paftthe Government. Vila Cauhy is a village
located inside the Administrative Region of NucBandeirante, which is connected to the
Secretariat of Cities. The Secretariat of Envirentrembraces IBRAM and ADASA, which
are key stakeholders to the sanitation of the Rédgstrict. Both ADASA and IBRAM operate
under the policies of the Secretariat of Environm@&ASA inspects water and sanitation
services from CAESB. IBRAM is responsible for ativieonmental licenses and inspection.
Therefore, IBRAM is linked to CAESB and SINESP, alintdepend on environmental licensing
to implement infrastructure and discharge the eéa&tfluent into water bodies (in the case of
CAESB). IBRAM is also a core stakeholder regarding legalization process of the land,
which is performed by CODHAB, which is directly ked to SEGETH. CODHAB also
interacts with the municipality, the main intereste the legalization of the land, and SINESP,
which will plan all urban equipment and order CAE8&# implementation of the formal
wastewater system. Finally, Agefis interacts wiEGETH and the organizations at local level.
According to the land organization and planningeshed by SEGETH, Agefis has the right
to demolish households that are built in impropeblic spaces (illegal settlements), which
intimidates investments that might be lost in theaa

5.1.4. Conclusion of Part 1

The stakeholder analysis regarding sanitation asp#dnformal settlements in Brasilia was
necessary for the other parts of research, whitleated data through interviews with these
organizations. Nineteen organizations were listed atudied to investigate their roles,
responsibilities, and levels of interest and infioe in the lack of sanitation in informal
settlements of Brasilia. Results outlined four grofistakeholders that have to be approached
in different ways. While key stakeholders need ¢ocbnsidered in every step of sanitation
sector of Brasilia, others need to be just kemtrmed. To guarantee accessibility to sanitation
in a specific settlement, local stakeholders shbel@mpowered, especially when considering
decentralized sanitation as an alternative. Oradeebblders were identified, it was possible to
develop the other parts of the research, which ustedviews with relevant actors for data
collection.
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5.2. Discussions on Part 2 — Informal settlements i n
Brasilia

What factors contributed to the development of info rmal settlements in a
planned city such as Brasilia?

Brasilia was planned to be free from poverty. Hosvethis is not the reality observed in the
city. Many informal settlements arose in which dedwe under hazardous conditions with no
basic services provided from the government. Thisn important issue when trying to
accomplish the SDG sanitation target in Brasilisudging the history of how informal
settlements emerged and what factors contributédctntributes to the understanding of the
sanitation issues of Brasilia.

5.2.1. How informal settlements emerged in Brasilia

Many stakeholders (CODHAB, SEGETH, and CODEPLANY authors (Gautherot, et al.,
2010, Vasconcelos, 1988) agree that informal sedids exist in Brasilia since the capital’'s
construction. Many workers immigrated in the ydhet preceded the inauguration of the new
capital and established themselves in areas ctosket Pilot Plan. Some households were
removed and some settlements were organized byavernment and they became satellite-
cities. However, the city kept growing and inforns&lttlements continued emerging. Many
people were transferred from Rio de Janeiro to kemiing with the government; others came
looking for new opportunities, better educationatem and health conditions (CODEPLAN).
The central part of Brasilia (Plano Piloto) wasplkad to absorb middle and high classes of the
population, leaving the low classes to peri-urbegas. However, the poor population also
wanted to fixate themselves in or close to cemraas, where they could find work and easily
access all benefits from the capital. Thus, thegldished themselves in informal settlements,
regardless of legal or environmental policies @ #éinea. This situation is still a reality today.
There are 347 informal settlements in the Federsiribt with 533,578 inhabitants (22% of
total population) in these areas. Low-income infaksettlements are more common, however
middle- and high-income informal settlements as® @bserved in Brasilia (SEGETH, 2009).

Documents from CODEPLAN evidence that Brasilia beguth immigrants from all over
Brazil. The immigration rate was very intense imegears of the new capital, and slowly
decreased. The growth rate decreased from 11% @athrm 1958 (extremely high) to 1.74%
per year in 2015 (normal standards). The populatiothe Federal District nowadays have
achieved nearly 3 Million people. Since the cordian of Brasilia, there were strong
movements from families coming from the Northedghe country with people running away
from draught and seeking new opportunities, betticational system and health conditions.
This occurrence can also be observed from the guapplied in Vila Cauhy, where 50% of
immigrants of the village came from the Northedghe country.

Immigration is a characteristic of the populatidnBrasilia and therefore it is not directly
related to the occurrence of informal settleméedtavever, the number of people immigrating
from other states, especially from the Northeast, strong indicator that opportunities and life
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conditions there are not good. Therefore, the numkienmigrants that contribute to the growth
of informal settlements in Brasilia should also @e&oncern for the national government
(CODHAB and SEGETH).

5.2.2. Factors that contributed to existence of informal s ettlements in Brasilia

When the Federal District was delimited, the landsvexpropriated from local farmers.
However, according to SEGETH, there are still \gestiof inconclusive legal documentation
for land expropriation, land domain title and imgsgon boundaries of public and private land.
These factors combined with uncertainty of landawlaek of housings, monopolization of the
government in sharing and selling lots, lack ofigyofor housing loans (especially for middle
class), and real estate speculation, contribuégisience of informal settlements. SEGETH, as
the part of the government responsible for planming executing measures for an appropriate
use of the land, have studied the axes of populafiowth and mapped the areas that can be
urbanized in the future (Figure 16). Then, they pegpinformal settlements inside these areas
that can be legalized/formalized (areas of sont@rest — ARIS, and areas of special interest —
ARINE) (Figure 13). Their strategy is to direct anbexpansion to areas that are more accessible
to the Pilot Plan and other important city centetsh as Taguatinga. To do so, they improve
accessibility of peri-urban areas, which are legseasive and more affordable, to the city
centers by improving public transportation and rivéichstructure. They also stimulate satellite-
cities to have better job offers, entertainmenteen hospitals and universities to create new
city-centers. This is an important part of the pléecause when low-income informal
settlements located close to central parts of ityebecome legalized, their real estate value
increases. Thus, low-income families are pushed/awaeri-urban areas and the settlements
are replaced with higher-income families. This isywmproving accessibility of peri-urban
areas to city centers avoid new informal settlesiéim emerging near the center. By working
on this plan, SEGETH intends to recover the Fed®isttict from the present situation.

Furthermore, CODHAB'’s actions also contribute @ taduction of informal settlements. They
provide the legalization process of the land, whechreferred nowadays rather than removal
of families. The legalization is a formal mechanigrat allows the population to have access
to urbanized land and guarantees the ownershiphaif households. In a legalized and
formalized settlement, the government concede$i@otchealth center, water, electricity and
sanitation services, etc. Winning these improvemestially takes a long time. In the case of
Villa Cauhy, the process is taking even longer doeconflicts between environmental
legislation and the use of the land to acquirertbeessary licenses to occupy the area. The
settlement is located too close to a stream (Ri&ehwlo) and there is a zone considered by
IBRAM as a risk area. This same area is constamtffering from flooding, a hazard to the
families who live there.

Whenever legalizing is not possible, CODHAB relesathe families to appropriate houses or
lots. They built housings and create new spacethfsrpurpose in accordance to SEGETH's
planning. Moreover, they promote social assistascen additional asset to eliminate informal
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settlements and stopping new ones from emerginge®S is an ally that inspects and
removes families from inappropriate places to ralechem into CODHAB’s housings.

The non-inclusion of the poor in the legal riglt®wn a propriety and in the policies for urban
development contribute to structural constraintsroviding sanitation services, as exposed by
Solo, et al. (1993).

5.2.3. Conclusion of Part 2

Immigrants from all states of Brazil came to thevreapital looking for better opportunities.
While high and middle classes could establish tledves in the planned part of the city, low-
income families settled around it, in informal Eettents. While many settlements were
legalized and turned into satellite-cities, othease never achieved this status. Legal aspects
of the land in the Federal District have not begprapriately concluded. This factor added to
a deficient legislation and housing policies enablermal settlements to emerge until today.
Furthermore, the city is growing and the centrahpled area does not accommodate everyone.
As a result, 27% of the households in the Disairetlocated in informal settlements, regardless
of socioeconomic conditions. Strategies are baimgemented by the government to suppress
the growth of informal settlements, which is tarsilate peri-urban formal areas to become
more attractive, formalize settlements that aresipdes to be legalized, or relocate families to
other formal neighborhoods. However, the systemery bureaucratic and processes are very
slow, thus leading to a slow improvement of thitysie. The non-inclusion of the poor in the
legal rights to own a propriety and in the polidi@surban development contribute to structural
constraints in providing sanitation services, aposed by Solo, et al. (1993). Thus, these
factors influence achieving universalization of egx to improved sanitation in informal
settlements.

5.3. Discussions on Part 3 — Sanitation in Vila Cau  hy

To what extent does living in an informal settlemen t affect accessibility to
sanitation in Brasilia?

Results of the survey presented on chapter 4.3estiglgat sanitary conditions in Vila Cauhy

are not as bad as in other parts of the world. Eirengh sanitation services are not provided
in the village, the community tried to improve #giiation on their own to increase their quality
of life. Moreover, the village is supplied with veaiand electricity, which takes them off misery

conditions. To characterize the situation, supgata is used to compare with accessibility to
sanitation services. The interviews with local,ioegl and national stakeholders complement
the results and permits extrapolation for othetlesaents in Brasilia.
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5.3.1. Prioritization of sanitation services provision in informal settlements

Sanitation services are usually not provided torimial settlements. This is the situation of
Brasilia and other cities of Brazil, according tterviews with stakeholders (Table 6). The
illegality aspect of the land is the main issueeifdring with services provision. When the
community is illegally settled, the law dictatesittihouseholds should be removed from that
place and no services can be provided. Once tladizagon process is in place and there is an
environmental license, then CAESB is allowed teegaecess to sanitation services. FUNASA
and the Ministry of Cities are trying to reduce theeaucracy of demanding land ownership
proof in the projects that they finance, thus fgyito service people living in informal
settlements or slums inside urban areas. Both @g@ons, which act at national level, are
concerned about the human right to have accesaféovgater and improved sanitation and
achieving SDG6. Nonetheless, the regional-levedoizations do not have the same posture in
universalizing services. Although they acknowletlye importance, they treasure the plan of
use of the land. According to Trata Brasil Insgtubigh-income informal settlements, which
are very common in Brazil, usually have ways tovjate their own decentralized solutions.
However, low-income settlements have no choicadutly on the government.

In Vila Cauhy, sanitation services are in fact pobvided, as stated by AMOVIC and
municipality (Table 7). However, water and eledtyiservices are formally supplied, even
though it is an informal settlement (Table 8). CAESated that water is considered a basic
service and it is supplied to all Federal Distniegardless of the illegality aspect. According to
AMOVIC and the municipality, it was an initiativedm the Government to supply water and
electricity to Vila Cauhy a few years ago. As résof the survey point out, 72% of the people
have access to water services formally provide@AfESB and 77% have access to electricity
services by CEB. These households pay for senacesrding to their consumption. Even
though people complain more about the energy ldhtthe water bill, they each represent in
average between 8% and 9% of the family’s incomeel\services are not provided, families
usually get water from community well, the river foom the neighbour and energy from
connections to the light pole on the street. Thay WL00% of the community somehow have
access to water and electricity. The same priatitin that the government did to water and
electricity services was not made to sanitationises. The Ministry of Cities says sanitation
companies usually find this investment very rigkgcause families might be removed from the
settlement and the investment would be lost. Timengonity is unhappy with this decision and
are clearly unsatisfied with the lack of sanitatiorthe area. As shown on Graph 8 and Graph
9, there is a lot of investment necessary in thage, however sanitation is considered by the
population as the most important one.

