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Presentation

Access to treated water and sewage services are human
rights recognized for years by the United Nations.
Recently, this topic has been brought to the spotlight
when the issue of gender equality has been jointly
focused with the issue of sanitation. The 33rd Session
of the General Assembly of the United Nations Human
Rights Council, which was held on July 27, 2016,

dealt specifically with this. According to UN Special
Rapporteur, Brazilian Léo Heller, gender equality is

a fundamental principle of human rights that has not
always been respected in urban development policies.
In the rapporteur’s view, transformative action is
needed to achieve gender equality with regard to the
right to the regular provision of treated water and the
collection and treatment of sewage. The main ideas and
conclusions of this report can be seen in the United
Nations (2016).

Gender inequalities occur at every stage of a woman’s
life, from her childhood to her old age. That is why it
is so important to pay attention to the special needs

of women with regard to the right to water and to the
sanitary sewage in the different phases of their lives.

It is fundamental to note that gender inequality in
access to water and sewage services also affects other
human rights, such as women’s right to health, security,

adequate housing, education and food.

Lquality of public policies requires
consideration of the material and strategic
needs of women.

This includes both the practical needs of women (such
as of menstrual hygiene) and gender stereotypes and
customs. Due to the role played by women in domestic
and family care, lack of water affects women’s lives
more intensively than men. The United Nations report
(2016) highlights the fact that women perform unpaid
work (domestic and care) three times as much as men
do. Thus, as caregivers, women are most affected when
family members become ill as a result of inadequate
access to water, sewage and hygiene. Also because of
this role, women are in greater physical contact with
contaminated water and with human waste when the

sanitation infrastructure is inadequate.
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The present study analyzes, from several
complementary points of view, the issue of women
and sanitation in Brazil. First, the profiles of

the contemporary Brazilian woman are traced
according to the data from the National Survey by
Continuous Household Sample of 2016 (PNADC).
The identification of these profiles not only helps the
understanding of Brazilian women, but also helps to
capture the heterogeneity within this population group,
a recommendation, also, of the approach proposed

in the United Nations report. This approach allows
the identification of the most vulnerable minorities
and their specific conditions of sanitation, health and

insertion in the labor market.

Subsequently, Chapter 2 investigates the access of
Brazilian women to basic sanitation equipment. It
identifies the existence of still high deficits. About

1.6 million women were still living in houses without
exclusive-use bathrooms in 2016. In the same year,
more than 15 million Brazilian women still did not
receive treated water in their homes and there were

12 million women who had access to the general
water distribution network, but the frequency of water
delivery was unsatisfactory. The number of women
residing in housing without sewage collection reached
the figure of 26.9 million. This means that one in four
Brazilian women still lived in a precarious situation

from the point of view of access to basic sanitation.

Chapter 3 of the study investigates how sanitation
shortages have compromised the health of Brazilian
women and have influenced their lives. Lack of
sanitation has led to the occurrence of infectious
gastrointestinal diseases that, depending on severity,
have caused women to move away from their routine
activities, kept them on bed rest or hospitalized. In
extreme cases, these infections associated with poor
sanitation led to death. This analysis is based on
data from the National Health Survey (PNS) of 2013,
which identified the occurrence of 7.9 million cases
of withdrawal of women from their routine activities
due to diarrhea or vomiting. Of this total, 3.6 million

women were bedridden because of these infections.



According to data from the Unified Health System (SUS),
there were 353,500 admissions of women in the network
and almost 5,000 deaths due to gastrointestinal infections

associated with lack of sanitation.

The occurrence of these diseases not only affects the
productivity of women in their economic activities,

with a compromise of their income, but also reduces
their potential for performance in the studies. In order

to understand and measure these phenomena, Chapter 4
of this study deals with the education and labor market
information of the PNADC 2016 and data from the
National High School Examination (ENEM) of that year.
The analyzes identify the basic sanitation among the
determinants of school delay, performance in studies and

the remuneration of women in Brazil.
Finally, the study addresses how the lack of sanitation

directly affects women’s lives in terms of how they

organize their time between activities and how the lack
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of access to sanitation limits their income potential in the
economy. In a broad sense, this final chapter of the study
assesses how the lack of basic sanitation limits the well-
being of women, compromising their health, education and
domestic and economic activities. The estimated hours of
Brazilian women which are wasted due to gastrointestinal
diseases and, in the case of women engaged in economic
activities, the income they no longer receive because of the

diseases associated with lack of sanitation are presented.

Viewed from a different angle, these estimates also
quantify the potential welfare gains that could be obtained
with the improvement of sanitation, that is, they indicate
the increase in income and the greater availability of hours
of rest or leisure that the Brazilian women would have

if access to sanitation were universal in Brazil. Besides
increasing the number of hours that can be spent on

rest, leisure, work and education, universalization would
decisively affect productivity and income, allowing a high

number of women to leave the poverty condition.
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The Brazilian population totaled 205.5 million people in 2016 according to the projections of the IBGE National Household
Sample Survey (PNADC). In that year, there were 105.9 million women and 99.6 million men, representing 51.5% and
48.5% of the Brazilian population, respectively. The Brazilian female population has its own characteristics and sometimes
different from those presented by the male population. To trace a profile of Brazilian women, this chapter describes the

characteristics of the Brazilian female population.

Spatial Distribution sraph L1
Distribution of the Brazilian population by gender,
2016

Brazilian women lived, in the great majority, in the cities.
Of the total 105.9 million women, 91.6 million (or 86.5%)
lived in urban areas. The country’s rural areas have housed
a female population of 14.3 million, less than the male

population of 15.6 million.

Source: IBGE, 2017 Elaboration: Ex Ante Economic Consulting
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Graph 1.2
Distribution of population by household and gender,
2016
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In 2016, 24.5% of Brazilian women lived in state capitals
and in the Federal District. This was equivalent to a

population of 25.9 million people.

Considering the inhabitants of other municipalities in

the metropolitan regions, it is estimated that 43.1 million
women (40.7% of the total) live in metropolitan areas of
Brazil. The other 62.3 million women (59.3% of the total)

lived in the countryside municipalities of the states.

Graph 1.3
Place of household, female population, 2016
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According to IBGE estimates, the Southeast region

of Brazil had about 44.8 million women in 2016,
corresponding to 42.3% of the total of women in the
country. In this region were the states with the three largest
female populations in the country: Sdo Paulo, with 23.3

million women, Minas Gerais, with 10.8 million and Rio
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de Janeiro, with 8.7 million. Considering only urban areas,
the female population of the Southeast of Brazil reached
almost 42 million people, equivalent to 45.8% of the total
of women in the country living in urban areas. Considering
only the rural areas, the female population of the Southeast
of Brazil totaled only 2.8 million women, equivalent to

only 19.5% of the national total living in rural areas.

The region with the second largest female population was
the Northeast, with 29.4 million women, or 27.8% of the
total. In this region, the predominance on urban and rural
areas are reversed. Northeastern women living in urban
areas totaled 22.4 million people, which accounted for
only 24.4% of the total number of women living in urban
areas in the country. Those living in rural areas reached
a contingent of 7 million people, corresponding to almost

half of the rural female population of the country.

The South, North and Midwest regions accounted for
14.3%, 8.2% and 7.5% of the country’s female population
in 2016 respectively. The predominance of urban female
populations were relatively higher in the Midwest and
Southern regions. In the North, the weight of urban female

population was lower in relative terms.

The participation of women in the total population of
Brazilian states fluctuated little: Paraiba had the greater
participation of women in the population (52.8%) and
Rondonia the smaller participation (49.9%). In rural
areas, however, there was a greater variation in the
rates of participation of women in populations. While
in Amazonas, only 44.4% of the rural population were
women, in the state of Paraiba, that percentage reached
50% in 2016.



Age Distribution

Of the 105.9 million Brazilian women, 20.5 million

were children and young people up to 14 years of age,
corresponding to 19.4% of the total women in 2016.
Women aged 15 to 29 years accounted for 22.8% of the
female population. The great concentration occurred in
the group of women aged between 30 and 59 years, which
had a population of 44.6 million people (42.1% of the
total). Women over the age of 60 represented 15.6% of the

country’s female population in 2016.

Map LI
Spatial distribution of women, in millions of people,
2016
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It is important to note that the Brazilian female population
was concentrated in older age groups than the male
population. In 2016, the male population exceeded the
female population up to the age group of 15 to 19 years old.
From this range, women represent more than 50% of the
population, reaching a share of more than 70% in ages over

95 years.
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Graph 14
Age pyramid by gender, 2016
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Brazilian women had a greater longevity than men and,
consequently, a higher average age. In 2016, according to
PNADC data, the average age of the female population was
35.7 years, while the average age of the male population
was only 33.6 years. This indicates that women were, on

average, 2.1 years older than Brazilian men.

Women living in urban areas had a higher average age than
women in rural areas: 36.1 years versus 33.4 years in 2016.
In the capitals of the Brazilian states, the average age was

even higher (37.3 years).

Table 1.1
Average age by gender and area, in years, 2016
Women Men Average
Urban 36.1 33.7 34.9
Rural 334 333 334
Average 35.7 33.6 34.7

Source: IBGE, 2017 Elaboration: Ex Ante Economic Consulting

Education

According to data from the PNADC of 2016, 91.5 million
declared that they could read and write, which represented
91.9% of the 99.6 million female respondents.l Despite

this, the advancement of this population in terms of



education was still relatively slow. By 2016, only 55.6
million women had completed elementary education,
equivalent to 55.% of the total of 99.6 million women aged
5 years or older in the country. The percentage of women
who completed high school was even lower, at 40.9%. The
female population who completed higher education was
12.6 million in 2016, corresponding to 12.6% of the female
population that responded to the survey.

Graph 1.5
Level of instruction by gender, in (%) of the
population, 2016
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In comparison with men, women had higher educational
levels. The number of illiterate men was 8.4 million
whereas only 8.1 million women reported not being able
to read and write. The number of men who completed
elementary school was 48.2 million, while among women
there were 55.6 million. The difference in education
increased even more when the numbers of people who
achieved high school diplomas were compared: 33.3
million men versus 40.7 million women. The number

of women completing higher education (12.6 million) is
also higher than the number of men with this degree (8.8

million).

This difference between genders is associated
with the profile of the generations.

Looking only at the young population aged 5 to 19, it can
be seen that the percentages of men and women attending
school in 2016 were close, being slightly higher in the
male population: 66.4% (men) versus 65.1 % (women).

For people 60 years of age or older, the participation of
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individuals without full elementary school in the total
population of men and women was very close. The same
occurred when the frequencies of men without a high

school diploma are compared to that of women without it.

Therefore, the gender distinction between men and women
is concentrated in the 20-59 age groups, that is, in the
population that was born between 1957 and 1996 and was
adult in 2016. For the population aged 20-29, for example,
the relative frequency of men without full high school
education was 39.2% in 2016. In the same year, the relative
frequency of women in this condition was only 28.6%,
indicating a difference of more than 10 percentage points
between the two groups. This indicates that women born

between 1987 and 1996 reached higher levels of education.

Data from PNADC indicate that in 2016, 25.4 million
women were attending some regular course. Considering
the total number of women of school age (over 5 years),
the enrollment rate reached 25.5%. That is to say that one
in four women was studying at the time of the survey. In
men the enrollment rate was 27.2%, almost two percentage

points above that of women.