5.3.2. Community’s actions on sanitation

To improve the situation, villagers believe that @tollection system needs to be upgraded.
Only 25% have shown to care about direct dischafgew wastewater into the river and
believe that wastewater treatment should be impiégae Most of them think that the best way
to improve sanitation is by having formal serviggevided by CAESB. Even though they
expect the government to take measures, they hag to solve problems with their own
efforts. The population of Vila Cauhy has showri-g@tiative in improving the collection and
transportation of wastewater in the village. Vilauy is situated in a floodable land and the
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water table is very high. Therefore, wheneveriiiga lot, septic tanks or unsealed tanks do
not drain the liquid into the soil like they showldd the wastewater overflows to the surface.
Emptying the tanks to avoid overflow becomes a lgmmband it is not affordable for all,
especially having to empty it many times a yeauslhhey decided to build concrete pipelines
connecting the houses and the tanks to drain ewtéistewater. These pipes eliminate or reduce
the amount of wastewater on the streets. Stillir tvastewater is not treated and the final
disposition is the nearest stream (Riacho Fundg@nEhough this action had a positive impact
on the community and reduced direct human contaetastewater, it is not considered an
appropriate solution because of the dischargevofwastewater into the stream.

It was possible for the community of Vila Cauhyhave gotten some guidance on how to
proceed technically in implementing the pipelineAESB states that one of their roles is to
give technical support and guidance to the commiumiten needed. They could have given
some guidance to the population of Vila Cauhy duieed, independently of the informality
aspect of the village. Trata Brasil is also willitggprovide support by promoting the contact
between stakeholders or point out the organizatioaiscan be supportive. FUNASA can also
give support and in this case, the municipalityegional government (Federal District) has to
make an official request and has to be respon§ibléhe construction works, operation and
maintenance. SINESP believes that the support da®rme from the third sector (NGO).
However, they say that these actions are agaiagidliernmental actions of land legalization.
Moreover, none of these stakeholders would apptieeesolution found by the community on
discharging raw wastewater into the stream. $tily could give support into finding a better
solution.

The self-initiative the community in trying to ingre the place they live in is a strong

characteristic necessary to develop decentralidediens. Survey results (Graph 14) show that
residents recognize that their own efforts haveebtsd the population somehow. Ninety six

percent (96%) of the population is willing to hdipnating money, material or labour to sanitary
projects.

5.3.3. Service chain

To complete the characterization of sanitation ita \Zauhy, the service chain is graphically
represented in Figure 22, which is an adaptatiothefsanitation value chain from Bill and
Melinda Gates Foundation. This image shows the emesrfound in the village composing all
steps of the value chain from capture to final déspp of wastewater. Some elements such as
the existence of open defecation and streets ae fiia final disposal already indicate that the
sanitation value chain of the village is not adeguand needs improvement. The survey
indicates that the human interface with wastewedgture is mainly through flush toilets and
in 2% of the cases there is open defecation orofiggastic bags, in which case the final
disposition of excreta is on the streets. Sludggtased in septic tanks or unsealed trenches.
They can be emptied through vacuum trucks that tdkdge to be treated at the nearest
wastewater treatment plants, which are activatedgel systems: ETE Sul or ETE Riacho
Fundo I. In the case of ETE Sul, the treated efffliedischarged into Paranoé lake; ETE Riacho
Fundo | discharges at Riacho Fundo Stream. Botlewaser treatment plants unload the final
sludge to a landfill. According to CAESB, therenis reuse of the final effluent or the sludge.
When using buckets to manually emptying the sdptik or unsealed trenches, the survey did
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not identify the final disposition, but it is poBk to have the streets or Riacho Fundo stream
as a final disposition. Many households use the naonity’s pipelines to transport raw
wastewater to Riacho Fundo stream. The pipelines ether directly connected to the
household or to the septic tank or unsealed trendhevas observed that the pipelines lead to
open channels in some parts of the village. Thesefopen channels were also included here
as a wastewater transport method.

U\E: |
Flush toilets Septic tanks Vacyum trucks. WWTP (activated sludge Paranoa lake
(motorized emptying) system)

Open defecation/ Plastic Unsealed trenches Buckets ) Riacho Fundo stream
bags (manual emptying)

Pipelines Landfill

Open channels Streets

Figure 22 - Service chain — Present situation ila\Gauhy - Adapted from Bill & Melinda Gates Foatidn (2010)

Another method used to represent the sanitary ctaization of the village is using the
diagram proposed by Tilley, et al. (2014). Thiggdéan shows a detailed link between products
in each step of the value chain, as presentedgurd-P3.

There are two input products that were not mentdmefore and interact with the wastewater
— greywater and stormwater. AMOVIC states that sofrtbe households separate blackwater
and greywater, however this behaviour was not eBsein the survey. It is represented
infiltrating in the septic tanks/trenches and tipefines, together with the blackwater. There is
also a separate line indicating the discharge @jwater directly into streets or Riacho Fundo
Stream. There is no appropriate drainage systeMilan Cauhy so the stormwater either
infiltrates together with blackwater on tanks/trie@s or the pipeline/open channels or it runs-
off on the streets towards Riacho Fundo stream.
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Sanitation System: Present situation in Vila Cauhy
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Cisclaimer: This sanitation system was created using Eawsg’s Sanitation System Drawing Toal (Version 1). The user of this tool alone is responsible for the correctness and completenzss of this systam.

Figure 23 - Service chain diagram layout — Presguation in Vila Cauhy
Adapted from Compendium of Sanitation Systems arthdlegies (Tilley, et al., 2014, p. 16)
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5.3.4. Access to improved sanitation in Vila Cauhy

According to the definition of Unicef and WHO (20%% 50), an improved sanitation facility
“hygienically separates human excreta from humantazt”. In 98% of the cases, the
population of Vila Cauhy uses flush toilets, whigparates the direct contact to human excreta.
In only 2% of the cases, open defecation is pradtar a plastic bag is used (Graph 10), which
is considered completely unimproved. AMOVIC and thenicipality did not expect this
situation to happen in the village. They statehiirtinterviews that all villagers have a toilet
inside their household, when in fact this is noetrMoreover, some dwellers do not have a
toilet inside their households and there are ndiptdilets in the village. Therefore, they share
toilets with neighbors, which was also not foresbegrthe local authorities. However, these
toilets are cleaned by the users, are appropreiterémen and children to use and are easily
accessed by the users. Shared toilets are alsgocatd by Unicef and WHO as unimproved
sanitation.

Results presented on chapter 4.3 suggest thatggedb problems in sanitation in Vila Cauhy
is after the user interface: collection, transpweatment and final disposition. These steps of
the service chain also have to be evaluated tgeage sanitary conditions as improved or not.
Septic tanks are considered improved sanitationnwdpgpropriately emptied and when the
sludge is transported to be treated in a wastewa@iment facility (Unicef and WHO, 2015).
Many of the interviewed stakeholders recommenduse of septic tanks when they cannot
provide services. Any other systems that dischasgtewater elsewhere other than a treatment
facility is not considered improved sanitation byitef and WHO (2015).

In Vila Cauhy, only 28% of households use septik$a Combining results from questions 31,
32, 33, and 36 of the survey (Combined results mbehdix C), it is possible to observe that
from this group, some share their toilets with heigrs and some do not clean the septic tank
appropriately, characterizing a management issutefapplicability of this technology, as
exposed by (Strande, et al., 2014). Twenty six gr@r€26%) have adequate conditions fully
recognized as improved sanitation: use flush ®ilétave septic tanks and empty them
appropriately with vacuum trucks, which transpbé sludge to a wastewater treatment facility.

There are other collection and transportation nmaghesed in Vila Cauhy: pipelines built by
the villagers, unsealed tanks, and direct dischtwgetreets or water stream. None of these
methods are considered improved, because wastewalischarged somewhere other than an
appropriate treatment facility. The pipelines deage raw wastewater directly to the nearest
water stream and it does not work appropriatelggdently overflowing wastewater to the
surface (Figure 19). The unsealed tanks, even wbarctly emptied, are also a hazard due to
direct infiltration to the ground and probable switl aquifer contamination. Most of these tanks
overflow to the pipelines of the village. Therefoomly 26% of the households are considered
to have improved sanitation, 58% are unimprovedl&®d are undefined because the surveyed
did not know where their wastewater goes.
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Table 11 - Improved and unimproved sanitation in \deuhy

Improved sanitation Hpuseholds with non-shared flush toilet, septikt@mptied 26%
with vacuum truck
Households with non-shared flush toilet, unsealedch
s . 6%
emptied with vacuum truck
Unimproved Open defecation/ Plastic bags 2%
sanitation
Shared Flushed toilet 6%
Non-shared Flushed toilet with wastewater goingwlere 45%
Undefined Household with non-shared flush toileit, the interviewed
. 15%
does not know how the wastewater is colle

The population who lives in informal settlementsBrasilia do not have access to formal
provision of sanitation services. Therefore, theeasibility to sanitation services will depend
on the family income and educational level. Compariesults from Table 11, Graph 3 and
Graph 6 (Combined results of Appendix C), it isgibke to learn from the example of Vila
Cauhy that improved sanitation is affordable fdradlthose (100%) who have a monthly
income over 5 Minimum Wages (R$4,685 or €1,386he@wise, many of who studied until
high school (complete or incomplete level) giveribugh importance and invest on septic tanks
(29%), which does not happen a lot for the ones sthdied until completed or uncompleted
basic education (17%). It is important to emphasim improved sanitation in this case is
having access to non-shared facilities with flusifet discharging to septic tanks, which are
appropriately emptied and have sludge treatednatstewater treatment plant, represented by
the group of 26% in Table 11.

Table 12 - Conditions of people with improved s&ioh in Vila Cauhy

More than 5SMW/month 100%
Less than 5MWhigh school complete or incomple 29%
Less tlan 5SMW, basic education complete or incomj 17%

It is possible to observe and extrapolate this tatather informal settlements of Brasilia and
conclude that accessibility to sanitation serviogthese communities depends on affordability
of implementing appropriate infrastructure. Thidl wary from one place to the other, as it is
presented on Figure 24 and Figure 25, which shaw d#éferent conditions on two informal
settlements of Brasilia - one with high-income gapian and the second with very low-income.
It is possible to see that the high-income neighbod is not affected by lack of sanitation,
because they provide it themselves. Meanwhilehénldw-income neighborhood, the lack of
sanitation services is a big hazard and the pdpuldioes not provide it themselves.
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Figure 24 - Low-income informal settlement of
Santa Luzia in Brasilia

Extracted from Google map street view
(15/02/17)

Figure 25 - High-income informal
settlement of in Brasilia

Extracted from Google map street wi;
(15/02/17) et

« Figure 26 - Sanitary conditions in Vila Cauhy
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5.3.5. Impact of accessibility to sanitation services

As proposed by the methodology, the impact of ab#éisy to sanitation services is

categorized in three levels: highly affected, distiaffected and not affected. Four conditions
are evaluated to measure impacts — accessibiliiynpyoved sanitation; contamination by
faecal-oral diseases; contact to open-air seweragd; accessibility to formal sanitation
services.

As discussed on the previous session, ninety @igitent (98%) of the villagers have access
to improved facilities (flush toilets). This conidits falls into the category of partially affected
communities. The community has no access to fosmadices and, as presented on Table 11,
only 26% of the families have access to improvettaton.