Race

In 2016, about 8.5 million Brazilian women declared
themselves black, which corresponded to 8% of the
Brazilian female population. 48.7 million Brazilians
declared themselves to be multiracial (46.0% of the total)
and 47.8 million women declared themselves white (45.1%
of the total). The female self-declared of Asian descent
population reached 710,700 people (0.7% of the total) and
the self-declared indigenous population, 272,100 people
(0.3% of the total).

It is important to note that male self-reported black and
multiracial population is higher than female. In contrast,
white self-reported population is lower among men than

among women.

Graph 1.6
Population distribution by race, 2016
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Another important difference in race was the average age
of the population groups. The average age of the self-
declared multiracial women (33.5 years) was significantly

lower than the average age of the self- declared white
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(37.6 years) or black (37.2 years). The self-reported women
of Asian descent had the highest average age among the
groups: 44 years of age. Indigenous women were 35.5 years
old on average. Something similar happened with the male
population, for which the average ages of the self-declared
multiracial (31.9 years) and the indigenous self-declared
(31.7 years) were even lower than those of self-declared

white men (35.1 years) and blacks (34.9 years).

Graph 1.7
Average age ol women, by race, 2016
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The education of self-declared of Asian descent and white
women is significantly higher than that of self- reported
black and multiracial women. While illiteracy rates are
less than 10% in the first two groups, in the black and
multiracial population the rates were 13.2% and 14.4% in
2016.

Among indigenous self-declared women, the illiteracy
rate was close to 20%. On the other hand, the frequency of
women with a complete higher education is significantly
higher in the groups of self-declared women of Asian
descent (31.5%) and white women (18.6%) than in the self-
reported black groups (7.6%) and browns (7.3%).



Graph 1.8
Women’s level of education, by race, in (%) of the
population, 2016

@ Of Asian descent @ White @ Black
@ Multiracial Indigenous

100%

B0%

60%

40%

20% L 1 I

0%

Uneducated Completed Completed high Completed higher
elementary school school education

Source: IBGE, 2017 Elaboration: Ex Ante Economic Consulting

Responsibilities

By 2016, PNADC data indicate that 28.7 million women
were responsible for the household, that is, they headed
their households. Thus, women headed 41.4% of the
households in the country. The average ratio of the number
of women in charge of the household to the total number of
women reached 27.1% in that year. It is worth mentioning
that the rate was higher among self-reported black women
(35.1%), women of Asian descent (32.4%) and indigenous
women (32.2%). Self-reported white and multiracial women
had rates of 26.6% and 26.1%, respectively.

Graph 19
Ieads of houscholds by gender, (%) of the total

Source: IBGE, 2017 Elaboration: Ex Ante Economic Consulting
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Graph LI0
Women's houschold head, rate by race, 2016
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Approximately 30% of women over 15 years of age had

children or stepchildren living in their houses.

These women totaled 25.7 million mothers who assisted in
the care of 42.4 million children or underage stepchildren.
This was equivalent to an average of 1.65 child or stepchild
per mother. In rural areas, this average was even higher:
1.87 children or stepchildren per mother. Adding to the
contingent of 5.3 million grandparents who lived with their
grandchildren or great- grandchildren, almost 30 million
women split their time as students, workers, housewives

or retirees with caring for children, step children,

grandchildren and great-grandchildren.

Graph LII
I'requency of mothers* by race, among women
belonging to the poverty group
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The PNADC of 2016 registered for the first time the
dedication of Brazilians to care for people and domestic
work and the time spent in these activities in the population
over 5 years of age. The data indicate that 28.1% of
Brazilian women reported having dedicated themselves to
the care of people who lived in the same house as them.
The care involved assistance in the health, education,
transportation or leisure of children, the elderly, the sick
or people with special needs. In addition to the residents,
3.6% of women aged 5 years and over stated that they had
dedicated themselves to the care of relatives who lived
elsewhere. These rates were significantly higher than men

who dedicated time to people care.

Graph LI2
Dedication to care and housework, women with and
without children, in hours / week
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There was also a high dedication to housework, which
involved activities such as: cooking, serving and washing
dishes; cleaning or maintenance of clothing and shoes;
make small repairs or maintenance of the home, car,
appliances or other equipment; cleaning or tidying up

the home, garage, yard or garden; taking care of the
organization of the home (pay bills, hire services, guide
employees, etc.); shopping or searching prices for goods to
the home; and taking care of domestic animals. According
to the PNADC, 83.3% of Brazilian women over 5 years

of age report having engaged in domestic work in their
own homes and 2.5% in the homes of relatives. In the
male population, these frequencies were much lower:
respectively 65.5% and 0.7%.
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Table 1.2
I'requency of persons having domestic and people
care activities, by gender and location, 2016

Athome | coPle 19.0% 28.1% 23.7%
care
Domestic
At home . 65.5% 83.3% 747%
Services
In the People
house of P 1.4% 3.6% 2.5%
. care
relatives
In the Peol
house of copie 07% 2.5% 1.6%
. care
relatives

Source: IBGE, 2017 Elaboration: Ex Ante Economic Consulting

It is worth mentioning that the average time spent in
personal care and housework performed at home or in
relatives’ homes was higher among women than among
men. On average, women spent 20.0 hours per week on
these activities, while men spent only 10.7 hours per week.
The greater frequency of women with dedication to these
activities and the longer dedication time resulted in a very
uneven distribution: 71.5% of the total time devoted to
personal care and domestic work performed at home or in
the homes of relatives was incumbent on Brazilian women

and only 28.5% on men.

Another finding revealed by the IBGE survey was

the greater overload on mothers and grandmothers.
Considering only mothers with underage children, the

time spent on these activities reached 24.7 hours a week

on average. Younger mothers, who had children on average
also younger, spent more time caring for people and
domestic activities — in the case of mothers aged 15 to 19
years, the time devoted to care and housework reached 28.8
hours a week on average. Women over 14 years of age, but
without underage children, on the other hand, devoted less

time: 14.9 hours a week on average.

Job Market

In addition to heads of household, mothers or grandmothers

who spend hours caring for family members, women have been



highly engaged in the labor market. According to PNADC
data for 2016, there were 86.9 million Brazilian women over
14 years of age. Of these women, 45.2 million were part of
the labor force (52.0% of the total). Of this group, 86.9%, or
39.3 million women, were employed and 13.1%, or 5.9 million

women, were unemployed. Of the 41.7 million women out

of the workforce, it is worth noting that there were 4 million

people who could potentially belong to the workforce. This
means that the female labor force had a potential to increase by

almost 9% without the need for population growth.

Table 1.3
People in the workforce, by gender and situation,
2016

In the workforce Occupied 51937457
In the workforce Unoccupied 5,924,295
In the workforce Subtotal 57,861,751
Out of the workforce Occupied 2,427,068
Out of the workforce Unoccupied 19,511,508
Out of the workforce Subtotal 21,398,576
Total 79,800,328

39,254,014 91,191,470
5,930,808 11,855,103
45,184,821 103,046,573
4,001,462 6,428,531
37,725 409 57,236 917
41,726,872 63,605,448
86,911,693 166,712,021

Source: IBGE, 2017 Elaboration: Ex Ante Economic Consulting

The situation of men in the labor market was very
different. Of the men over 14 years of age in 2016, 72.5%
belonged to the labor force, which equated to 57.9 million
people. Of this group, 51.9 million men were employed,
indicating an unemployment rate of only 10.2%; a lower
value, therefore, than that of the unemployment rate in the
female population (13.1%). The number of men out of the
workforce, but with the potential to work, was 2.4 million,

a figure lower than that of women.

These facts explain why women accounted for only
43.8% of the total workforce in the country and 43.0% of
employed persons (men and women). It also justifies the
fact that there was a tendency for women to increase their
participation in the Brazilian labor force: 62.2% of the
workforce that could be part of the labor force in a short

period of time was female.

From the regional point of view, it should be noted that
in the Midwest, South and Southeast of the country, the
percentage of women belonging to the labor force varied
between 55.0% and 56.0% of the female populations in
each region. In the Northeast and North regions, these
shares were smaller: 44.7% and 49.4% of the women. AA

similar situation occurred when the occupation rate was

12 Women & Sanitation _ 1. The Brazilian Woman

observed: it was higher in the South (91.1%), Midwest
(88.4%) and Southeast (86.5%) regions.

Map 1.2
Regional distribution of employed women, in
millions of people, 2016
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Of the women employed in the Brazilian economy in
2016, 43.1% (16.9 million) were employed in private sector
companies, 19.0% (7.5 million) were self-employed and
16.4% (6.4 million) were government employees (including
administration, health and education). There were only 1.3
million women entrepreneurs (3.3% of all women in the
workforce), which represented only 30% of all employers

in the country (men or women).

Graph 113
Distribution of employed women by employment
situation, 2016
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It is worth mentioning the high participation of domestic
workers and auxiliary family workers in the female labor
force. In 2016, 5.7 million women were houseworkers
(14.5% of the total employed women) and 1.4 million
women worked as auxiliary family workers (3.6% of all
employed women). Such careers in male labor force were

significantly lower, 0.9% and 1.5%, respectively.

Considering the distribution of women employed by

the economic sector, there is a strong concentration in

the activities of private sector (25.2%), educational and
healthcare (20.4%), commercial (18.9%) and industrial
(10.1%). Considering participation of men and women in
these sectors, women’s participation was relatively high:
private services (41.8%), education and healthcare (76.1%),
commercial services (42.2%) and industrial (34.5%). In
domestic services, women’s participation in the total
workforce exceeded 90% in 2016.
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Graph 114
Distribution of employed women by sector of
economic activity, 2016
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According to PNADC data for 2016, most women worked
with between 40 and 44 hours a week. There was also

a high proportion (28.3% of all women) who worked in
shorter days, from 15 to 39 hours in the week. On average,
women ended up having a shorter average working day
compared to men, which was in part due to greater

dedication to domestic activities and caring for people.

In 2016, the average remuneration of women’s work was
R$ 1,826.35. Women who worked more than 49 hours in
the week achieved a higher remuneration of R$ 3,048.41.
In sectoral terms, the highest average remuneration was
obtained in construction companies (R$ 3,521.64), where
there is a small number of women employed, but with a
higher predominance of positions with a high technical
level (engineering and architecture). In the public service,
a segment in which the participation of women in the
workforce is high, the remuneration of women was

R$ 3,452 .91 and in education and health activities, R$
2,576.03.

It should be noted that, for practically all work segments
and working hours, women received lower pays than
male workers. On average, the difference was 22.9% less

for women, suggesting the occurrence of strong gender



inequality in the labor market. This point will be discussed

in more detail in Chapter 4 of the report.

Graph L15
Distribution of employed persons by weekly
workload, men and women, 2016
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Poverty

Gender inequality is added to other characteristics of the
country in the formation of a society with high levels of
poverty. In order to estimate the number and profile of poor
women, the criterion of relative social class was adopted,
which is used in much of the literature on the subject and
which guides social policies in a considerable number of
countries. This criterion establishes classes based on the
per capita income of the households. Five economic classes
are considered, each housing 20% of the Brazilian families.
In the first class are the poorest families and people who,
in the case of Brazil, had a per capita household income of
less than R$ 325.00 per month in 2016. This was equivalent
to an income of R$ 10.68 per person per day (this monthly
amount was higher than the extreme poverty line suggested
by the World Bank, which was R$ 133.70 per person, but
slightly lower than the broader poverty line definition, also
suggested by the World Bank, and which was R$ 387 per
person in 2016.)
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Map 1.3
Number of women below the poverty line in millions
of people, 2016
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Based on this criterion, it is estimated that there were 21.325
million women and 20.028 million men below poverty,
totaling 40.353 million poor by 2016. This means that the
participation of women in the Brazilian poor was greater than
that of men: 51, 6% versus 48.4%, respectively. Nearly 60%
of the female population in poverty was under 29 years of
age, indicating a higher incidence among Brazilian girls. In
fact, about 34% of all women under 14 years of age and 30%

of women aged 15 to 19 years were from poor families.

Graph L16
Self-reported race distribution of women below the
poverty line, 2016
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The incidence of women in poverty is particularly high

in the populations of self-reported black, multiracial and
indigenous women. In these groups, there were almost

3/4 of the Brazilians in poverty: 15.766 million out of a
total of 21.325 million women (73.9%). Among black,
multiracial and indigenous women in poverty, the largest
share (44.3%) was young people under 30 years of age. The
incidence of poverty among younger age groups confirms
this trend: 36.4% of young black girls, 42.0% of young
multiracial girls and 48.5% of young indigenous girls lived

in households below the poverty line in 2016.
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The IBGE’s National Household Sample Survey (PNADC),

in addition to the characteristics of Brazilians, regularly

investigates their housing conditions. In the part of the
questionnaire related to housing issues, there are questions
about the form of access to water, the existence of plumbing
inside the home, the existence of a bathroom for exclusive
use of domicile and the form of drainage of the sewage.

In the edition of the 2016 survey, two matters of special
sanitation interest were included. For households supplied by
the general water distribution network, or by well and spring
with pipeline, the IBGE asked if the supply was daily, or if
it occurred with interruptions. The IBGE also asked if the

home had a water tank or reservoir.

This chapter of the study is dedicated to analyzing how
Brazilian women’s access to sanitation was. In this analysis,
conditions are considered in the various regions of the
country, in urban and rural areas, in the metropolitan regions
and in the capitals of the Federation units. The conditions

of access to sanitation by age group, declared race, level of
education and income class of Brazilian women are also
investigated. In addition to PNADC data, some statistics on
sewage treatment from the National Sanitation Information

System (SNIS) of the Ministry of Cities are presented.
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Access (0 Treated Water

In 2016, according to data from the PNADC, 90.8 million
women report living in homes that received water through
a general distribution network, corresponding to 85.7% of
the female population. The frequency of women receiving
treated water was higher in urban areas (93.7% of the
population); in rural areas, only 34.7% of the women lived in
homes connected to the general water distribution network.
The capitals of the Federation units and the Federal District
formed the group of cities with the best coverage: 95.2% of
the women received treated water in their homes. Statistics
by region, area and capital are presented in Table A.l of the

Statistical Annex.

That year, 15.2 million women (or 14.3% of the population)
reported not receiving treated water in their homes. This
constituted a deficit of sanitation services, which was
particularly high in the North (39.3% of the population) and
Northeast (20.0% of the population). In the North, there are
states with relatively low deficit in the access to treated water,
such as Roraima (11.5% of the population), Tocantins (12.9%
of the population) and Amazonas (25.4% of the population),
and there are those with high deficits - Rondonia (55.9% of

the population), Para (47.6% of the population), Acre (46.4%



of the population) and Amapd (41.4% of the population).

In the Northeast, the states that were most advanced in the
process of universalization of treated water were Sergipe,
with a deficit of 14.0% of the population, Bahia, with 14.5%
of the population, and Rio Grande do Norte, with 14.7%

of the population. Deficits were highest in Maranhao and
Alagoas, where respectively 32.1% and 25.2% of the female
population lived in households without access to the treated

water distribution system.

Map 2.1

Number of women without water supply through
general network, per thousand people and (%o of
female population), 2016
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Lack of treated water was concentrated in younger women. In
the age groups from O to 4 years of age and from 4 to 9 years
of age, the access deficit to treated water exceeded 17% of the
respective female populations in these ranges. The higher the
age, the lower the frequency of women in the access deficit to
treated water, with only 10.9% of the female population lacking

treated water in the age group of women aged 80 or over.
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Graph 2.1
Women's access (o the general water distribution
network, by age group, 2016
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Deficits in access to treated water was relatively higher in
populations of self-reported multiracial and indigenous
women. In these two groups, the percentage of women who
did not receive treated water in their homes exceeded 18% of
the female population. Among self-reported women of Asian
descent, only 5.9% lived in housing without access to treated
water in 2016. In the case of self-reported white women,

the frequency of women in the deficit was also less than the

average (10.6% of the population).

Graph 2.2
Access by women (o the general water distribution
network, by declared race, 2016
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According to IBGE estimates, the lack of access to treated
water was higher in the female population with lower
schooling. In the group of uneducated women, the share
without access to the water distribution system reached 21.6%
of the population. In the group of women who completed
higher education, the incidence of women in the treated water

deficit was only 5.1% of the population.

Graph 2.3
Women's access to the general water distribution
network, by level of education, 2016
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The incidence of women without access to the treated water
distribution system was particularly high among the poorest
income classes. Among the households that belonged to the
poorest 10% of the country, the incidence of women without
access to treated water reached 31.9% of the population,
while among the 10% richest households in the country, the
incidence was of only 4.2%. With regard to this group, it is
worth mentioning that, for the most part, they were women
living in houses on remote farms. For that reason, in 2016,
38.8% of the women without access to the treated water
distribution system belonged to the first quintile and 24.0%
to the second quintile of the per capita household income

distribution in Brazil.
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Graph 24
Distribution by income class of the access deficit to the
general water network of the female population, 2016
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Regularity in Supply

Besides the lack of access to the water distribution system,
the lack of regularity in the water supply also affected the
quality of life of the population. Irregular water supply can
be as harmful as the lack of access itself, as deprivation,
even if temporary, has health consequences. For this reason,
the guidelines of the Federal Government’s National Plan
for Basic Sanitation (Plansab) only consider as adequate the
system that guarantees the uninterrupted supply of treated
water through a general distribution network, in the case

of urban housing, or well, spring or cistern, with internal
conduit, in the rural households. Only the daily supply of
water is considered uninterrupted. The consideration that
adequate is the daily delivery is based, on the one hand,

on the recommendation that the Brazilian houses have,

on average, 466 liters of water supply (1 In engineering
terms, a minimum of 157 liters of water per inhabitant is
recommended. ( 200 liters for apartments and 150 liters

for houses). Considering the national average of 2.97
inhabitants per household in 2016, there is a need of 466
liters per household) and, on the other hand, on the fact

that the average consumption in the country, through the
supply networks, was 477 liters per day per household in
2016, according to information from the National Sanitation
Information System (SNIS) of the Ministry of Cities. It
should also be considered that a significant part of the
Brazilian housing (10.3 million, or 14.9% of the total housing
in the country) did not even have a water tank or reservoir
according to PNADC data for 2016.



PNADOC statistics for 2016 indicate that of the 90.8 million
Brazilian women living in housing connected to the general
water distribution network, only 78.8 million women reported
receiving water on a daily basis. This means that only 74.4%
of Brazilian women had regular access to treated water, a
proportion 11.4% lower than that of women living in houses

connected to the general water distribution network.

As indicated by statistics by region, area and capital, which
are presented in Table A.2 of the Statistical Annex, the
greatest differences occurred in the metropolitan regions,
where the percentage of women with access to the general
water distribution network was 88.6% and that of women
who received regularly treated water in their homes of 70.2%
- a difference of 18.4 percentage points. In regional terms,
considering all the areas, the situation of the Northeast stands
out. In this region, the percentage of women with access to
the general water distribution network was 80.0% and that of
women who received regularly treated water in their homes
of only 53.2%, indicating a difference of 26.8 percentage
points. The states with the greatest differences between

the two coverage rates were Pernambuco (42.8 percentage
points), Paraiba (37.9 percentage points) and Rio Grande do
Norte (34.3 percentage points).(2 In Paraiba and Rio Grande
do Norte, most of the differences came from outside the
metropolitan areas. In Pernambuco, on the other hand, the
problem was concentrated in the metropolitan region: there,
the percentage of women with access to the general water
distribution network was 89.4%, and women receiving treated
water regularly in their homes of only 39.4%, indicating

a difference of 50 percentage points.) The situation in the
State of Amazonas also draws attention, since the difference
between the percentage of women with access to the network
and that of the female population receiving regular water was

31.6 percentage points.

Statistics show that by 2016, 12 million women lived in
homes connected to the general water distribution network,
but water was not regularly delivered to their homes. This
corresponded to 13.2% of the Brazilian female population.
According to data from the PNADC, in 40% of these cases,
water was distributed between 4 and 6 days in the week,
45.7%, between 1 and 3 days in the week and in 14.2% of
cases, regularity was less than 1 day per week.
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Graph 2.5
Distribution by age group of women who do not
receive water regularly, 2016
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The age distribution of these 12 million shows a strong
concentration among adult women aged between 20 and 59
years. This age group concentrated 56.6% of women with
access to the general network, but without regular supply of
water. Women of up to 19 years old accounted for 28.5% of

these cases and women over 60 years old accounted for 14.9%.

Graph 2.6
Share of the female population that does not receive
regular water, by race declared, 2016
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As in the case of lack of access to the general distribution
network, the incidence of irregular deliveries is higher among
self-declared multiracial women (17.5% of the total) and
black women (15.7%). These two groups accounted for 67.8%
of the 12 million women with irregular access to treated
water. The incidence in the group of self-declared white
women was only 8.9% of the total of this population and of

the self-reported women of Asian descent, of 7.7%.

Graph 2.7
Share of the female population that does not receive
regular water, by level of education, 2016
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Something similar occurred in the distribution of these
women by level of education. As in the case of the simple
lack of access to the general distribution network, the
incidence of network access with irregular deliveries was
also higher among women with lower levels of education.
The percentage of people with access to a network that
provided irregular deliveries reached 18.3% of uneducated
women. This percentage fell to 7.5% in the case of women

with a higher education degree.

The PNADC statistics also reveal the concentration of these
cases in the lower economic classes. About 30% of the 12
million women who reported living in households with access
to the general water distribution network, but receiving water
with interruptions, belonged to households in the first quintile
of household income distribution per capita. Other 25%
belonged to the second quintile, indicating that almost 55%

of these women were among the poorest 40% of the Brazilian

population. Among women who belonged to the first quintile

20 Women & Sanitation _ 2. Women and Sanitation in Brazil

of the per capita household income distribution, the incidence
of persons with irregular supply was 16.8%, while among
the richest women, who were in the fifth quintile of income

distribution, the incidence was of only 5.6%.