As for contamination with faecal-oral diseasesultssshow that 15% of the surveyed had
diarrhea, hookworms or related fever in the pastethmonths. However probable, it is not
possible to assure that these diseases resulteddok of sanitation in the village. In addition,
9% of the interviewed also complained having derfmgka/chikungunya, which is very
common in Brasilia and can be related to lack afirdige services in the village. The
community does not have a clear understanding ofacoination sources and none of them
related diseases with lack of sanitation or draensygstems. They tend to think it is their fault
they were infected rather than thinking it is due lack of service provision in their
neighborhood. However, it was observed during theey that 47% of the visited houses had
wastewater running nearby in the streets. Thergtbhege is a big probability that diseases are
due to lack of sanitation in the village.

In conclusion, the population of Vila Cauhy is jpaly affected by accessibility to sanitation
services. They have a high access to improved itfesjl low percentage of families
contaminated with faecal-oral diseases; some an@as contact with open-air sewerage; and
they do not have access to formal sanitation sesvic

Table 13 - Impact of accessibility to sanitationvsess

Access to improved facilities (user interface) 98%
Contamination with faecal-oral diseases 15%
Areas in contact with open air sewerage A7% Partially affected
Access to formal sanitation services 0%
Access to improved sanitation 26%

5.3.6. Conclusion of Part 3

Research results indicate that Vila Cauhy is péartaffected by accessibility to sanitation

services. Even though sanitation is not prioritibgdhe government as water and electricity,
the community has found ways to improve collectiod transportation of wastewater reducing
the amount of open-air sewer in the streets. Howélve pipelines they built are not appropriate
and do not qualify as improved sanitation. Resafl&urvey show that only 26% of the families
have access to improved sanitation, with privatestfl toilets inside their households and
adequate use of septic tanks that are cleanedvagw@um truck company, which takes the
sludge to be treated in one of the wastewaternresatt plants of CAESB. For the rest of the
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community, investments have to be made in the a#it chain enabling adequate access for
all.

It was indicated from analysis of results that asce® improved sanitation depends on the
family’s income and level of education. Most fardiwho have access to improved sanitation
either earn more than 5 MW/month or have studiedtaufigh school. It is possible to
extrapolate the results and observe this situatiather informal settlements in Brasilia. It is
observed that high-income informal settlements lzeess to improved sanitation, while low-
income do not.

Vila Cauhy’s access to sanitation is partially eféel by being an informal settlement. Though
they do not have access to formal sanitation sesvand some areas are in contact with open-
air sewerage, they have a high access to flusttgqlimproved facilities) and low percentage
of families contaminated with faecal-oral diseasEse community shows a lot of self-
initiative, an important characteristic to implerhenproper decentralized system once they
have an enabling environment for it.

5.4. Discussions on Part 4 — Decision-making proces s

How is the decision-making process for implementati on of sanitation
developed and how has planning affected technology choice, implementation
and management of decentralized sanitation systems in informal settlements
in Brasilia?

Institutional decisions towards implementation @igary infrastructure and services in

Brasilia are fundamental to the understanding cofa that affect decentralized sanitation in
informal settlements. This chapter brings a qualtaanalysis of interview results presented
on chapter 4.4 on implementation of sanitationises/and planning aspects of the decision-
making process. Based on results, recommendatioesnade to create an enabling

environment for decentralized sanitation in infolsettlements of Brasilia.

5.4.1. Implementation of sanitation services

From results of the interviews with CAESB, ADASANESP, Ministry of Cities, FUNASA
and IBRAM it is possible to outline the processaihich institutional decisions are made to
implement sanitation services in Brasilia.

Informal settlements are not provided with formeigation services and the issues are mainly
due to illegal aspects of the settlements. Thes®rimexemplify a structural constraint to the
implementation of conventional sanitation, as erpoBy Solo, et al. (1993). CAESB states
that servicing informal settlements means benegfifllegal areas without the mechanisms
recognized by law, which is through formalizatidintiee area — Contradictorily, they provide
water supply to all the Federal District. The irtwesnt for implementing sanitation
infrastructure in illegal areas is considered ribythe stakeholders. They claim investments
may be lost if families are required to be remo¥exn the area. Another concern is that
providing sanitation services attracts more petpléne settlements and it becomes harder to
control population growth in these illegal areas.
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Therefore, the first aspect that regional stakedrsldanalyze is the possibility to
formalize/legalize the settlement. If it is not pitde, the community should be removed from
the area and relocated to a formal settlementjgusly planned by SINESP and supplied with
an appropriate conventional sanitation system.h#re is a possibility to legalize, the
community may apply for a legalization process,chhs only approved if the environmental
agency (IBRAM) concedes a license. As seen in ptevichapters, the legalization is only
possible if SEGETH authorizes the use and occupaticdhe land. If successfully legalized,
the settlement earns the right to be servicedavititmal centralized sanitation system. SINESP
and CAESB claim they study social and financialeasp for the best technology selection.
However, they usually prefer conventional collectand treatment. If there is a sewer line near
the settlement, CAESB will connect the communityhtat conventional system, regardless of
the income of the neighborhood or population’simghess to pay for services. Depending on
the location, if this is not possible, they usuatigommend using septic tanks. It is possible to
implement another technology for decentralized esystalthough this is a rare case in the
Federal District.

At national and regional level, stakeholders giv@raference to conventional centralized
treatment. Decentralized sanitation is consideredltrnative only when it is not possible to
connect the settlement to a central sewerage, whidBrasilia, is the only formal service in
place. Trata Brasil Institute claims non-seweresteays is a new concept for urban areas in
Brazil and the options need to be further expldmettecome reliable and efficient. CAESB
considers decentralized systems much harder togeattaus they only trust on septic tanks as
an alternative to the centralized conventional systStakeholders agree that decentralized
systems are reliable when there is no effluentdisge in the water body, and when the sludge
is properly treated and have adequate final diipasiHowever, there is no inspection from
governmental agencies to the existing decentra¥stems in informal settlements. IBRAM
only inspects the area when they are requiredsteeignvironmental licenses and in this case,
if there are any systems operating off-standatusy may apply a fine to the landowner —
CODHAB.

There are some strategies in place at regionalratidnal level to increase provision of
sanitation services. At regional level (Federaltiig), strategies mainly involve legal aspects
of the land. When the settlement is almost legdlizbe sanitation company (CAESB) can
already implement formal services. Other than ttieg,environmental agency (IBRAM) can
issue an emergency license to allow infrastruciomglementation. The regulatory agency’s
(ADASA) strategy is to demand expansion of services the sanitation company, which has
to comply and reevaluate their plans. However, tlespect the law of use and occupation of
the land and still do not provide services to infal settlements. The remaining alternative at
regional level is to relocate families to aread @@ planned and are already provided with
adequate infrastructure. At national level, thegdlity aspect of the land is not a concern. The
ministries (Ministry of City and FUNASA) are aligdewith United Nation’s Sustainable
Development Goals and they believe sanitation siman right. To avoid social exclusion,
they recently decided to retract land ownershippto implement their programs. However,
the ministries only provide support for the implertegion of any sanitary infrastructure if
required by a municipality or state government,chihéarn the rights and obligations of the
project. In this case, the local or regional goweental entity might require proof of land
ownership to provide infrastructure, as it happeitls the Federal Government.
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Although considered important by many authors (Ligh al., 2011, Mulenga, et al., 2004,
Strande, et al., 2014), community participatiom@a commonly practiced in the decision-
making process of sanitary implementation in Biaslt is confirmed in the survey applied in
Vila Cauhy (Appendix C) that indeed the community bt participate in decisions of services
implemented in the village. CAESB’s experiencehiattdemand-driven approaches are not
effective in the Brazilian culture — in their exjgarce, when they involve the community to
implement condominial sewer systems they find tasce in collaboration. As a result, people
tend to pay more and leave the construction andatipa of the system for the sanitation
company rather than doing it themselves at a lovest. However, examples such as Vila
Cauhy show that it is possible to have a positivie@me out of participative approaches. The
municipality and the community association of tmformal settlement have successfully
implemented a community well and a wastewater ctitia pipeline (although technically
inappropriate — Chapter 5.3.2) in the village vattlaboration of dwellers. They claim trying
to legalize the settlement to earn formal sanitatiervices, but they also have decentralized
sanitation systems that can be implemented meaawftike survey shows that the villagers are
willing to collaborate donating money, serviceshmaterial, which is an important aspect for
the successful implementation of a decentralizatesy.

Figure 27 presents a scheme for the decision-makiocess to implement sanitation services
in Brasilia, which is developed under a supply-enivapproach, as exposed by Lithi, et al.
(2010). It is important to highlight that within amformal settlement, decentralized systems
may be used, such as septic tanks or other aliegrtathnology. Even though the government
recommends using septic tanks, it is possible fowramunity to find another alternative that
is more suitable. However, there are no rules Far decision-making process in these
settlements.

Connect
(conventional
system)

Yes

Vo< Formal Sewer line
Environmental settlement near by?

License

Legalization Successfull

Yes 8 . v No
process legalized?
. Implement a .
Informal possible to P R Use septic tanks
! No decentralized .
Settlement legalize? (informal)

system (formal)

Relocate to formal
settlement with
conventional
sanitation system

No

Figure 27 - Decision-making process to implementtaéioh services in Brasilia
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5.4.2. Planning aspects

Since formal services are not provided, informdtleents need to rely on decentralized
sanitation systems. As concluded on chapter 5.3ewlgh-income communities may use
septic tanks adequately or build a decentralizstesy, low-income communities might not be
able to afford the same and depend on externadtasse to access improved sanitation. At
regional level, there are no governmental progréomgrovide sanitation access to informal
settlements or to stimulate communities to implemeeependent decentralized systems. If a
community decides to have an alternative systeis,gbssible to request technical assistance
from CAESB. However, the sanitation company wilt operate or maintain that system while
the settlement is still illegal and the communiiit have to manage it themselves. Furthermore,
if there is on-site sludge treatment with efflueigcharge into a water body, the community
has to request a license from ADASA to operatesistem. The effluent has to comply with
CONAMA's standards, otherwise IBRAM may apply afito the landowner. However, there
is a poor inspection over activities in informattkeements — IBRAM states in the interview that
they only inspect areas in which there is an actgeiest for environmental licenses.

National level stakeholders have adapted condititnsenhance outreach of sanitation
accessibility. They have developed specific program help municipalities to implement
sanitary infrastructure. Their assistance is mafitancial, but can also involve technical
participation, especially for small cities. FUNASAcus on household aspects, including
household facilities to improve accessibility tgoiraved sanitation. The Ministry of Cities act
on bigger areas, improving quality of life of slameas and informal settlements, implementing
sanitation as part of the program. To achieve tleesemunities, they do not require proof of
land ownership to provide this benefit. Municipakt have to request for the funding to
implement this program. The Government of the Fald®istrict could also request the funding
to improve sanitation aspects of informal settletsefowever, the planning of use and
occupation of the land is in conflict with this iact and impairs the implementation of formal
services in illegal areas. Although, if there alteeo services being supplied to these settlements
(water and electricity) there is a possibility &anitation services to be implemented as well.

The Brazilian regulatory and policy system doesaaoifront with the possibility to implement
on-site sanitation systems in the Federal Distridtierefore, it is possible to plan for
neighborhoods with alternative solutions or formalperate a system previously implemented
by a community prior to formalization of the settient. However, CAESB has no interest in
operating an alternative system and they standatdia possibilities — centralized treatment
or septic tanks. Therefore, the investment donenfdement a decentralized system may be
lost when the sanitation company takes over. Tadatlus, technology selection has to be
aligned with future plans for that area. Moreovfehe sanitation company assumes the existing
system, they will charge tariffs, which are notabile for a decentralized service model and in
this case, the tariff system would have to be vesired.