Graph 2.8
Distribution by income class of the female population
that does not receive water regularly, 2016
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Consideration of irregular supply as a deficit corrects
estimates of the number of women with access to treated
water services to more realistic levels. As shown in Map 2.2,
the number of women in the deficit zone of regular access to
treated water reached 27.2 million by 2016. This indicates that
one in four women either had no access to treated water or
did not receive regular access to it. This proportion reached
almost one in two women in the North and Northeast regions
of Brazil. In the female population, the Brazilian states

with the greatest relative water deficits were: Acre (78.0%),
Pernambuco (64.3%), Rondonia (60.5%), Paraiba , (60.1%),
Para (55.3%), Maranhao (51.8%), Rio Grande do Norte
(49.0%), Amapa (43.5%) and Alagoas (41.2%). In absolute
terms, it is worth noting that the water deficit due to access or
regularity in the female population of the Brazilian Southeast
was still very high: in Rio de Janeiro there were more than
2.1 million women in this situation, in Sao Paulo, more than 2

million, and in Minas Gerais, more than 1.5 million.



Map 2.2
Number of women with no regular water supply, per
thousand people and (% of female population), 2016
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Sewage System

The lack of a bathroom in the home is the most primary of
the problems associated with sewage. This problem afflicted
1.585 million Brazilian women in 2016, according to
PNADC data.

As Map 2.3 points out, there was a huge concentration of this
phenomenon in the Northeast, which accounted for 71.7% of
Brazilians in this condition. In the region, the incidence rate
of women living in households without a bathroom reached
3.9% of the female population in that year. The situation was
also serious in the North, where the incidence rate was 3.4%.
The number of people in the North of Brazil under these
conditions reached almost 300,000 women, representing
18.8% of the national total of women in housing without
bathroom. (3 The Northeast and North rates of women with
no bathroom for exclusive use in the household are close

to the averages found in less developed Latin American
countries such as Panama and Honduras. The Instituto Trata
Brasil study (2017) presented international indicators of

access to sanitation.)
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Map 2.3

Number of women without a bathroom in the
household, in a thousand people and (% of the female
population), 2016
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Women without a bathroom in the household lived mostly

in homes that belonged to the first quintile of the per capita
household income distribution of 2016. In this income class,
were 1,121 million women, which represented 70.2% of
Brazilian women in these conditions. The incidence rate of
women without a bathroom for exclusive use of the household
in this income class reached 5.2% of the women in the first

quintile of the household income distribution per capita.

Graph 29
Distribution by income class of the female population
that does not have a bathroom in the house, 2016
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For the people who lived in homes with bathrooms, the
question that arises is the adequacy of the collection of
residential sewage. Again, based on the guidelines of the
National Plan for Basic Sanitation (Plansab), it is considered
adequate housing that is connected to the general network of
sewage collection (urban areas) or septic tank (rural areas). The
households where sewage waste goes to a rudimentary pit not
connected to the general network, to ditches or are dumped

directly into rivers and lakes or into the sea are inadequate.

In 2016, only 79.1 million women (or 74.6% of the 105.9
million Brazilian women) lived in housing where the
sanitation disposal system was considered adequate. This
indicates that one in four Brazilians did not have an adequate
system, a frequency similar to water inadequacy (due to lack
of access to the system or interruption). Table A.4 of the

Statistical Annex details these statistics by region.

Due to the fact that, in rural areas, adequacy is achieved with
smaller investments and depends only on the decision of the
residents themselves, the adequacy indexes seem to be higher
in the Brazilian countryside than the indexes registered in
the cities. In the rural areas of the country, 81.0% of the
women lived in housing with adequate sanitary disposal. In
urban areas, only 73.6% of the women lived in homes with
adequate disposal. As a result, the absolute and relative deficit
of sanitary disposal affected more the inhabitants of the
urban areas of the country: in 2016, there were 24.2 million
women in inadequately-disposing houses in Brazilian cities
and 2.7% rural areas. The metropolitan areas concentrated
32.5% of the female and urban population without access to
the general sewage collection network and the other cities of
the country, 67.5%. This indicates that the problem afflicted
relatively the small and medium Brazilian cities that did not
belong to metropolitan regions. In these areas, one in three
women lived in an urban residency without sewage collection

through the general network.

In 2016, 26.9 million women (or 25.4% of the female
population) reported living in homes without adequate
sewage disposal. This constituted another deficit of sanitation
services, also high in the North (67.3% of the population)

and Northeast (39.0% of the population). In the North region,
there are states with deficits in access to adequate sanitary
disposal relatively low, as were the cases of Tocantins (56.4%
of the population) and Acre (56.8% of the population), and
there are those with relatively high deficits- Para (71.3% of
the population) and Amapa (85.5% of the population). In the

Northeast, the states that were most advanced in the process
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of universalizing the collection of sewage were Bahia, with
a deficit of 24.9% of the population, and Sergipe, with a
deficit of 25.2% of the female population. The deficits were
higher in Piaui and Maranhao, where respectively 72.1% and
64.7% of the female population lived in households without

adequate sanitary sewage.

Map 24
Number of women without sewage collection, in
thousand people and (% of female population), 2016
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The 2016 PNADC found that lack of access to an adequate
form of sanitary disposal was more frequent among children.
Among women up to 4 years of age, 69.6% lived in housing
with adequate disposal conditions and 30.4% in houses with
inadequate disposal of sewage. Among women older than

80 years, the adequacy was achieved by 81.8% of the female
population and the inadequacy affected 18.2% of the people.



Graph 2.10
Women's access (o the sewage collection system, by
age group, 2016
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The adequacy levels of the sanitary sewage were higher

in the white female population or in the Asian descending
population. Adequate sanitary sewage deficits were,
consequently, relatively minor. Among self-reported white
women, 17.9% did not live in homes with adequate sewage
and among self-reported of Asian descent, only 11.0%. On
the other hand, the deficits were higher among self-reported
multiracial, indigenous and black women: in these groups,
the incidence of inadequate sanitation was 24.3%, 33.0% and

40.9% of the respective female populations.

Graph 2.11
Women's access to the seweage network by self-
declared race, 2016
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In line with what happened with access to treated water, the
lack of proper disposal conditions has further afflicted women
with lower income and lower levels of education. Among
uneducated women, the sanitation deficit reached 32.6% of the
population, while the rate was only 14.5% among women with
higher education in 2016. In the group of women who belonged
to the first quintile of the distribution of per capita household
income, the incidence rate of women in housing without
adequate sanitary disposal reached almost 40%. Among the
richest women, who belong to the fifth quintile, the incidence
was only 12.7%. For this reason, the poorest women accounted
for 31.7% of the female population in the deficit of adequate

sanitary sewage and the richest, for only 9.9% of the total.

Graph 2.12
Women's access (o the sewage collection system, by
educational level, 2016
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Finally, it is worth mentioning that, in addition to the lack
of adequate sanitary sewage, a large part of the sewage
collected in the general networks was not properly disposed,
because it did not receive treatment before disposal in the
environment. For this untreated portion, collection only
served to move sewage away from residences. According to
preliminary data from SNIS 2016, only 74.1% of the sewage
collected in the country received treatment before disposal.
The remaining 25.9% of the collected sewage was discarded

in natura in rivers, lakes or in the sea.

Considering the volume of water billed by the operators (of

water or water and sewage) in each region, the volume of treated



sewage corresponded to an even smaller fraction. In 2016,

only 39.8% of the volume of water delivered was collected and
treated prior to disposal. This implies a sewage treatment deficit
of more than 60% in the country. As Map 2.5 illustrates, the
deficit was relatively large in the North and Northeast regions

of Brazil. But the problem also plagued the Southern and
Southeastern states. In Santa Catarina, only 18.6% of the volume
of water delivered and billed was collected and treated, that is,
the treatment deficit reached 81.4%. In Minas Gerais, which had
the third largest water consumption in the country, the treatment
deficit reached 63.4% of the volume of water billed.

Deprivation Profile

The previous analyzes show how Brazilian women’s access
to sanitation was in 2016. In the various dimensions of the
analyzed sanitation deficit, there were women of all races,
ages, schooling levels and classes of household income. They
were in all regions: from the North to the South, in the urban

and rural areas, in the capitals and in the interior.

Map 2.5
Sewage treatment deficit: (%) of the volume of billed
water that is not collected and treated, 2016
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However, some characteristics are predominant and influence
the chances of a woman being deprived of basic sanitation
services. These characteristics emerged not only from the

description of the statistics collected in the study but also
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from more detailed econometric analysis that sought to
identify the determinants of the sanitation deficit. These
analysis, set out in detail in the Methodological Appendix

of this study, allow to separate the partial effects of each
analyzed dimension, considering that some characteristics in
general occur simultaneously - for example, indigenous and
black self-declared women have, on average, lower education,

and more often belong to poorer families.

The analyzes confirmed some correlations that make it
possible to trace more likely profiles of deprivation. In
summary, the woman without adequate access to treated
water belonged to a family among the poorest 30% of Brazil,
she had low education - mostly had incomplete primary
education -, she was adolescent or young (less than 40

years old), lived in metropolitan areas of the country or in
rural areas. The woman without access to adequate sewage
services had a similar profile, with the distinction that she

lived in urban areas of the countryside of the country.

Graph 2.13
Distribution of the access deficit to the sewage
collection system by income class, 2016
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These aspects give a very marked social connotation to the
issue of access to basic sanitation in Brazil, not only in the
income aspect, but also in the precariousness of services,
precisely in the most vulnerable social groups. The conclusions
also raise several issues ranging from effective access to
treated water to heterogeneous management capacity among
the medium and small municipalities of the country. Finally,
the analysis suggest that the impacts of lack of sanitation on
women’s lives may occur more frequently in specific groups

of the female population. Therefore, these consequences of
deprivation of sanitation need to be analyzed in greater detail, a

task that will be developed in the next chapters of the study.



Lack of sanitation has immediate implications on the health

and quality of life of women living in environmentally
degraded areas. The lack of treated water has a direct impact
on health, especially that of younger women and older women,
as it increases the incidence of gastrointestinal infections. The
lack of sewage collection and treatment services, even when
access to treated water is provided, is the cause of another part
of gastrointestinal infections and mosquito-borne diseases. The
most serious problems occur next to rivers and contaminated
streams or in streets where open sewage runs - which runs

in ditches and gutters. But pollution of water reservoirs and
springs, which have its water quality deteriorating over the

years, also affects the health of Brazilian women.

This chapter examines the incidence of infectious
gastrointestinal infections in Brazilian women, the evolution of
these indicators and the severity of gastrointestinal infections -
which lead to bed rest, hospitalizations and deaths. Finally, the
partial effect of lack of sanitation on the incidence of infectious

gastrointestinal infections in women is analyzed.

Absence Due (o Diarrhea

The National Health Survey (PNS) of the Brazilian Institute
of Geography and Statistics (IBGE) has produced very
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detailed information on the health of women in 2013, which
makes it possible to compare the health problems that afflicted
the Brazilian female population with the socioeconomic
characteristics of women. Among the points analyzed, the
survey asked a representative sample of men and women if
there were any leaves from routine activities in the two weeks
prior to the date of the interview, the reason for the absences
and for how many days the interviewees were away. Based

on this information, it is possible to evaluate the incidence of
departures from routine activities due to diarrhea or vomiting

in the Brazilian female and male populations.

In 2013, according to PNS data, 576,213 people indicated
that they had taken a leave from their routine activities due to
diarrhea or vomiting (presumed gastrointestinal infections).
Of this total, 304,076 were women (or 52.8% of the total)
and 272,137 were men (or 47.2% of the total). Based on these
data, it is estimated that there were 7,906 million cases of
diarrhea or vomiting absences among women throughout

the year 2013.(1 It is important to note that the same woman
may have withdrawn from her activities for more than one

occasion over a year.)

In 2013, 86.1% of the female population away from their
activities due to diarrhea or vomiting lived in urban areas of

the country and only 13.9% in rural areas. In the capitals of



the Federation units, 2.133 million cases occurred (27.0% of
the total) and in the cities of the interior, 5.73 million (73.0%
of the total). The regions of the country with the highest
numbers of absences among women were the Southeast, with
3.044 million cases (38.5% of the total) and the Northeast,
with 2.549 million cases (32.2% of the total). Among the
units of the Federation, the largest number of cases occurred
in the most populous states: alone, the state of Sao Paulo
accounted for 21.1% of the cases of women leaving because
of diarrhea or vomiting and Minas Gerais accounted for 10.0
% of total cases in the country. Statistics by region, area and

capital are presented in Table A.5 of the Statistical Annex.

The rate of incidence measures the ratio between the number
of cases occurred and the total population, that is, it measures
the absences in relative terms. The incidence rate is expressed
in cases per thousand inhabitants. In this indicator, there were
76.0 withdrawals per thousand women in the country in 2013.
In the average of capitals, the incidence rate was higher: 83.1
cases per thousand women. In regional terms, the highest
incidence occurred in the Northeast of the country, with 88.7
cases per thousand women. In the region, the states with the
highest incidences of diarrhea and vomiting were Ceara, Rio
Grande do Norte, Paraiba, Pernambuco, and Alagoas, all with

rates above 100 leaves per thousand women.

The North and Midwest regions registered incidence rates
higher than 75 cases per thousand women. In the North, the
results of Amapa and Tocantins, with a tax incidence of 122.6
and 116.5 cases per thousand women, respectively, were the
highest. In the Midwest region, the case of Mato Grosso do
Sul stood out, with 115.7 cases per thousand women. It is
worth mentioning the relatively poor index of the state of
Santa Catarina, which had 112.6 cases per thousand women,

a rate 52% higher than Brazil’s average.

26 Women & Sanitation _ 3. Access to Sanitation and Health of Women

Map 3.1
Incidence of daily leave or vomiting in the female
population, in cases per thousand women, 2013

629 & L _a1185

© o 76.E

a1z

336

QLEA i ..-'133'3
856, . %1202

638, - ens2

50.2 .:. ERIET]
"3
g S e s
730* 455

Brazil: 76
® 756 @ 83.7 @ 637 ® 737 ® 7538

Source: IBGE, 2015. Elaboration: Ex Ante Consultoria Econdémica.

Absences due to diarrhea or vomiting was concentrated in the
younger women. In the age group of up to 14 years old, the
incidence of absences from routine activities reached 132.5
cases per thousand women. In the age range between 15 and
29 years, the incidence dropped to 79.1 cases per thousand
women. From the age of 30, the incidence rate was between
50 and 55 cases per thousand women. It is worth noting

that for almost all age groups, the incidence of diarrhea or
vomiting is greater in the female population than in the male
population. The greatest difference, both in absolute and
relative value, occurred in the age group of people between
15 to 29 years old. As will be discussed in more detail

in the following chapters, in this range there was a large

concentration of students and mothers.



Graph 3.1

Incidence of leaves due (o diarrhea or vomiting in
the population, by gender and age group, in cases per
thousand inhabitants, 2013
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Source: IBGE, 2015. Elaboration: Ex Ante Consultoria Econdomica.

The incidence of diarrhea or vomiting was extremely high in
the female indigenous population. In this group, there were
175.9 cases per thousand women in 2013. The population of
multiracial self-reported women also had a high rate: 80.2
cases per thousand women. The rate was relatively lower
among black self-reported women, a group in which the

incidence was only 48.9 cases per thousand women.

Graph 3.2

Incidence of absences due o diarrhea or vomiting in
the female population, by declared race, in cases per
thousand inhabitants, 2013
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In the distribution by level of education, the incidence rate
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was higher among women without education, a category that
registered 92.4 cases per thousand women. The second group
with the highest rate was women with incomplete high school
education, with 82.7 cases per thousand people. It is worth
noting that the incidence of diarrhea or vomiting was also
high among women who completed college. In this group

there were 75.3 cases per thousand women in 2013.

Graph 3.3

Incidence of absences due to diarrhea or vomiting in
the female population, by level of education, in cases
per thousand inhabitants,
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Source: IBGE, 2015. Elaboration: Ex Ante Consultoria Economica.

Of the total of 7.906 million cases of absences due to
diarrhea or vomiting among Brazilian women, those living
in households in the first quintile of household income
distribution per capita accounted for 2.195 million cases,
or 27.8% of the total of cases. In the second quintile, there
were 1.863 million cases, or 23.6% of the total. In relative
terms, it is worth mentioning that the incidence rate was
higher in the third quintile, where there were 83.1 cases
per thousand women. This is explained by the fact that in
this class of household income there is a high proportion
of elderly women (retired or pensioners) or who work in

the labor market.



Graph 34
Distribution by income class of absences due (o
diarrhea or vomiting in the female population, 2013
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Severity of Infections

According to the National Health Survey (PNS) of IBGE, in
the 7.906 million cases of women on leave due to diarrhea

or vomiting during the course of 2013, women were away
from their activities for 3.48 days on average. This implied
the occurrence of 27,506 million days of absences from
routine activities over a year. If they had not contracted
gastrointestinal infections, these women could work, study, or

simply rest during the time they became ill.

Compared to the male population, it is worth mentioning
that the average number of days of absence of women due
to diarrhea or vomiting was higher. In the group of men,
departures for this reason lasted 3.15 days on average. Thus,
the female population accounted for 55.3% of the total days

of leave and the male population, for only 44.7%.

Of the women who stepped away from their routine activities
due to diarrhea or vomiting, 3.608 million were bedridden for
at least one day during their leave. This means that in 45.6%
of the cases of withdrawal the infections were severe enough
to require bed rest. In this statistic of infection severity, the
male indices were also smaller: only 40.7% of the men who
had withdrawn from their routine activities due to diarrhea or

vomiting became bedridden.
The incidence rate of women bedridden due to diarrhea

or vomiting was 34.7 per thousand people. In rural areas,

the incidence rate was higher (44.8 per thousand women)
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and in urban areas, the lowest (33.1%). Table A.6 of the
Statistical Annex shows the statistics per unit of the

Federation, areas and regions.

Graph 3.5

Incidence of absences due to diarrhea or vomiting

in the female population, per quintile of per capita
houschold income distribution in cases per thousand
inhabitants, 2013
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The incidence of women in bed due to diarrhea or vomiting
was relatively higher in the Northeast and North regions of
the country: respectively 47.8 and 40.0 cases per thousand
women. The lowest incidence was in the Southeast and

South regions of Brazil, which recorded rates of respectively
23.2 and 38.5 cases per thousand women. In the case of the
Southern region, statistics from the state of Santa Catarina
again draw attention: the incidence of women in bed was 77.8
per thousand people, a rate 109.4% higher than the average of

the region itself.



Map 3.2

Incidence of women bedridden by diarrhea or
vomiting in the female population, in cases per
thousand people, 2013
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The highest frequency of cases of diarrhea or vomiting
occurred among women up to 14 years of age (33.2% of total
cases). Young women, aged 15-29 years, accounted for 23.8%,
those aged between 30 and 59 years, for 31.0% of the cases,
and women over 60 years old, for 12.1% . Although they

have a smaller participation, it is worth mentioning that the
proportion of women who are absent from their activities due
to diarrhea or vomiting and have been bedridden is very high:

the proportion was almost 9 out of 10 women in the year 2013.
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Graph 3.6
Distribution of women who are bedridden due (o
diarrhea or vomiting, by age group
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Graph 3.7

Portion of the female population on leave from
diarrhea or vomiting that was bedridden, by age
group, 2013
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Source: DATASUS and IBGE, 2015. Elaboration: Ex Ante Consultoria Econéomica.

According to data from the Unified Health System database
(DATASUS), there were 353,503 hospitalizations due to



infectious gastrointestinal diseases in SUS network hospitals
in 2013. Of the total number of hospitalized patients, 187,308
(53.0% of the total) were women and 166,195 were men (47.0%
of the total). Table A.7 of the Statistical Annex shows the
number of women hospitalized for infectious gastrointestinal
diseases in the hospitals of the SUS network in 2013, per unit
of the Federation, area and capital, which allows comparisons
with the statistics of absences and of women who were
bedridden. Table A.8 of the Statistical Annex brings the same
hospitalization information, but for 2016.

Statistics show an incidence of 1,801 admissions per
thousand women in 2013, a figure higher than that of the
male population (1,721 per thousand men). For all age
groups, with the exception of the younger age groups (up to
14 years of age), hospitalization rates were higher among
women. The data show that the women were on average

3 days hospitalized, indicating a total of 563.2 days of
hospitalization in SUS network hospitals in 2013.

Graph 3.8

Incidence of hospitalizations due to diarrhea or
vomiting in the population, by gender and age group,
in cases per thousand inhabitants, 2013
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Also according to DATASUS statistics, 4,809 deaths were
recorded due to gastrointestinal infections in the country in
2013. Of this total, 2,614 deaths were among women (54.4%
of the total). The majority of these deaths occurred in the
older population, despite the fact that these diseases were
more frequent in the young: 73.7% of the deaths were in
women over 60 years of age, while 15.2% of the deaths were

in girls who were up to 14 years of age.
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The mortality rate due to infectious gastrointestinal diseases
was higher among women than among men. In 2013, 2.5
women died for this reason in every 100 thousand people.
In the male population, the mortality rate was 2.3 people
per 100,000 men. Considering the age groups, the highest
proportion of deaths occurred in the female population over
60 years of age: 12.9 persons per 100,000 women. Mortality
among young women was also high in comparison to the

average: 1.9 deaths per 100,000 girls up to 14 years of age.

Graph 39

Incidence of deaths due to diarrhea or vomiting in
the population, by gender and age group, in cases per
100 thousand inhabitants, 2013
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The mortality rate was particularly high in the Northeast

and North regions, with incidence of 3.9 and 2.8 deaths per
100,000 women. In the North of the country, the highest rates
were observed in Amazonas and Roraima: 4.9 and 5.5 deaths
per 100,000 women. In the Northeast, the states with the
highest incidences of deaths due to infectious gastrointestinal
diseases were Alagoas (7.0 deaths per 100,000 women) and
Pernambuco (5.5 deaths per 100,000 women).

Sanitation and Health

The adverse consequences of lack of sanitation on the
health of the population are severe, but the advancement

of the distribution of treated water and the collection and
treatment of sewage bring visible results. According to data
from the 2003 National Household Sample Survey, 20.1
million women did not have access to the general water

distribution network, equivalent to 22.1% of the country’s



female population. At the time, 49.4 million women had no
access to sewage collection in their homes, almost 55% of
the Brazilian female population. By 2016, the number of
Brazilians without access to treated water had fallen to 17.2
million, which indicated a relative water deficit of 16.3%

of the female population. In relative terms, the drop in the
number of Brazilians without access to sewage collection
services was higher, from 15.5 percentage points, from 54.4%
in 2003 to 38.9% in 2016. This means that, despite the strong
population growth observed in the period, the number of
Brazilians without adequate sewage collection in 2016 (41.2

million women) was lower than in 2003.