Since sanitation planning in the Federal Districésl not include decentralized systems as a
formal service provision, alternative systems aryefarther developed in Brasilia due to lack
of interest from institutional power. Services arenopolized by CAESB, which manage their
systems as industrial models. Thus, managing alti&mn systems and on-site treatment is
affected by the planning of the sanitation compamynow to operate and maintain systems that
are not within the formal structure. Decentralizthg management of a decentralized system,
as defined by Parkinson and Tayler (2003), is ramélly conceived by the public
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organizations of the Federal District. Table 14sprés a summary of factors encountered that
affect decentralized systems.

Table 14 - How planning affects decentralized system

mm |Mplementation

» Lack of incentives from the Federal District to assist implemeoiainf
decentralized systems in informal settlements;

* Low-income communities cannot afford the implementation of adequate
systems and they rely on external assistance.

» The planning of use and occupation of the land of the Federal District is in
conflict with national programs to implement sanitation in informal
settlements.

= 1€Chnology choice

» Technology selection has to be aligned with future plans for that areasmcau
they may be removed by the sanitation company and substituted for
centralized conventional systems.

» On-site treatment with effluent discharge into a water body is overlodked
to difficulties of achieving and inspecting effluent quality.

e Management

« Servicing informal settlements or operating decentralized systemsat
included in the sanitation company’s management plan.

» Decentralized systems have to be managed by the community itself.

» Decentralized management is not considered by the Federal Government.

5.4.3. Recommendation for improvement

Results from previous sessions suggest that tha fregility into developing decentralized
sanitation systems in Brasilia relies on institadibaspects. Interviews have showed that there
are financial resources and technical capacityéoalternative solutions at community scale in
informal settlements. However, the planning for asd occupation of the land and sanitation
model adopted in the Federal District do not acconeite creative arrangements. Using
CLUE’s model (Luthi, et al., 2011) to adequate Huenario of Brasilia into an enabling
environment for implementation of decentralizeditsdion in informal settlements, three main
conditions have to be improved: governmental suppegal and regulatory framework; and
institutional arrangements.

Providing access to improved sanitation for all trhesa governmental concern. Since Brazil
has agreed to deliver UN’s Sustainable Developr@erats, the Government is bound to work
towards accomplishing these goals, including gidogess to adequate and equitable sanitation
to all by year 2033. Although the National Goverminbas created programs to peruse this
target, the Government of the Federal Districtosaligned with this mission. Not only should
the Federal District be more engaged into achievmygersalization of sanitation services, but
also the National Government should be more aetiv persuasive in engaging regional and
local governmental entities into doing so. An impgsattitude from the National Government
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could reinforce Brasilia, as well as other cities to bexaities in achieving this goal. In
practice, Ministry of Cities and FUNASA should actively ergyagunicipalities, as well as the
Federal District, into their programs instead of waitiogthem to submit proposals.

Governmental
support
Socio-cultural Legal and
acceptence regulatory
framework
Financial Institutional
arrangements arrangements

Skills and capacty

Figure 28 - Adapted from CLUES (Ldithi, et al., 2011)

The legal and regulatory framework of the Federal Disinipairs organizations to provide
services for informal settlements. The law is very mste in including only formal
settlements into the planning of Brasilia, thus ignoring teeakthe population. To achieve
universalization of sanitation services, the legal fraor& needs to be amended allowing
formal service provision or decentralized alternatives, even thterghorary, to informal
settlements of the city. This reform can only be dond gtakeholders involved — especially
at regional level — agree in making some changes. IBRAM dvbaVe to approve sanitary
infrastructure to be implemented — if the settlement ismotediately removed, guaranteeing
environmental sanitation reduces environmental impact. ADASA dvbale to reform the
tariff system including co-exiting decentralized systerAESB should provide services to
informal settlements and conceive alternative technologascbuld be more appropriate for
low-income informal settlements — even though solutions migtgrbporary. SEGETH would
need to reduce bureaucracy and speed processes to legadioeaterinformal settlements.

Incorporating decentralized sanitation for informal settlemiatdsthe sanitation model of the
Federal Districts demands adaptation of institutional aenaeqts. Engaging all stakeholders
into solving the problem is the first step to be taken.stakeholder analysis carried on chapter
5.1 proposes: immediate involvement of key actors (CAESBNARA, Ministry of Cities,
ADASA, CODHAB, SEGETH, SEMA, Secretariat of Citiaad Trata Brasil Institute); raising
the interest of important actors that have a big influendee case (IBRAM and SINESP);
empowering local stakeholders into taking more action; and kéep stbkeholders informed
on decisions and changes. Furthermore, to successfully impleamesite sanitation,
community participation should be a key factor not just orpthening phase, but also should
be included on operation and maintenance of the systems, thubwtimgrto sustainability of
the projects.
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To enable sustainable sanitation using the model proposed by C{LUlES et al., 2011),
skills and capacity, financial arrangements and sagitoi@l acceptance are also key factors to
be considered. However, to adapt the situation of Brasibaco-existent decentralized model,
these factors are not so critical as the other threequslyi mentioned. Developing skills and
capacity are easily done when there is a present sanitatimpany with high-skilled
professionals such as CAESB. If the institutional arrangéndecides for decentralized
management of on-site sludge treatment in informal sedtisn CAESB’s team can train the
community to operate systems. Financial matters neee #rranged in each specific case,
considering the income of the community that will be aictidhal stakeholders can be
investors of infrastructure implementation, but it is atapartant to consider a local revenue
system that will contribute to the sustainability of thejgct. Social-cultural acceptance will
also depend on the specific propositions of projects, espeifitiiere is a change in the user
interface such as use of UDBDThese recommendations were built under the perspective of
the Federal District. However, it is applicable to othities of Brazil that face the same
problem.

5.4.4. Conclusion of Part 4

Although water and electricity services are formally providedinformal settlements,
stakeholders agree that the illegal aspect of the ladimmpeditive factor to provide sanitation
services. Infrastructure implementation requires a higbsitneent, which can be lost if families
are removed. Furthermore, there is a general concerrathigdtion services will attract more
people to live in informal settlements, thus impacting the ndeoacupation of the land. For
these reasons, legalizing the settlement is the first tetdge resolved before deciding to
implement sanitation services. The only formal technology coregide the Federal District is
centralized collection and conventional wastewater treatiérite septic tanks are considered
reliable, it is an alternative option used only when conventiorehods are not applicable.
When septic tanks is also not a viable option, it is recometerelocation of the community.
Alternative on-site treatment is usually not considered aedsanitation company has no
interest in operating different systems.

Planning aspects have affected the development of decentrsdimédtion in Brasilia. The

technology choice has to be aligned with plans for the settietn avoid losing investments.
When the sanitation company assumes service provision for ttemsmnt, they might

deactivate the on-site facility to substitute for theintcaized solution. Furthermore, the
technology has to guarantee effluent parameters to comgiylagial standards for discharge
into a water body, which may be a discouraging factor to opdltefnative treatment.

Implementation of decentralized systems are impacted dyattk of incentives from the
government of the Federal District. Although assistanesy be offered by the sanitation
company, the community has to ask for guidance. However, loavr@dénformal settlements
usually cannot afford an appropriate system, thus requiringnextessistance. The National
Government has programs that could finance local projects. Howthese resources are
allocated to other governmental entities to aid a communitys, in the Federal District, its
applicability is impaired by the law of use and occupation efidnd and illegal aspect of the
land. Managing decentralized systems is also affectegdldyning. Communities have to

8 Urine diverting dry toilets.

Analysis of results and discussions 92




manage their own systems because the city’s planning doeschate services for informal
settlements or operation of decentralized systems. Furtherh@egovernment does not
consider decentralized management as part of formal frarkew

Results have indicated that an enabling environment as propodedhbyet al. (2011) for
development of decentralized sanitation in informal settiésnef Brasilia rely on three factors
that need to be improved: Governmental support, legal framewamll institutional
arrangements. While the National Government has developed mogta support
municipalities into improving sanitary provision, they should do¢ively engaged in the
implementation. Encouraging local and regional governmenisply éor these programs will
increase chances of universalizing sanitation serviceset#mwthe uptake of these incentives
for informal settlements are only possible if the locajutation systems allow aiding
communities regardless of legal aspects of the landeflaéframework of the Federal District
should be amended allowing informal settlements to be sdreaicd including decentralized
technology as an option for these communities. When implemedgcentralized sanitation in
informal settlements, it is also recommended reinforcingrtgutional framework engaging
all relevant stakeholders into adapting to the new scerfaoimmunity members should also
be incorporated in this aspect, shifting decision-making pseseato a demand-driven
approach, thus guaranteeing sustainability of projects. Tieesenmendations are valid to
other cities of Brazil that live under the same reality.

5.5. Chapter summary
This chapter has presented analysis and discussions abatiadlacted in the previous chapter.

The discussions answered the research questions and achievpdcifie sbjectives of the
research. The summary box below presents the main findingelfart of this research.

» Key stakeholders in sanitation aspects were found to be CAHBERASA, Ministry of
Cities, ADASA, CODHAB, SEGETH, SEMA, Secretariat Gfties and Trata Brasi
Institute. It is important to raise the interest of stakeéad with high influence, but lov
interest in the problem — SINESP and IBRAM. Local stakehsligleould be empowered
to improve sanitation access in their community.

» Although Brasilia was well planned, legal aspectdefland were not appropriately
concluded when the city was implemented. Deficient latimi and housing policie
enabled informal settlements to emerge around the city.

U7y

» Strategies developed to decrease the number of infornti@insemts are to: stimulat
peri-urban formal areas to become more attractive; formaktdements that ar
possible to be legalized; and relocate families fromrmfl settlements that cannot be
legalized to other formal and planned neighborhoods.

1920 1%

» The study case of Vila Cauhy has shown that access to immamédtion depends o
the family’s income and level of education. High-inconferimal settlements are ng
affected by lack of services, while low-income are.

—_ -
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» Vila Cauhy is partially affected by lack of formal sandatservices provision. Even
though they do not have access to services and some argas@meact with open-aif
sewerage, they have a high access to flush toilets (iragrdacilities) and low
percentage of families contaminated with faecal-orsgases.

» The decision-making process of sanitation services inilgrés developed in a suppl
driven approach. The main attention is given to the legalizgiiocess of the land t
implement formal conventional wastewater collection and treatnwhich is the only
formal technology adopted in the Federal District. If ina$ possible to formalize th
settlement, they relocate families to a formal and pldmeeghborhood with adequate
infrastructure.

o<

D

» Planning affects implementation of decentralized sanitaticnto lack of incentives
from the Federal District; low affordability for low-incomaformal settlements tg
implement adequate systems; and use and occupation of theviaald,is in conflict
with applicability of national programs.

» Technology choice is affected by planning because if it is igiead with future plans
for the settlement, investments may be lost — the samtabmpany might deactivat
the system to substitute if for conventional collection andrtreat. Moreover, lega
framework is very restrictive of effluent dischargeoirwater bodies, which might
discourage certain technologies to be implemented.

[¢7]

* Management aspects are affected by the city’s planninghwlbies not include service
for informal settlements or operation of decentralizedesys, thus submitting the
management to the community itself. However, the governmees not considef
decentralized management as part of formal framework.