Map 3.3

Incidence of women hospitalized in the SUS network
for diarrhea or vomiting in the female population, in
cases per thousand people, 2013
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Graph 3.10 shows, for the female population, the evolution

of the sewage collection coverage in the country and the
incidence of gastrointestinal infections that resulted in
hospitalization in the SUS between 2003 and 2016. Each
year, with an increase in the share of the female population
served by the sewage collection system, the hospitalization
rate (hospitalized per thousand women) fell systematically.
Graph 3.11 shows the expansion of the population with access
to treated water and the systematic reduction of the incidence

rate of gastrointestinal infections.
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Graph 3.10
Gastrointestinal admissions * and female population
with access (o the sewage collection system, 2003 (o 2016
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Graph 3.11
Gastrointestinal admissions™ and female population
with access (o the treated water service, 2003 to 2016
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Data from the National Health Survey of 2013 (IBGE, 2015),
which details a wide range of information on Brazilian
women, corroborate the negative relationship between
access to sanitation and the absence from daily activities

due to diarrhea or vomiting. It was found that the probability

of occurrence of withdrawal from daily activities due to



diarrhea or vomiting was negatively correlated with access
to sewage and treated water services. The greater the access
to these services, the lower the probability of absence due
to gastrointestinal disease. It is worth mentioning that the
regression analysis also identified that the probability of
withdrawal due to infectious gastrointestinal disease is
significantly lower among men than among women - see

details in the Methodological Annex.

Map 34
Deaths of women due to diarrhea or vomiting in the
female population, in cases per 100,000 people, 2013
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The Effects

of the Lack of
Sanitation in the
Lives of Women

As seen in the previous chapter, the occurrence of
gastrointestinal infections led to the absence of Brazilian
women from their routine activities. Depending on the
severity, the infections led to bed rest or hospitalization. In
more acute cases, it was the cause of death. But in all cases,
infections have alienated women from their study and from
their economic or domestic activities, and have increased
their hours dedicated to the health care of relatives (children,
spouses, parents, etc.). In this sense, infections associated
with lack of basic sanitation have affected the lives of women
of all ages, races and social classes, with effects on their
present and future income and on the hours available for
rest or leisure. In other words, the lack of sanitation brought

losses of well-being to Brazilian women.

This chapter of the study examines the impacts of poor
sanitation on the lives of women students and those engaged
in paid economic activities. The analysis is developed based
on data from the National Continuous Household Sample
Survey (PNADC) of 2016 and the National High School
Examination (ENEM) of 2016. In order to facilitate the
exposition and understanding, the chapter is organized
according to the participation of women as students or as
persons engaged in economic activity. However, it should not
be forgotten that there are women who, in their daily lives,

regularly carry out these activities together.

Dedication to Studies

In 2016, according to PNADC data, there were 25.373
million women attending regular courses. That means that
one in four women was studying in that year. In the North,
Northeast and Midwest regions, where the female population
was relatively younger, the percentages of total females

that were studying were higher. The frequency statistics for
courses are shown in Table A.11 of the Statistical Annex, by

unit of the Federation, region and household region.

Just over half (54.2%) of the female population that was
studying in 2016 attended elementary school and another
6.0% were in pre-school or literacy courses. This indicates
that 6 out of 10 students attended basic curriculum courses.
In addition to this group, about 20% of students were enrolled
in high school. The other fifth part of the Brazilian students
was attending higher education, including undergraduate and

postgraduate courses (specialization, master and doctorate).
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Graph 4.1
Distribution of Brazilian students by course, 2016
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It is important to note that, even considering the current
structures to encourage the inclusion of vulnerable social
groups in higher education, the participation of black or
indigenous women was still very small. Only 15.0% of
multiracial self-reported students were attending college.
The majority (64.4%) attended basic education (elementary,
pre-school and literacy). Among the self-taught black and
indigenous students the situation was similar. Among the
self-declared of Asian descent students, the situation was
different: 38.6% were attending higher education courses and
only 38.1% were in elementary education. These data show
that the progression in the teaching of black and indigenous
Brazilian self-declared women was much smaller than the
progression of those who declared themselves white and of

Asian-descent.

Graph 4.2
Distribution of Brazilian students by course level
and self-declared race, 2016
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Source: IBGE, 2017. Elaboration: Ex Ante Consultoria Econémica.

The progression in education was also significantly lower
among students who belonged to the poorest 20% of the
country. In this per capita household income class, 3 out of
4 students were enrolled in basic education, and only 4.4%
of students attended higher education. Among the students
who belonged to the richest 20% of the Brazilian population,
the situation was totally different: almost half of the students
were in higher education courses and only 37.8% of the

women were enrolled in elementary education.

Graph 4.3
Distribution of Brazilian students by course level
and income distribution quintile, 2016

@ Basic @ Medium
100%
80%
&0
40
37.9%
20%
0%
White Black Of Asian Multiracia ndigenous TOTAL
descent

Source: IBGE, 2017. Elaboration: Ex Ante Consultoria Econémica.

Another striking difference between classes is participation
in public and private schools. Among students who were

among the richest 20% of the Brazilian population,
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attendance in private schools reached almost 70%. Among
students who were in the poorest 20% of the Brazilian

population, 93.0% attended public schools.

Graph 4.4
Distribution of Brazilian students by educational
network and quintile of income distribution, 2016
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Source: IBGE, 2017. Elaboration: Ex Ante Consultoria Econdomica.

The conditions of these students’ homes, in particular the
conditions of access to basic sanitation, had an effect on their
school performance and progression in the study. Several
Brazilian studies have sought to establish and evidence these
relationships. The study of the Center for Social Policies
(CPS-FGYV, 2008), on one hand, evaluated the effect of basic
sanitation on school achievement, understood as the rate of
progression in education. The Instituto Trata Brasil study
(2017), on the other hand, evaluated the effect of access to
sanitation on school delay based on information from the
2015 PNAD (IBGE, 2016). School delay was defined as the
difference between schooling reached by school-age people
and the number of years of study they could have considered

their respective ages.

The statistical analysis developed in this study on sanitation
and Brazilian women complements and deepens these
assessments by identifying the effect of access to sanitation
on school delay and school performance of the female
population in Brazil. Students being behind in school years is
considered a problem because it conditions the performance
of younger people in their economic activities, signaling a
lower potential for increased productivity and pay for future
generations. But there is another more immediate effect of
the lack of sanitation on Brazilian women who are students:

sanitation interferes with the chances of progression to higher

education and the qualification of young women who have
recently entered the labor market. This is because sanitation

affects school performance in terms of grades.

The analysis of the effect of sanitation on the delay was
developed based on information from the PNADC of 2016
(IBGE, 2017). In the present study, the population aged
between 5 and 19 years old was considered to be of school
age. For this age group, the school delay was calculated,
with its determinants investigated through statistical
models. The statistics on the school lag of the female
population are presented in regional detail in Table A.12 of

the Statistical Annex.

Indicators of school lag in Brazil show strong gender and
racial inequality among Brazilian youths by 2016. In general,
women had a lower school delay than men (3.8 years versus
4.1 years), indicating that women , on average, were less
behind in the studies than men. On the other hand, it is seen
that self-reported indigenous, black or brown women had
much higher levels of school delay than white or yellow
self-declared women. This fact reflects, at least in part, the
differences that were identified in the progression in teaching

among Brazilian students.

Graph 4.5
School delay by gender and self-declared race, in
years, 2016
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Source: IBGE, 2017. Elaboration: Ex Ante Consultoria Econdémica.

But there are other factors that interfere in the determination
of school lag. When comparing the averages of school delay of
people living in households with access to sanitation, whether

they are girls or boys, with the average of people living in homes
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without access to sanitation, it’s possible to note the importance
of this basic infrastructure in the life of young Brazilians. Young
people receiving in their homes water distributed through the
general network had lower averages of school delay. Those

who lived in residences with sewage collection also had lower
averages of school delay. The biggest difference was seen in

the case of the existence of bathroom for exclusive use in the
household. On average, young women living in houses with
exclusive-use bathrooms had 1.2 years of school delay less than
those living in homes without a bathroom. In percentage terms,

the difference in this case reached 17.6%.

Graph 4.6
School Delay by Gender and Availability of
Infrastructure Services, in Years, 2016
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The statistical model developed in this study, which is
presented in detail in the Methodological Annex, isolated the
effect of sanitation on school delay in the young population of
the country. It was found that the children and young people
who lived in areas without access to sewage collection services
had, on average, a school delay 1.5% higher than those who
lived in places with sewage collection. Those who lived in
areas without access to the water distribution network had, on
average, a school delay 1.1% higher than that of children and
young people living in areas with access to the general water
supply network. Among young people living in homes without
a bathroom, the expected school delay was 7.3% higher than
the average for young people living in bathrooms.

One consequence of this finding is the fact that women,

children or youth, without access to basic sanitation will be

less educated than others when entering the labor market.
Since schooling positively affects the productivity and
income of female workers (1 For each additional year of
study, Brazilian female workers have, on average, a 4.8%
increase in their remuneration. This aspect will be discussed
in more detail in the next section), a lower level of schooling
will mean a loss of productivity and job remuneration. On
the other hand, if a student who does not have access to
sanitation services is given access to sanitation services, a
reduction of up to 10% in school delay is expected, allowing
an increase in schooling. Thus, access to sanitation has the
potential to raise the productivity of future generations of

workers, with a positive effect on their pay.

In order to analyze the issue of school performance, the present
study on the Brazilian women analyzed the results of the
National High School Examination (ENEM) of 2016. In this
analysis, the results of the ENEM tests were used in a database
containing information on almost 8.4 million students enrolled
in that year’s exam. Of this total, 4.263 million young people
were set aside that followed the criteria: (i) they completed the
exam and scored in all tests, (ii) were not enrolled as ‘trainees’
and (iii) were between 15 and 29 years old, that is, that they
would possibly seek vacancies in higher education or would

seek a placement in the labor market in 2017.