[

A1

« Governmental support, legal and regulatory framework and institarrangements
are key factors that need to be adapted to provide aniremablvironment for on-siteg
treatment in informal settlements of Brasilia.
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CHAPTER 6

Conclusions

Ensuring accessibility to adequate and equitable sanitatiofi feraachallenging SDG target
for the Government of Brazil to achieve, especially in nragas where informal settlements
do not receive public services due to a variety of physicengial, institutional or structural
constraints. If implemented, the National Plan of B&sinitation will increase safe sanitation
accessibility to 92% across the nation by 2033, which does notmee®DG target of universal
coverage. Decentralized sanitation is an alternative ofitatrthe government can potentially
support in informal settlements to achieve universalizati®ganitation services.

This research aimed to increase understanding of the factdrsftect the development,
delivery and uptake of decentralized urban sanitation in low-ieciofiormal settlements of
Brazil, through a study case in Brasilia. This objective a@sieved through analysis of
interviews with representative stakeholders and survey inconemunity of Vila Cauhy.
Results show that the decision-making process to implemematsamiand the government’s
procedures towards informal settlements influence decenttaBgsetems in low-income
informal settlements in Brasilia. This chapter descrthesconclusions and summarizes the
answers to each of the research questions based on thehegadings.

6.1. Conclusions to research questions

6.1.1. What factors contributed to the development of info rmal settlements in a
planned city such as Brasilia?

Informal settlements have emerged in Brasilia since ribe capital was constructed.
Construction workers settled in camps surrounding the centrab&tba city, which were
supposed to be demolished after the inauguration of Brasiliavdratnot. Although the city
was planned, it could only accommodate high- and middle-incamiéea, while the poor had
to settle elsewhere. Most of these informal settlemepte Vegalized and organized by the
government and they became satellite-cities of BraSiliaer settlements have never achieved
this status and still exist today as informal settlemeraday, 27% of the households in the
District are located in informal settlements, regardldssocioeconomic conditions. When
considering accessibility to sanitation, the persistence fofnral settlements is a concern
because it is a structural constraint to the formal prawisi sanitation services (Solo, et al.,
1993). Legal aspects of the land have not been appropriatelyudeddince the construction
period of Brasilia. This factor added to a deficient ledish and housing policies enable
informal settlements to continue to emerge until today. Thersteategies in place to suppress
the growth of informal settlements by stimulating peri-urbam#&drareas to become more
attractive, formalize settlements that are possibleettedalized, or relocate families to other
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formal neighborhoods. However, the system is very bureauaradiprocesses are very slow,
thus leading to a slow improvement of this picture.

6.1.2. To what extent does living in an informal settlemen t affect accessibility to
sanitation in Brasilia?

Research results combined with observation methods indicatedéugion-making of
improved sanitation systems in informal settlements arefisignily linked to household
income and the head of the household’s level of education, ing@estafnlimited government
assistance. These findings corresponds with literature (igaleet al., 2004, United Nations,
2015b), as it has been observed that high-income informal setiierin Brasilia are not
affected by lack of public services, while the low-incomiimal settlements are. In Vila
Cauhy, for example, 29% of families who earned less than S timenational minimum wage
(MW) but had a head that attended high school had accesprioved sanitation. All of those
who earned more than 5 times the MW had access to imprawéaties. From an affordability
perspective, only 56% of the population could afford to havie theks to be desludged by
vacuum trucks. Although some families (26%) have access to ieghsanitation, the majority
does not and as result, the whole community is potentially exposeedainge of faecal-oral
morbidities. In Vila Cauhy, 15% of the interviewed reported hadisgases in the last three
months that can be linked to lack of sanitation. In thisagd, community members have
attempted to build a wastewater collection system. Althahgipipelines do not connect with
all households and raw wastewater is discharged into a nstaelayn, the project has reduced
the volume of open-air sewerage. This village, like manyrathder the same conditions, are
partially affected by accessibility to sanitation sersicgnhis is further compounded by the fact
that the community does not have the support of the sanitationyadygmto the unplanned and
illegal nature of the settlement, even though water amdrieiey are formally provided.

6.1.3. How is the decision-making process for implementati on of sanitation
developed and how has planning affected technology choice,
implementation and management of decentralized sani  tation systems in
informal settlements in Brasilia?

Although water and electricity services are formally pded to informal settlements, the same
priority is not given to sanitation services in Brasiliae illegal aspect of the land, the high
and risky investments combined with the fear of attracting meogle to informal settlements
are impeditive reasons for sanitation service provisionrefaee, the initial step to concede
formal sanitation services is to legalize the inforneitlement. The decision-making process
is developed in a supply-driven approach, where the only formahtan service is through
centralized conventional systems and community participationotspracticed. On-site
treatment is usually not considered and the sanitation compamphsisowed any interest in
operating alternative systems. Although the government recommmeplgsnentation of septic
tanks in informal settlements, low-income communities cannotdatfee implementation of
adequate systems and they rely on external assistance.nEsiarations where governmental
organizations can provide some form of support, there are no veiitir communities to
seek guidance or resources and this ultimately affects th&eupt decentralized sanitation.
Thus, the implementation of decentralized systems is affday lack of incentives to assist
communities. On-site treatment with effluent discharge anteater body is overlooked due to
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difficulties of achieving and inspecting effluent quality,eating the technology choice for
decentralized systems. Planning aspects have also affeetel@velopment of decentralized
sanitation in Brasilia because technology choices must alitpnplans for the settlement to
avoid losing investments. Servicing informal settlements orabipgrdecentralized systems are
not included in the sanitation company’s management plan., Thesnanagement of any
decentralized system has to be held by the community iRe#fults have indicated that an
enabling environment for development of decentralized sanitationformal settlements of
Brasilia relies the improvement of governmental supporgl lfFgmework, and institutional
arrangements.

6.2. Overall Conclusion

The initial hypothesis of this research is confirmed by theameés of the specific objectives
of the study. While decentralized systems may be the artewachieve universalization of
sanitary services, this option is overlooked by the governmeatrabable and sustainable
solution. Once formal services cannot be provided to informalesents, indicating a
structural constraint to the implementation of conventional samitgSolo, et al., 1993), it
opens a gap to deliver decentralized sanitation serviaegever, the government has shown
no interest in providing any type of services due to illegaéetsof settlements, using this to
control growth of these communities. The risk of losing investmenanother factor that
reduces the interest of sanitation agency interest in dielijvservices in unplanned low-income
settlements. The only form of decentralized sanitation recardenkby the government is the
use of septic tanks, which is considered informal sanitadiwh is not subsidized by the
government. The lack of reliability in other alternativestsyns affects the development and
delivery of new decentralized technologies. Moreover, refuts interviews point out that
the sanitation company has no interest in operating alteergtstems, which affects the choice
of which technology may be implemented. The lack of reliabiityn-site treatment facilities
discourages the development and implementation of decentrajigesms.

Research findings have pointed out that low-income inforetdesents are affected by lack
of sanitation depending on their income and educational |&tdiough they rely on
decentralized systems, they cannot afford the implementafiappropriate technologies and
they must rely on external assistance. Even though assisteycbe provided by governmental
organizations, there are no incentives for communities to g@ielance or resources, which
ultimately affects uptake of decentralized sanitation. Meee, the management of these
systems are not included in the formal framework of simitacompanies. The communities
have to manage their own systems, which also a contributihgy facthe development and
uptake of decentralized systems.

It is concluded from research findings that institutionaldescare the reason why sanitation is
not provided to informal settlements and decentralized sgséeenoverlooked. Decentralized
sanitation can be an alternative for informal settlemenBasilia and Brazil if governmental
support, legal and regulatory framework and institutional arrapgés are adapted, creating
an enabling environment as proposed by Lithi, et al. (2011). Iceenmeended an active
support of the National Government to regional and local Govergrteimplement sanitation
services in informal settlements, regardless of illegpects to avoid discrimination. Along
with this action, it is recommended adjusting the legah&aork of states, municipalities and
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the Federal District allowing informal settlements to eevised and including decentralized
technology as a reliable option. Finally, institutional arrargy@s)are recommended to be
adapted to incorporate changes and for stakeholders to waakamaitively in this cause.

Giving access to a human right such as sanitation cannoidexgéople for living in informal
settlements. If local and regional governments work togettirthe National Government, it
is possible to meet the SDG target 6.2 by year 2030.

6.3. Proposed future researches

This research is a starting point for a reflection on hoimfilement a reform in the sanitation
sector of Brazil to accept service delivery to informattlements and the adoption of
decentralized systems as a complementary method to untgatisa. It is necessary to study
further what Brazilian laws could be affected by the chatuyeards the provision of
decentralized sanitation services to informal settlemants how these measures could be
implemented. It is also necessary to review and propossvaegulation model to each state
of Brazil to adopt decentralized sanitation as a formairadtive. A complementary study could
undertaken to identify alternative on-site treatment techredothat could have a higher
chance to be accepted in Brazil, in accordance to socioegononditions of the communities
and governmental planning factors.

When stakeholders where identified for this research, tbetagiat of Environment (SEMA)
and the Secretariat of Cities of the Federal Disttimtild not be contacted. Thus, it is
recommended to include these actors to the study case tilyigssible factors that can be
relevant to this study. When looking at the perspective of timercountry, new actors may
be listed as relevant to this change of scenario.

This research could be reproduced in other states of Brazilanpate results to confirm
findings and complement with additional recommendations. These mesodations could be
further explored to serve as a practical guide. A following stepld be to engage stakeholders
into reflecting on these proposals to make an actual chatige Brazilian sanitation scenario.
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Appendices

Appendix A Interview Protocols

Appendix A.1.  Interview type 1: Information on Vila
Cauhy

Session 1 — Getting to know the Organization

» For how long has Vila Cauhy existed?

* For how long has the organization been in existence?

* How long have you been in charge of it?

* What is the function and the main activities developed byotigianization?
* How is it organized?

* Do you see sanitation as a priority in the village? Why or mdty

Session 2 — Brief background of the village

* How have public agencies dealt with this informal setdet? Did they try to demolish the
houses or legalize the land?

* What are the difficulties faced to legalize the land?

» Are any public services accessed in the village? (Wekectricity, sanitation)

* How has the government helped in implementing services?

» Has this organization taken any actions regardless of othec pulthority? What were the
impacts and bottlenecks encountered?

Session 3 — Service Chain

1.1  What are the elements that compose the sanitati@msysVila Cauhy?

* How does sanitation work in the village (toilets used, cbotlectransport, treatment)?
» Are households connected to sewerage pipes?

1.2 In case of emptying a septic tank, where is the sladkgs to be treated? Is the
payment done by the dwellers or government?

Session 4 — How people are affected
1.3 Do people in the village have access to improved sSanitat

» Are you aware if there are families without toilets thatpca open defecation?
» Are there public toilets in the village? Are that people why e&clusively on it? In this
case, who is responsible for maintenance and cleaning?dsdéss restricted or charged?
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1.4  Are you aware if people in Villa Cauhy suffer from desdeal transmitted diseases?
(diarrhea, hookworms, cholera, typhoid, polio, cryptosporidiosis,tinfexhepatitis or
ascariasis)

1.7 How has Vila Cauhy tried to solve its own sanitation problems?

» What kind of actions were taken by this organization to impsawétation in the village?
» Sewer lines - | heard there where sewer lines built by Secedion. How does it work?
» Sewer lines - Why was it implemented?

» Sewer lines — What was the decision process to build it.

» Sewer lines - Is it active?

» Sewer lines - Does it work?

» Sewer lines - Where is the wastewater discharged?résated?

» Sewer lines - Were you personally involved in this project?

» Sewer lines - What were the issues faced?

» Sewer lines - Are you satisfied with the project?

» Sewer lines - What can be improved? (See and take @ture

1.8  Was there external help to construct the sewer pipks willage?
1.9 Residents from Vila Cauhy constructed sewer lineslteat the wastewater. Has any

authority impaired the village to construct the sewer gipfeere there any disincentive
(fines)?

Session 5 — Decision-making process

2.9  What strategies are in place to implement or increa@siéation service provision in
the village?

3.9 Are the stakeholders involved today in the sanitatioacspf Vila Cauhy in
accordance with solutions to be implemented? Is there aigmvection between them?

* How is the relationship between the municipality and the camitgnuassociation
(AMOVIC)? What are the issues that have been faced?

3.10 Do the people in the village have technical capacibpénate the systems in place
today?

* Do you think your community is capable of initiating sanitationjguts without the
influence of external organizations? [1]

3.17 Does the community participate in the decision-making ps@ce

» Does this organization involve the community members in theidesithat are taken?

* Does this organization communicate to the community members #igodecisions that
are taken?

* How is the interaction between this organization and thevaamty members?

* Does the community usually agrees with the decisions?
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* In your past experience, are the community members usually withiiglp with ideas,
labor, materials or money?

» Are you satisfied with the level of community participatitivat is allowed by public
agencies during the development of projects in your area? \\hiiteaproblems? [1]

3.18 Are the sanitary facilities today in accordance wadttial-cultural acceptance?

* Does the community agree with the sanitation solutions provatetdem so far?
» Are you satisfied with the level of sanitation servipesvided in the village? If not, what
are the reasons? [1]

End of Interview type 1

[1]: Adapted from Mulenga (2003)
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Appendix A.2.  Interview type 2: Sanitation

Session 1 — Getting to know the Organization
* What are the activities developed by this organizations regasdinitation?

Session 2 — Services for informal settlements
1.6  Are sanitation services provided in informal settlemehBrasilia? Why / Why not?
2.1  What are the issues in providing sanitation servicesarmal settlements?

2.7 When a technology is considered for a poor community, is dbial/sfinancial
conditions of the residents taken into account?

3.14 Are there any special tariff system for the poor commnesfitWho is considered
poor?[2]

3.13 How are services financed in informal settlemenfs? [1

3.15 s the sanitation service tariff system consideusthsable?

2.6 How sustainability of the facilities or services pded is ensured? [1]
3.17 Does the community participate in the decision-makingepsic

Session 3 — Institutional support

2.2  What strategies are in place to increase sanitativice® to the informal settlements
of Brasilia? [1]

3.1  Are there governmental programs that help informdessdnts to have access to safe
sanitation?

3.2 Is there support from the government for these commutatfesd sanitation solutions
on their own?

3.8  Which are the national or international policies thatfallowed for the provision of
sanitation services in Brasilia? Any law is against dgaézation of sanitation?

3.6 To apply a decentralized sanitary solution in an inforsstlement, are there
regulations applied?

Session 4 — Decentralized sanitation
2.3 Is decentralized sanitation considered as a relittblaative for informal settlements?
2.4 Is decentralized sanitation considered a formal or irgbservice?

1.10 Is it possible to get external help to construct a de&ieattasolution in informal
settlements? What are the requirements for that to happen?

3.11 Is it possible to obtain external technical assistanca fdlfage to build their own
sanitary system? What are the requirements?
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3.12 Is there (possible) financial support to build, operate amdtam a decentralized
system?

3.16 In case of using septic tanks, is the service payed lhgrdiais or the dwellers? Is there
a different pricing for poor communities?

3.4 Wil the sanitation company operate and maintain decenttadigetems already in
place while it is an informal settlement and when it bexolagal?

2.8 Is there any inspection towards decentralized sanitatioformal settlements?
Session 5 — After the legalization of the land

3.3 If a sanitation decentralized solution is technically corkeill it be kept in place once
the land becomes legalized? What are the requirements?

3.5  Will there be any sanitation tariffs applied in a deedimtrd system that already exists
once the land becomes legal?

2.5 Once the area is legalized, how is the decision for megiéation of sanitation? What
technologies are considered?

Session 5 — Closure

1.9 Residents from Vila Cauhy constructed sewer lines teatdhe wastewater. Has any
authority impaired the village to construct the sewer g#p@/here there any disincentive
(fines)?

5.1  What are your suggestions and recommendations to ensure impnoeé s@nitation
services in informal settlements of Brasilia? [1]

End of Interview type 2

[1] Adapted from Muzvidzwa (2014)
[2] Adapted from (Alves, 2015)
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Appendix A.3.  Interview type 3: Environment

Session 1 — Getting to know the Organization

» Considering that lack of sanitation or inappropriate sanitary eahkitiaffect the
environment, does this organization has any influence on theatenisking processes of
sanitation?

Session 2 — How people are affected

1.9 Residents from Vila Cauhy constructed sewer lines teatdlthe wastewater. Has any
authority impaired the village to construct the sewer gi#p@&/here there any disincentive
(fines)?

Session 3 — Sanitation decision-making process

2.2  What strategies are in place to increase sanitativitas to the informal settlements
of Brasilia? [1]

2.8 Is there any inspection towards decentralized sanitatioformal settlements?

3.2 Is there support from the government for these commurotii@sadt solutions on their
own?

3.7  Are there any environmental protection laws that impaécantralized system in Vila
Cauhy, even though it is technically appropriate?

Session 4 — Recommendations

5.1  What are your suggestions and recommendations to ensure impnoeésenitation
services in informal settlements of Brasilia? [1]

End of Interview type 3

[1] Adapted from Muzvidzwa (2014)
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Appendix A.4.  Interview type 4: Informal
Settlements

Session 1 — Historical background on informal se@ments

4.9 In such a planned city as Brasilia, why are there apynmon-planned informal
settlements in place?

4.1 For how long have informal settlements existed in Ba&sili

4.2  Where do people in informal settlements mostly come f(Rufal areas or other urban
areas)

4.3  Why do people still come to Brasilia and live under tbesditions? Is it a problem for
the national or federal government?

4.4  When people immigrate to an informal settlement of Baagihat are they looking for?
4.5  What are the strategies in place to prevent inforni#sents from emerging?

4.6  Once informal settlements are in place, what arestiia¢egies - legalize the area or
demolish houses?

4.7 Is demolishing houses and expelling the people from tleemaf settlements a
successful action? In this case, where do people go? Aeeghelters for these people or they
insist on informal settlements somewhere else?

4.8  What are future plans to recover the Federal Distiigtfrom this situation?

End of Interview type 4
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Appendix A.5.  Interview type 5. Health

Session 1 — Getting to know the Organization

» Considering that lack of sanitation has a big impact on heddts this organization has
any influence on the decision-making processes of sanitation?

Session 2 — How people are affected

1.4  Are people in Villa Cauhy suffering from oral-faecansmitted diseases? (diarrhea,
hookworms, cholera, typhoid, polio, cryptosporidiosis, infectious hepatifiscariasis)

1.5 What are the most common oral-faecal diseases reportkd Federal District? Do
most people with oral-faecal transmitted diseases liwgfdanmmal settlements?

Session 3 — Sanitation decision-making process

2.2  What strategies are in place to increase sanitativitas to the informal settlements
of Brasilia? [1]

3.1  Are there governmental programs that help informdessdnts to have access to safe
sanitation?

3.2 Is there support from the government for these commutatfesd sanitation solutions
on their own?

End of Interview type 5

[1] Adapted from Muzvidzwa (2014)
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Appendix B Survey

UMESCO-IHE institute of Water Education

il UNESCO-IHE Sanitary Engineering Master Program
PR aitisin ks Vwier Erisratizn Master of Schence Thesks LISW=5E 201711
Viviane Wergalim
Decentralized sanitation in informal settlements
Survey on Vila Cauhy
Sample number:
Dage: Household: Tieme at beginning:

Good morning/afternoon, my name is Viviane and | am conducting a research for my master thesks on sandtathon, | would
ke to understand & little bit about the sanitation conditions of Vila Cauby and for that | would like to ask you & few
guestions about the sanitation of your househobd. The information you ghve me will remain confidential and serwes anly
for academic purposes, This questionnalre will only take a few minutes.

Do you agree to participate? O Yes O Mo

Circle the location of the household an the map:

Figusre T« Mo of Wik Gauhy « Aetrieved from Borbose {T015)
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UMESCO-IHE Institute of Water Education

ﬁ UNESCO-IHE Sanitary Engineering Master Frogram
nstale o Wuier Trsrancn Mlaster of Schence Thesis USé=5E 01711
Wiviane Wirgolim

Session 1 - Information on the household/ Interviewed

1- Who iz answerning the interview ¥

[ btan O Woman O Child/Teenager junder 15)

2- Is there more than one family Inving in this lot? How mamy?

Oves ONo 0 if yes, how many?

3- How many people live permanently in this household, including yourself? How many of them work?

Tetal of aduls: Henw gy work:
Total of children: Total of peogple:

A- What iz the ccoupation ot the head of the family? [2]

O Formally employed O Unemployed O self-employed O Gither

%~ \What is the educational level of the head of the family? [mark also if it is complete or incomplete)

O Mone 0O Alphabetized [ Baskc education [up 1o 9 grada) O stedium school [High school)
O Technbcal superbor degree O Unlversity superior degree (coflage) O Post-praduation degree (845, Ph)
01 | don't know OComplete O Incompleie

&- What is the total monthly income of the family? (1 Minimum Wage (&4W) in Brazil in 2016 is REE20/month]

[ Less than 1 MW (RS880) 11 to 2 MW [R3BB0 o AS1,760) 12 to S MW [R51, 760 to R$4,400)
00 5 to 108W (R34,400 1o RSE,500) O More than 10MW (RSE,800)

7- How long do you five in Villa Caubwy? [3]

O Lessthan L year [1to5years 05 to 10 years [ 10 to 20 years [ More than 30 years

#- Do you own or rent this howusehaold? [2]

Oown O Rent

S9- Where did vou Irve before?

O in another infarmal settbement of Brasiia O In another (formal] neighborhood of Brasilia
From another region of Brazil: O Morth O Northeast O South O Sowtheast [ Center-west

10 Why did you move to Brasilia

O Constructhon of the new capital O Find better job opportunities O Betier health care
O Better living standards [ Education 0 Water avallabiliny
O Other
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UMESCO-IME institute of Water Education

UNESCO-IHE Sanieary Engineering Master Program
wtisi e byr Vamiar Fruradian Master of Schencn Thiesks LISW=5E 201 .11
Vhiane Ygolim

11- Did you find here what you were looking for?

Oves O NoWkw?

12-'What area did you use to live before? {3]

O Urban area O Perl-urban area O Rural area

13- How would you compare the dwellimg you used to live before with the one you live now? [3]

O it had better conditionsfinfrastructure O it had worse condithynsfinfrastructure O bt k5 the sama

14- Are you satisfied with the services and infrastructure of your neighborhood {water, sanitation, electricity)? If
not, what are the problems?

OY¥es ONo

O ko Water or bad water guality O Mo sanltathon services) lack of tollets O Mo elactricity services
O gad telephone internet services O Mo/bed health care O Bad road nfrastructuns
O Bad organization/administration O Mo space for soclal interaction O Bad landscape

Other:

15- in your oginion, what investments should be prioritized in the viliage? (give 3 number)

Water services Sandtathon services/facilities Electricity prowision
Telephone) intarmet sendoes Health center Road infrastructure
Waste collection

16~ Has any member of yaur famiby suffered from any of the following diseases in the past 3 months? [3)

OYes 0O Mo
O Diarrhea O Hookwaorms O Typhoid O Cholera O Polio
O Cryptosporidiosis [ Ascariasts O Infectious hepatits

17-1If your ansWwer to the previous guestion was yes, what do you think caused this disease?