Of the total number of young people analyzed, 2.423 million
were women (56.8% of the total) and 1.840 million were men
(43.2%). What stands out first is the fact that women had lower
scores on average than the young men in the four objective tests
of ENEM - Natural Sciences, Humanities, Languages and Codes
and Mathematics. In the math test, the difference between genders
reached almost 40 points. However in the essay writing, women
had superior performance: on average, their grades were 28.6
points above that achieved by men. Nevertheless, considering the
simple average of the five grades, the women registered an average
score 8.9 points lower than the average of the men. Map 4.1 shows
the average scores of women by region of the country in the
ENEM of 2016. Another fact that draws attention is the difference
of performance between the students of the public network and
the private network of schools. Those enrolled from the public
school system had an average grade of 493.2 points while those
from the private school network averaged 583.9 points. There
was, therefore, a difference of 90.7 points between the two groups.
The largest differences were recorded in the essay writing, a test
in which the enrollees coming from the public network had an
average that was 144.2 points below the average of those coming
from the private network, and in the math test, in which the

difference reached 974 points.
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Graph 4.7
Grades in the ENEM, by race and gender, 2016
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Graph49
Grades in the EXEM tests, by test and availability of
bathroom, female population, 2016
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Map 41
Average grade * obtained in the National High School
lixamination, female population, 2016
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Observing the data, access to sanitation again is a determining
variable. Considering only the female population, all the
averages of women living in houses without a private
bathroom were below the averages of women living in
bathrooms. Again, the biggest differences occurred in the

essays (-65.6 points) and math test (-36.5 points).
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In order to confirm this relationship, and to calculate the partial
effect of basic sanitation on the average performance of those
enrolled in the exam, statistical models were developed for

the determinants of ENEM scores, by test and for the mean

of the tests. The models, which are presented in detail in

the Methodological Annex, in addition to the existence of a
bathroom at home, take into account various information about
the students: gender, place of residence, type of school that

they attended, high school they attended, age, declared race,
education levels of their parents, family income range and the
existence of a washing machine in the house. The existence of a
washing machine, in the present context, functions as a proxy to
identify homes that have a piped water network and which have

electricity (two pre-conditions for the appliance to function).

The estimated partial effects prove some of the ideas
developed earlier. The female population analyzed performed
slightly lower than the male population. Those enrolled

at public schools also presented inferior performance and

the highest grades were obtained by young people aged 16

or 17 years old. Among women, self-reported black and
multiracial had lower scores than self-reported white and

of Asian descent; the indigenous had even lower grades. As
expected, grades increased according to per capita household

income class and parental schooling levels. People who lived

in houses without a bathroom or without a washing machine
had much lower scores than those who lived in houses with
a bathroom or a washing machine. These effects were even

more intense in the case of women.

Table 4.1 shows the expected differences in grades relative to
the ENEM average considering the female gender, the self-
declared race, and the availability of bathroom and washing
machine in the household. Estimates show that, considering
the other factors as constant, a woman is expected to have

a score of 9 points lower than the average of the exam. If
this woman resides in a house without a bathroom, she

is expected to have a score of 45.7 points lower than the
average of the examination. If this woman resides in a

house without a washing machine, the mark should be 31.0
points lower than the average. In case the woman does not
have a bathroom or washing machine in her house, she is
expected a 67.7 point lower than average score. In the case of
self-reported black, multiracial or indigenous women these

differences are extremely high.

Table 4.1

Differential scores obtained by women™* on the ENEM
2016 in relation (o the average, by test and self-
declared race

‘Women* -13.2 -6.9

‘Women who live at a home without a bathroom -157 -139
‘Womem who live in households without a washing machine -16.8 -113
Black self-declared women =227 -11.5
Black self-declared women who live at a home without a bathroom =252 -18.5

Black self-declared women who live in households without a

-264 -15.9
washing machine
Multiracial self-declared women -204 -132
Multiracial self-declared women who live at a home without a 229 202
bathroom
Multiracial self-declared women who live in households without a 241 176
washing machine : :
Indigenous self-declared women -29.9 -26.2
Indigenous self-declared women who live at a home without a 304 332
bathroom
Indigenous self-declared women who live in households without a 36 306

washing machine

46 339 403 90
33 353 25 457
11 354 315 310
12 514 314 55.4
9.1 528 135 92.1
47 530 25 774
19 443 310 488
97 458 132 854
53 459 2.1 -70.8
-147 -58.9 2.1 -1276
225 604 -157 -164.2
-182 60.5 6.8 -149.6

Source: INEP, 2017 (*) Women aged between 14 and 29 years old. Elaboration: Ex Ante Consultoria Econémica.
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This analysis reveals that school performance is affected by
sanitation conditions, which interfere even more intensely
with Brazilian girls and young women. As the national
examination grades are used both for the selection of students
in public higher education (SISU) and for the granting

of scholarships in the federal programs of development
programs - University for All Program (Prouni) and Student
Funding Program (FIES) , it can be concluded that lack

of sanitation has a negative effect on women’s chances of

progressing to free public higher education.

Graph 410

Grades in the tests of the National Examination of
High School and access to sanitation, units of the
Iederation, female population, 2016
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Source: INEP, 2017 and IBGE, 2017. Elaboration: Ex Ante Consultoria Econémica.

The correlation between the averages obtained by women in

each unit of the Federation and the sanitation conditions in

these regions reinforces this idea: in areas where there was

a greater proportion of women living in houses without a
bathroom, the expected averages of ENEM scores were also
lower. On the other hand, in areas where there was a greater
proportion of women with access to sewage collection services,

the expected averages of the ENEM scores were higher.

Economic¢ Performance

The economic life of Brazilian women is also strongly
influenced by access to basic sanitation. As it was presented
in Chapter 1 of this study, there were 39.3 million women
employed in Brazil in 2016. That was equivalent to 86.9% of
the female labor force. The unemployment rate, as mentioned
earlier, reached 13.1% of the workforce, a higher proportion
than men. The highest rates of unemployment in the female
population were registered in the Northeast and North regions
of the country. In the Southeast of Brazil, the unemployment
rate reached 13.5% of the female labor force. In this result,
the high unemployment rates in the metropolitan areas of

the states weighed heavily: around the Southeast capitals
unemployment rates were between 16.4% and 18.2% of their
respective female labor forces. Table A.13 of the Statistical

Annex details these statistics by region of the country.

The remuneration of all occupations in economic activities
carried out by Brazilian women reached an average of R$
1,826.35 per month in 2016. As shown in Table A.14 of the
Statistical Annex, the levels of remuneration were higher in
the South and Midwest regions of the country. However, in
the South, the sums received were more homogeneous; in the
Midwest, the high average sum resulted from the relatively
high salaries paid in Brasilia. The average remuneration
earned in the capitals of the Brazilian states was 39.2%
higher than in the other areas. The capitals of the Southeast
registered higher salaries than the country’s average, followed

by the capitals of the South and Midwest regions.
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Graph 4.11
Average monthly salary, by gender and self-declared
race, 2016
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Source: IBGE, 2017. Elaboration: Ex Ante Consultoria Econdmica.

Graph 4.12
Average monthly salary, by gender and maternity
status, 2016
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The most striking point in Table A.14, however, is the
existence of a large pay gap between men and women. On
average in the country, women received a remuneration of
22.9% less than that of men in 2016. It is worth mentioning
that the pay gap between men and women is high in all areas
(urban or rural, in the capitals or in the interior) and in all
Brazilian states. There have been rare cases where women

have earned the same or more than men.

These large pay gaps are at the heart of the issue of gender

inequality in the country. One striking feature is the fact that

White -29.7%
Black -24.4%
Of Asian descent -30.3%
Multiracial -23.6%
Indigenous -16.3%
Employees in the private sector | -28.2%
Domestic Workers -25.7%
Employees in the public sector -29.7%
Business Women -34.4%
Self-employed -34.7%
Average -26.5%

the pay gap between men and women is greater among the
populations of self-declared of Asian descent and white people.
In these cases, the gaps between the incomes of men and women
reach 39.3% and 27.1%, respectively. In black or multiracial self-

reported populations, income gaps are around 20%.

Table 4.2

lixpected salary of women living in
houscholds without sanitation compared (o
those living in households with sanitation,
Brazil, 2016

-23.3% -62.8%
-23.1% -63.2%
-40.7% -82.0%
-20,2% -59.3%
-16.9% -59.9%
-28.5% -54.8%
-22.4% -60.1%
-24.5% -27.1%
-28.3% -70.3%
-32.9% -70.3%
-21.9% -61.3%

Source: IBGE, 2017(*) With regular supply. Elaboration: Ex Ante Consultoria Econémica

Considering only the female population, it was noted that
there were strong differences between the remuneration of
women with and without children or underage step children
living in their homes. However, the differences varied widely
according to race. In self-declaring Asian-descent women’s
groups, women with children or stepchildren living with

them earned more than those who did not have children

or stepchildren living together. Something similar, but on

a smaller scale, was observed in the group of white self-
declared women. Among the self-reported black, multiracial
and indigenous women, the highest wages were among the
groups of women without children or stepchildren living
with them. These facts suggest that motherhood has different

effects on the remuneration of women in different groups.
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Table 4.3

ixpected salary of men living in households without sanitation in relation
(o those living in households with sanitation, Brazil, 2016

White -37.4% -29.0% -66.7%
Black -29.0% -30.7% -66.9%
Of Asian descent -36.2% -452% -79.7%
Multiracial -33.7% -26.1% -63.6%
Indigenous -30.3% -37.5% -65.8%
Employees in the private sector | -34.6% -32.1% -63.5%
Domestic workers -26.2% -23.8% -51.4%
Employees in the public sector -30.4% -28.5% -67.5%
Businessmen -33.4% -31.4% -65.8%
Self-employed -39.7% -32.6% -65.1%
Average -34.9% -27.9% -65.3%

Source: IBGE, 2017(*) With regular supply. Elaboration: Ex Ante Consultoria Econémica

Again in the comparison between genders, it is observed that
the differences occur in almost all types of occupation, that is,
it is not a phenomenon restricted to the spectrum of the private
work relations. The average remuneration of Brazilian women
entrepreneurs was 32.8% lower than that of men in the same
occupation. For self-employed women, the differential reached

21.5%. Even in the public career, where labor relations are

governed by distinct rules, women earned 30.9% less than men.

Graph 413
Monthly average salary, by gender and type of
occupation, 2016
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According to data from the PNADC of 2016, access to
sanitation was once again a variable that determines the
differences. Considering only the female population, the
average remuneration of women residing in housing without
access to treated water was 36.9% lower than that of women
living in households with access to this service. The female
population living in housing without sewage collection
through the general network earned, on average, 34.8%

less income than women who lived in homes connected

to the general sewage collection network. The absence

of a bathroom had an even greater influence: the average
remuneration of women who lived in houses without a private
bathroom was 73.2% lower than that of women who lived in

houses with bathrooms.
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Graph4.14
Monthly average salary, by gender and access (o
sanitation, 2016
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To find the factors explaining the huge pay gaps and to
calculate the partial effect of sanitation on women’s income,
statistical models were developed based on the PNADC data
for 2016. The models, which are presented in detail in the
Methodological Annex, have taken into account a large body
of information about people and their households to explain the
average hourly pay of the individuals in the sample. Regarding
the characteristics of the houses, the location (state, area and
region), the materials of the walls and roofs, the sanitation
conditions (adequate water, sewage collection and bathroom
existence) and the trash collection system were observed.
Regarding the characteristics of the people, the gender, age,
declared race, education, type of occupation, economic sector
of the person in question, the person’s role in the household
(head, spouse, etc.) and, in the case of women, the fact that she

is a mother with underage children or stepchildren.

The partial effects corroborate the ideas developed in several
studies in the Brazilian and international literature and show
the existence of very high pay gaps. Taking as reference

two persons with similar characteristics who live in equal
conditions, but who differ in gender, the income gap between
men and women is estimated: in 2016, the expected income
of the female population was 22.9% lower than that of the
male population. Among women, the self-reported blacks,
multiracial and indigenous observed much lower wages than
the self-declared white and of Asian descent. As expected,

schooling positively affected earnings and age had a positive

but decreasing effect.