18- When you get sick, to which central care do you go to?

Additional obsenvations:
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UMNESCD-HE Institute of Wiater Bducation

UNESCO-IHE Sanitary Engineering Master Program
IRt e dor e FEienaticn Plasher of Schemce Thesls USWaSE 7017811

Visiang Virgolim
Session 2 - Information on water and electricity services

19- Do you have water conmection at home?

OYes O Mo

- How do you pet water to dninky cooky shower? [2]

O Piped water [household connectbon) O Fetch water from rlverfstream O Community stand pipe

O By from independent supplier O Tank truck [ Raimwater

O Boreholef unprotected well O pratected dug well O ther

21-in case of N water connection at home - What is the distance to your water source? [2]

O 500m O Less than S00m O more than 500 O Mot applicable

22-1n case of N0 water connection at home - How much time do you spend to fetch water? |2]

O 10min [ 15 min [ 30 to 60min O Maore than 60min O Mot applicable

23- Who provides your water? [2]

O CAESE O NGO O Gevernment O Local Autharity O self-intiated
O other

24- Do vou pay for water services? How much per month? If you do pay, do you consider it affordable?

O¥Yes O Mo O 1 don't know
Estimative: RS Smanth O | don't know how muoch O affordable O Not affordable

15- Are you consufted before water infrastructure/fadlities are constructed in your area? How? By Whom? [2]

O¥Yes How?
By wihom?

O e

26- Did you participatefcontribute in the project of implementation of water facilities for the village? How? [2]

[¥es How? 1 Mo

27- Do you hawve slectricity connection at home?

O¥es [ONo

28-How do you get electricity?
O Provided by CEB (household connection) O Connection o a post O other
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UMESCO-HE Institute of Water Education

ﬁ UNESCO-IHE Sanitary Engineering Master Program

nwiaie tar Vimiar Erscation Iaster of Schence Thests LISW=5E 201711
Wiviane Wirgolim

29 Do you pay for electricity services ? How much per month? f you do pay, do you consider it affordable?

O ves O Mo 011 don't know

Estimative: RS Smonth 0O 1don't know how much 0 Affordable [ Mot affordatde

Additionzl obsenvations:

Session 3 - Sanitation facility

30 Do you hawve a toilet facility inside your household? If not, why not? [2] [3]

OYes @O No. Wiy not?

31- if yes, is the toilet: |3]

O Separate from the house O Attached to howse but entered from outside O Inside the house and entered from inside

32-What kind of toilet isit? [1]

O Flush tolket O Powr flush todlet [ Buckets
OO0 Wi latrine O Pit Latrine with slab 1 Pit Latrime without slabfOpen pit
O Open alrf bush O Compaosting toilet O other

33-in case of flush/powr flush = Where is it flushed to? [1]

O Piped sewer system O Septic tank [ Pit Latrine
O Unseabed underground @nk O Directly nto the strests 00 1 don't know
O Esewhers [ mot applicable

34-1n case of septic tanks or pit katrines = How i it emptied?

O Vacuurm trucks O Manually O ather O Mot applicable

35- In case of septic tanks or pit fatrines = Whao is responsible for emptying it [who pays for it]?

O Governmeant O stunicipality O Community essociation (AMOWVIC)
[0 CAESE O Household owner O Mot applicable
O other

36- Do you pay for sanitation services? How much? It you do pay, do you conssder it affordable?

O ves O s 001 don't know
Estimative: RS Smonth [0 don't know how much O Affordable O Mot affordable
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UMESCOHIHE Institute of Water Education

UNESCO-IHE Caaltiny Kol cariag Rbaiar g
i isi e o Wl Faacabien Pdacter of Schonop Thesis LISWs5E 101711
Wiviane Virgolim

37- Do you share this facility with other households? [1]

O ¥Yes 0O ko
How rmany ather households share this todet?
Can any member of the public use this wdlet? O Yes O No O 1 don't know

32-In case of 2 shared faality = Who provided this facility? |2]

O Gowvernment O Municipadicy O Community essociation (AMOWVIC)
O cAEsE O nGEo O Commaunicy rmembers
O other O Mot applicable

319-in case of 2 shared taclity = How far & it from your howsehold? [2]

O s00m O Less than 500m O more than 500m O Mot applicable

A{-In case of a shared fadlity = Are the toilets designed for people with disabilises? | 2]

O%es O No O MNotapphiceble

41-in case of 3 shared faclity = Are women and children able to use this toilet at night? [2]

OYes O nNo O motapplicable

42-In case of a2 shared fadlity = Whao cleans the toilets? [2)

O stunicipality O Cleaning Compary O Wsers O Other O Mot applicable

43-In case of a shared fadlity = How often are the toilets cleaned? |2]

O Daily O Weekly O Every 2 weeks O Monthly O Other
O Mot applicable

44- Are you satisfied with the condition of your communal fhousehold toilet? If not, why mot? [3]

O¥es O No
O Lack of privacy 0O Srmedl O Safety O Appropriatensss for wamenfChildren
O Dasrability of materials O Lecation O Cleanness O Other

45- Did you participate on the decision of the type of toilet you use? i not, who made this decision and wihy did
you accept it? [3]

Oves OMNo ‘Who made the decision?
Wy did you accept it?

de-'What can be done to improve senvice delivery for sanitabion in your area?
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UMESCO-IHE Institute of Water Education

m UMNESCO-=IHE Sanitary Engineering Master Program
wesiisin for ‘Waier Fderation Master of Schence Thiesls USWa5E 101701

Viviane Vergolim

47- Has the government helped to improve sanitation in Vila Cauby 7 How'?

C¥es How? O Mo

48- Has the community tried to sofve sanitation probfems?

O¥es How? O Wo

49- Have you ever contributed bo the sanitabon issues of your neighborhood? How? if mot, why not?

O ¥es How?
O Mo Why not?

S0 'Would you be willing to help your community in improving sanitation services in your neighborhood?

OYes ONo

51- Are you willing to pay [with kabor, cash or construction materials) for having access adequate and improved
sanitation and e in 2 dean neighborhood?

[ Yes, with labor O Yes, with cash (RS 1 O ves, with construction materials O Mo
if no, why not?

Additional obserations:

End of Interview
Tirme at the end:
Session 4 - Observation on the housshald
%2- Type of house from obsenvation
O Bricks with lining O Bricks with no lining O Wood O steeal sheet O Tilt O kiud

O other

%3-What kind of possessions can be observed from the outside ¥

O Electronic gates O Etectrical fence O Satelite cable O car
O other

%d- Do wou see wastewater on the surroundings of the househald?

OYes 1Mo
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UMESCO-HE Institute of Water Education

m UNEECD-IHE Sandtary Engineering Master Program
wit i B b AR T deearisn Mlaster of Scenoe Thesis USW5E 301711
Wik Wirgolim

Additional obsenations:

Cuestions adapted from:
[1] UMICEF and WHO (2006)

2] Muzvidrwa [2014)
|3] Mulenga (2003}

m UNESCO-IHE

Institute for Water Education
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Appendix C Survey Results

Session 1 - Information on the household/ Interviewed

Questions ‘ Total Percentages
1- Who is answering the interview?
Man | 26 49%
Woman | 27 51%
Total of households interviewed | 53 100%
2-Is there more than one family living in this lot? How many?
Yes | 14 26%
No | 39 74%
How Many? | O -
3- How many people live permanently in this household, including yourself? How many of them work?
Adults | 149 60%
Children | 100 40%
How many work” | 86 58%

Total of people | 249 -

4- What is the occupation of the head of the family? [2]

Formally employed | 26 49%
Unemployed | 6 11%
Self-employed | 19 36%
Retired | 2 4%
5- What is the educational level of the head of the family?
None | 1 2%
Alphabetized | 2 4%
Basic education (up to 9 grade) incomplete | 18 34%
Basic education (up to 9t grade) complete | 7 13%

"In 4 cases it was not registered how many aduttked. However, the other registered data showshiateone in the household does work (formal orinéd
job) and there is a registered regular income. &foeg, the criteria was to mark 1 person in theilfaas a worker.
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Medium school (High school) incomplete | 10 19%
Medium school (High school) complete | 11 21%
Technical superior degree incomplete | O 0%
Technical superior degree complete | 0 0%
University superior degree (collage) incomplete | O 0%
University superior degree (collage) complete | 2 4%
Post-graduation degree (Specialization, MSc, PhD) incomplete | O 0%
Post-graduation degree (MSc, PhD) complete | 2 4%
I don’t know | O 0%
6- What is the total monthly income of the family?
Less than 1 MW (R$937) | 12 23%
1to 2 MW (RS937 to R$1,874) | 23 43%
2to 5 MW (R$1,874 to R$4,685) | 13 25%
5 to 10MW (R$4,685 to R$9,370) | 1 2%
More than 10MW (RS$9,870) | 2 4%
| don't know | 2 4%
7- How long do you live in Villa Cauhy? [3]
Less than 1 year | 4 8%
lto5years | 11 21%
5to 10vyears | 10 19%
10to 20 years | 13 25%
More than 20 years | 15 28%
8- Do you own or rent this household? [2]
Own | 41 77%
Rent | 12 23%
9- Where did you live before?
Lived in Vila Cauhy the whole life | 1 2%
In another informal settlement of Brasilia | 2 4%
In another (formal) neighborhood of Brasilia | 22 42%
North | 5 9%
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Northeast | 14 26%
South | O 0%
Southeast | 3 6%
Center-west | 6 11%
Lived somewhere in Brasilia | 25 47%
Lived somewhere out of Brasilia | 28 53%
10- Why did you move to Brasilia
Construction of the new capital | O 0%
Find better job opportunities | 18 64%
Better health care | 2 7%
Better living standards | 12 43%
Education | 3 11%
Water availability | 1 4%
Family | 2 7%
Religion | 1 4%
Not applicable | 25 -
11- Did you find here what you were looking for?
Yes | 21 75%
No | 7 25%
No job opportunities | 6 86%
Short time living in Brasilia | 1 14%
Not applicable | 25 -
12- What area did you use to live before? [3]
Urban area | 37 70%
Peri-urban area | 7 13%
Rural area | 8 15%
Not applicable | 1 2%
13- How would you compare the dwelling you used to live before with the one you live now? [3]
It had better conditions/infrastructure | 32 60%
It had worse conditions/infrastructure | 12 23%
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Itisthe same | 8 15%

Not applicable | 1 2%
had better conditions but now they own their house | 26 81%
14- Are you satisfied with the services and infrastructure of your neighborhood (water, sanitation, and electricity)? If not, what are the problems?
Yes | 3 6%
No | 50 94%
No sanitation services/ lack of toilets | 43 86%
Bad road infrastructure | 20 40%
No space for social interaction | 12 24%

No/bad health care
No Water or bad water quality 16%
Bad telephone/ internet services 12%

9 18%
8
6

No electricity services | 4 8%
4
3
1

Bad landscape 8%

Bad organization/administration 6%

Solid waste collection 2%

15- In your opinion, what investments should be prioritized in the village? (give a number)®®

Sanitation services/facilities | 44 83%

Road infrastructure | 34 64%

Waste collection | 26 49%

Health center | 17 32%

Water services | 16 30%

Electricity provision | 14 26%

Legalization of the neighborhood® | 10 19%
Telephone/ internet services | 6 11%

Post office services® | 1 2%

8 This answer was not originally given on the survey
9 When priorities were not numbered, the criteria waput all items picked by the respondent as murtpriority. When only a priority 1 was addressed all
the other items picked are the same, the criteaigtw put them as priority 2.
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space for social interaction® | 1 2%
Security® | 1 2%
16- Has any member of your family suffered from any of the following diseases in the past 3 months? [3]
Yes | 10 19%
No | 43 81%
Diarrhea | 6 60%
Dengue/Zika/Chikungunya | 5 50%
Hookworms | 1 10%
Fever | 1 10%
Malaria | O 0%
Cholera | 0 0%
Leptospirosis | O 0%
Hepatitis | O 0%
Polio | O 0%
Yellow fever | O 0%
Typhoid | O 0%
17- If your answer to the previous question was yes, what do you think caused this disease?
No 43 81%
| don't know 3 30%
Still water next to the house 2 20%
It is normal for children to have diarrhea 2 20%
Warm weather 1 10%
Walk with bare feet 1 10%
The water from the well 1 10%
Session 2 - Information on water and electricity services
Questions Percentages
18- Do you have water connection at home?
Yes | 49 92%
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No | 4

8%

19- How do you get water to drink/ cook/ shower? [2]

Piped water (household connection - CAESB) | 34 64%
Community well | 9 17%
Piped water (CAESB) AND Community well | 4 8%
Private Borehole/ unprotected well | 3 6%
Water from the neighbour | 2 4%
Water from river/stream | 1 2%
Community stand pipe | O 0%
Buy from independent supplier | O 0%
Tank truck | O 0%
Rainwater | O 0%
Piped water (from the river) | O 0%
20- In case of NO water connection at home - What is the distance to your water source? [2]
500m | O 0%
Less than 500m | 4 8%
More than 500m | O 0%
Not applicable | 49 92%
21- In case of NO water connection at home - How much time do you spend to fetch water? [2]
Lessthan 10 min | 4 8%
10 min | O 0%
15min | O 0%
30to 60 min | O 0%
More than 60min | O 0%
Not applicable | 49 92%
22- Who provides your water? 2]
CAESB | 38 72%
Local authority | 10 19%
Self-initiated | 7 13%
NGO | O 0%
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Government | O 0%
[ don't know | 1 2%
23- Do you pay for water services? How much per month? If you do pay, do you consider it affordable?
Yes | 38 72%
No | 14 26%
[ don't know | 1 2%
How much (RS/month) | 129 -
yes, but | don't know how much | 2 5%
Affordable | 19 50%
Not affordable | 14 37%
Did not say if it is affordable or not | 5 13%
24- Are you consulted before water infrastructure/facilities are constructed in your area? How? By Whom? [2]
Yes | 11 21%
No | 40 75%
I don't know | 2 4%
Meetings | 3 27%
CAESB | 4 36%
Communication | 4 36%
Local administration/ Municipality | 2 18%
Did not say how they were consulted | 2 18%
25- Did you participate/contribute in the project of implementation of water facilities for the village? How? [2]
Yes | 10 19%
No | 43 81%
With materials (pipes of the village) | 1 10%
With labor | 3 30%
With money | 3 30%
With the Community association | 1 10%
26- Do you have electricity connection at home?
Yes | 53 100%
No | O 0%
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27- How do you get electricity?

Provided by CEB (household connection) | 41 77%
(Ilegal) Connection to a post | 11 21%
[ don't know | 1 2%
Other | O 0%
28- Do you pay for electricity services? How much per month? If you do pay, do you consider it affordable?
Yes | 40 75%
No | 12 23%
[ don't know | 1 2%
How much (RS/month) | 147 -
yes, but | don't know how much | 3 8%
Affordable | 14 35%
Not affordable | 21 53%
Did not say if it is affordable or not | 5 13%
Session 3 - Sanitation facility
Questions Total Percentages
29- Do you have a toilet facility inside your household? If not, why not? [2] [3]
Yes | 52 98%
No | 1 2%
30- If yes, is the toilet: [3]
Inside the house and entered from inside | 51 96%
Attached to house but entered from outside | 1 2%
Not applicable | 1 2%
Separate from the house | 0 0%
31- What kind of toilet is it? [1]
Flush toilet | 52 98%
Pour flush toilet | O 0%
Buckets | O 0%
VIP latrine | O 0%
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Pit Latrine with slab | O 0%
Pit Latrine without slab/Open pit | O 0%
Open air/ bush | 1 2%
Composting toilet | 0 0%
32- In case of flush/pour flush — Where is it flushed to? [1]
Septic tank | 15 28%
Pipelines of the Village - To the stream | 15 28%
Unsealed underground tank | 12 23%
I don’t know | 9 17%
Directly into the streets | 1 2%
Directly to the stream | 1 2%
Piped sewer system (CAESB) | O 0%
Pit latrine | O 0%
Elsewhere | O 0%
Not applicable | O 0%
33- In case of septic tanks or pit latrines — How is it emptied?
Vacuum trucks | 15 56%
Manually | 1 4%
Not applicable | 26 49%
Does not clean it (overflows) | 2 7%
Overflows to the pipes of the village (to the stream) | 4 15%
I don't know | 5 19%
Other | O 0%
34- In case of septic tanks or pit latrines — Who is responsible for emptying it (who pays for it)?
Not applicable | 26 49%
Household owner | 20 74%
[ don't know | 7 26%
Government | O 0%
Municipality | O 0%
Community association (AMOVIC) | 0 0%
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CAESB | O 0%
35- Do you pay for sanitation services? How much? If you do pay, do you consider it affordable?
Yes | 13 25%
No | 40 75%
I don't know | O 0%
How much (RS/time) | 109 -
How many times per year | 2 -
yes, but | don't know how much | 2 15%
Affordable | 8 62%
Not affordable | 2 15%
Did not say if it is affordable or not | 3 23%
36- Do you share this facility with other households? [1]
Yes | 3 6%
No | 50 94%
How many other households share this toilet | 1 -
Can any member of the public use this toilet?
Yes | O 0%
No | 2 4%
I don't know | 1 2%
37- In case of a shared facility — Who provided this facility? [2]
Government | O 0%
Municipality | O 0%
Community association (AMOVIC) | 0 0%
CAESB | O 0%
NGO | O 0%
Community members | 1 2%
Household owner | 1 2%
Not applicable | 51 96%
38- In case of a shared facility — How far is it from your household? [2]
500m | 0 0%
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Less than 500m | 2 4%
More than 500m | O 0%
Not applicable | 51 96%
39- In case of a shared facility — Are the toilets designed for people with disabilities? [2]
Yes | O 0%
No | 2 4%
Not applicable | 51 96%
40- In case of a shared facility — Are women and children able to use this toilet at night? [2]
Yes | 2 4%
No | O 0%
Not applicable | 51 96%
41- In case of a shared facility — Who cleans the toilets? [2]
Municipality | O 0%
Cleaning Company | O 0%
Users | 2 1%
Not applicable | 51 96%
42- In case of a shared facility — How often are the toilets cleaned? [2]
Daily | 2 4%
Weekly | O 0%
Every 2 weeks | O 0%
Monthly | O 0%
Never | O 0%
Not applicable | 51 96%
43- Are you satisfied with the condition of your communal /household toilet? If not, why not? [3]
Yes | 42 79%
No | 11 21%
Smell | 3 27%
Appropriateness for women/Children | 3 27%
Durability of materials | 2 18%
Toilet clogs | 2 18%
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Lack of privacy | 1 9%
Safety | 1 9%
No sink inside the bathroom | 1 9%
Location | O 0%
Cleanness | O 0%
44- Did you participate on the decision of the type of toilet you use? If not, who made this decision and why did you accept it? [3]
Yes | 40 75%
No | 13 25%
Decision by the owner | 10 77%
No conditions | 1 8%
45- What can be done to improve service delivery for sanitation in your area?
Improve collection | 25 47%
Include wastewater treatment | 13 25%
Have services formally provided by CAESB/government | 30 57%
I don't know | 1 2%
46- Has the government helped to improve sanitation in Vila Cauhy? How?
Yes | 2 1%
No | 51 96%
Giving construction material to the pipes of the village | 1 -
47- Has the community tried to solve sanitation problems?
Yes | 40 75%
No | 9 17%
I don't know | 4 8%
Yes, Implementing pipes in the village (to the stream) | 24 60%
Yes, but did not solve the issue | 10 25%
yes, Trying to legalize the village | 1 3%
yes, Unclogging/fixing the sewerage | 2 5%
yes, Covering the open sewer | 1 3%
No, they tried but did not solve the problem. | 1 11%
48- Have you ever contributed to the sanitation issues of your neighborhood? How? If not, why not?
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Yes | 22 42%
Implementing pipes in the village (to the stream) | 14 64%
Going to the meetings and helps with suggestions | 1 5%
Giving money | 7 32%
Attracting investments | 2 9%
Unclogging the sewerage | 1 5%
Cleaning the streets | 1 5%
No | 31 58%
No specific reason | 3 10%
There was no need forme to help | 1 3%
Because No one asked me to/ they did not involve me | 10 32%
Because | didn't live at the village at that time | 5 16%
Not available | 2 6%
| cannot give any money | 1 3%
| was too young back then | 1 3%
49- Would you be willing to help your community in improving sanitation services in your neighborhood?
Yes | 52 98%
No | O 0%
Maybe | 1 2%
50- Are you willing to pay (with labor, cash or construction materials) for having access adequate and improved sanitation and live in a clean
neighborhood?
Yes, with labor | 34 64%
Yes, with cash (amount) | 23 43%
Yes, with construction materials | 15 28%
Yes, other | 1 2%
No | 2 4%
Government should doiit | 1 2%
Session 4 - Observation on the household
Questions Total Percentages
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51- Type of house from observation.

Bricks with lining | 34 64%
Bricks with no lining | 12 23%
Wood | 5 9%
steel sheet | 2 4%
Tilt | O 0%
Mud | O 0%
Other | O 0%
No answer | 1 2%
52- What kind of possessions can be observed from the outside?
Electronic gates | 2 4%
Electrical fence | 1 2%
Satellite cable | 13 25%
Car | 12 23%
Washing machine | 1 2%
House with nice glasses | 1 2%
None of the above | 29 55%
TV | 1 2%
Inside floor covered with fancy material | 1 2%
No answer | 1 2%
53- Do you see wastewater on the surroundings of the household?
Yes | 25 47%
No | 26 49%
No answer | 1 2%
Combined results
Questions Total Percentages
Combined results — sanitary infrastructure, collection and treatment
Households with non-shared flush toilet, septic tank emptied with vacuum truck | 14 26%
Households with non-shared flush toilet, unsealed trench emptied with vacuum truck | 3 6%
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Open defecation/ Plastic bags | 1 2%

Shared Flushed toilet | 3 6%

Non-shared Flushed toilet with wastewater going elsewhere | 24 45%

Householder does not know how the wastewater is collected | 8 15%

Households with improved sanitation compared with income and educational level

Total More than 5SMW/month | 3 6%
total Less than 5MW, medium school complete or incomplete | 21 40%
total Less than 5MW, basic education complete or incomplete | 23 43%
Households with improved sanitation (non-shared flush toilet, septic tank emptied with vacuum truck) | 14 26%
Improved sanitation More than SMW/month | 3 100%
Improved sanitation Less than SMW, medium school complete or incomplete | 6 29%
Improved sanitation Less than 5SMW, basic education complete or incomplete | 4 17%
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