With regard to sanitation, the results reinforce the findings
of the Instituto Trata Brasil study (2017). People who lived
in houses without a bathroom saw an average remuneration
21.5% lower than that of people living in houses with a
bathroom. The lack of sewage collection reduced the average
pay by almost 7% and the lack of adequate access to treated
water by 3.1%. One person, regardless of gender, living in a
house without a bathroom, without water and without sewage
collection should expect an income almost 32% lower than
that of a person living in a house with treated water, sewage

collection and bathroom.

Table 4.2 shows the expected remuneration differences
between women living in households without access to

basic sanitation and those living in housing with access to
basic sanitation, considering the self-reported race and the
occupation situation. Estimates show that, with the remaining
factors staying constant, it is expected that a woman living in
a non-bathroom household will have a 61.3% lower income
than a woman living in house with a bathroom of exclusive
use. In the case of a woman living in housing without sewage
collection, the expected remuneration is 21.9% lower than
that of women residing in housing with access to the general
sewage collection network. If the woman does not have
treated water in her house, she can expect a remuneration

of 26.5% less than that of the female population residing in

houses with regular water supply through the general network.

Among men, there are also large differences in expected
remuneration according to the availability of sanitation in
housing. For example, for the male group, the absence of
treated water reduces expected income by 34.9%. In the
case of the absence of sewage collection in the household,
the expected remuneration difference is 27.9%. The
absence of a bathroom in the house reduces the expected

remuneration of a man by 65.3%.
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This study analyzed, from several points of view, the issue

of women and sanitation in Brazil. Firstly, the profiles of
contemporary Brazilian women and their access to basic
sanitation equipment according to the National Survey by
Household Sample Continuation (PNADC) were shown.

It was identified the existence of still high deficits. About
1.6 million women were still living in homes without
exclusive-use bathrooms in 2016. This was an extreme
situation that exposed women’s health and safety. In the
same year, more than 15 million Brazilian women still did
not receive treated water in their homes and there were

12 million women who had access to the general water
distribution network, but the frequency of water delivery
was unsatisfactory. Therefore, there were 27 million
women who did not receive regular water in their homes.
In 2016, the number of women residing in housing without
sewage collection reached a similar figure (26.9 million).
This means that one in four Brazilian women still lived in
a precarious situation from the point of view of access to

basic sanitation.

The deprivation of sanitation has compromised women’s
health and has had unfolding effects on their lives. Lack
of sanitation has led to the occurrence of infectious

gastrointestinal diseases that, depending on severity, have

caused women to move away from their routine activities,
bedridden or hospitalization. In extreme cases, these
infections associated with poor sanitation led to death. In
2013, as indicated in the chapter that analyzed data from
the National Health Survey (PNS), 7.9 million cases of
women’s withdrawal due to diarrhea or vomiting were
identified. Of this total,
because of these infections. In that same year, according
to data from the Unified Health System, there were 353,5

3.6 million women were bedridden

thousand admissions of women in the network and almost
5 thousand deaths due to gastrointestinal infections

associated with lack of sanitation.

Lack of sanitation has directly affected women’s lives,
altering the way they have organized their time between
activities and limiting their income potential in the
economy. In a broad sense, the lack of basic sanitation
has limited the well-being of women, compromising their

health, education and domestic and economic activities.

In this final chapter of the study, we present estimates

of hours of Brazilian women which are wasted due to
gastrointestinal diseases and, in the case of women engaged
in economic activities, the income they no longer receive

due to diseases associated with lack of sanitation. Viewed
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from a different angle, these estimates also quantify the
potential welfare gains that could be obtained with the
advancement of sanitation, that is, indicate the increase
in income and the greater availability of hours of rest or
leisure that the Brazilian women would have if the access

to sanitation was universal.

+ Rest and Leisure Time

Based on the determinants factors of absences from routine
activities due to diarrhea or vomiting, it is possible to
estimate the time Brazilian women lost with these diseases
in 2016. For that, data from the PNADC of that year were
also used, which allowed to infer the weight of those

hours in the allocation of hours of the female population

of the country. According to methodology detailed in the
Methodological Annex, it is estimated that there were
9.309 million absences due to diarrhea or vomiting in 2016,
which indicated an incidence of 81.4 cases per thousand
women. This estimate of incidence rate is higher than that
estimated in 2013 (76.0 cases per thousand women) due to
the increase in the proportion of women living in houses
with irregular water supply. This increase occurred both

in the Southeast and in the Northeast of the country, areas
that were severely affected by the water crisis from 2014 to
2016.

The statistical model developed to estimate days of leave
due to diarrhea or vomiting, which is detailed in the
Methodological Annex, indicated that, on average, each
leave compromised 3.86 days of the affected women in
2016. In the younger age group (0 to 4 years of age), it was
estimated that they were almost 5 days away from routine
activities. This number fell to less than 3 in the range of
women between the ages of 20 and 29 and then increased
again, reaching a maximum of 5.12 days in the age group
of women between 60 and 79 years old. Thus, 9.309
million cases of diarrhea or vomiting leave meant 35.945
million days of absence of women from routine activities
due to infectious gastrointestinal diseases. In total, it is
estimated that 862.7 million hours of absence or 8.1 hours

per Brazilian.

The questions that naturally arise from this observation
are: what was compromised on those days and hours of
absence? Which women lost more hours? What did they
fail to do? The answers to these questions go through the
observation of how women have distributed their time
between activities in the different phases of their lives.

Women who were students lost hours at school or home-

based student activities. Women who worked outside the
home lost hours of production. In the case of women who
cared for their relatives, if they became ill and unable to
care for them, relatives suffered, and if the relatives were
sick, caregivers spent more of their rest, leisure, or personal

activities time taking care of the rest of the household.

Figure 5.1 shows the allocation of Brazilian women’s
hours between different activities in 2016. PNADC data
do not allow to detail all the activities carried out by
women during the course of a day, but give a very accurate
distribution of economic activities and unpaid work. The
hours of one week were spent with: (i) paid work, including
the length of time from home to work; (ii) unpaid activity,
including the time spent on production for consumption

by the family, time devoted to voluntary work, and that
spent on household chores and people care; (iii) the time
devoted to the study (1 The calculation of the time devoted
to the study took into account the minimum journey in
elementary and high school education of 800 hours over
200 days in the year - Federal Law 9.394 / 1996. A similar
load was assumed for higher education. The transportation
time from home to the school was estimated based on
PNAD data); and (iv) time spent with rest, leisure, and
personal activities - including food, personal hygiene,
personal shopping, sports, entertainment, dating, sleeping,

time spent with health, etc.

igure 5.1

Allocation of hours of Brazilian women between
different activities, by age group, 2016

@ Paid work 1 @ Study 1

@ Unpaid activities 2 @ Rest, leisure and personal activities 3

from 20 te 29 years of age

Up to 4 years ok from 15

Up to 4 years old from 5to 14 from 15 from 20 to 29 years of age

Source: IBGE, 2017. Elaboration: Ex Ante Consultoria Economica. / (1) Includes
transportation time from the home to the workplace or study; (2) Volunteer work, domestic
activities and caring for people; (3) Includes food, personal hygiene, personal shopping,
sports, entertainment, dating, sleep time, time spent with health etc.

45  Women & Sanitation _ 5. The Impact of Universalization of Sanitation on Women



Statistics show that the time spent with education decreases
as the age increases, and the time spent with economic
activities increases up to a certain age and then decreases.
Girls, for example, spent most of their time between

rest, leisure, and personal activities and studies. Women
between the ages of 30 and 39 were the most economically
engaged and women between the ages of 40 and 59 were

the most engaged in unpaid activities.

Graph 5.1
Distribution by age group of hours of absence from
diarrhea or vomiting, female population, 2016
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Combining the information in Figure 5.1 with estimates

of days of absence by age group, we reach the distribution
of the impacts of diarrhea or vomiting distress in the
activities carried out by women in their various phases of
life. It is estimated that the majority of absences occurred
among young women, with 37.8% among girls aged up

to 14 years and 17.8% among girls aged 15-29 years old.
Women in the 30-59 age group accounted for 30.4% of
diarrhea or vomiting leaves and women over 60 years of
age, accounting for 14.0% of the total. In per capita terms,
young women were also the ones who spent the most hours
on leave. In the female population up to 4 years of age, it is
estimated that in 2016 almost 20 hours per girl were wasted
because of the lack of sanitation. In the group of girls
between 5 and 14 years old, the loss was also great, of more

than 14 hours per girl. After this age group the incidence

of absences and the number of lost hours fall, returning to

grow in the age groups of the elderly.

Graph 5.2
Hours per capita wasted with absences from
diarrhea or vomiting, by age group of women, 2016
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Sources: IBG E 2017. Elaboration: Ex Ante Consultoria Econémica.

As a consequence of this distribution, it is inferred that
absences due to diarrhea or vomiting have affected the
hours of rest, leisure and development of women’s personal
activities more intensely. Of the total 862.7 million hours
of leave, 70.4% were concentrated in these activities,
compromising the well-being of the female population that
would be obtained with the activities as eating, personal
hygiene, personal shopping, sports, entertainment, sleep
time, time spent caring for their health or simply with rest.
In addition, 83.358 million hours of study and 172.410
million hours of paid or unpaid labor activities of the
Brazilian female population were wasted due to diarrhea
or vomiting. These sums corresponded respectively to 9.7%
and 20.0% of total hours of absence associated with lack of

sanitation.
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Graph 5.3
Distribution of hours of leave by diarrhea or
vomiting of the female population, by activity, 2016
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Source:IBGE, 2017. Elaboration: Ex Ante Consultoria Econdmica. / (1) Includes
transportation time from the home to the workplace or study; (2) Volunteer work, domestic
activities and caring for people; (3) Includes food, personal hygiene, personal shopping,
sports, entertainment, dating, sleep time, time spent with health etc.

In per capita terms, there were 2.4 hours of paid work

per year of the 39.254 million women employed in the
country’s labor force and 0.9 hours per year of the 84.870
million Brazilians who performed unpaid activities -
voluntary work, domestic activities and personal care with
family members. For each of the 25.554 million Brazilian
women studying in 2016, there was a loss of 3.3 hours of
study in the year. The almost 106 million Brazilian women
lost, on average, 5.7 hours of rest, leisure and development

of personal activities.

Graph 54

Hours per capita wasted with absences from
diarrhea or vomiting, by age group of women, 2016
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Source:IBGE, 2017. Elaboration: Ex Ante Consultoria Econémica./ (1) Includes
transportation time from the home to the workplace or study; (2) Volunteer work, domestic
activities and caring for people; (3) Includes food, personal hygiene, personal shopping,
sports, entertainment, dating, sleep time, time spent with health etc.

If access to sanitation was universal, on the other hand,
Brazilian women would stop wasting part of those hours
away from their routine activities. Based on the statistical
models developed in this study, it is estimated that total
absent hours due to infectious gastrointestinal diseases
associated with lack of sanitation would fall from 862.7
million per year to 790.5 million per year. This indicates

a potential reduction of 72.2 million wasted hours with
these health problems. The reduction of waste translates
into welfare gains for Brazilian women. Of this total,

there would be 7.248 million hours of work, 7.471 million
hours of study, 6.026 million hours of unpaid activities and
51.451 million hours of rest, leisure and personal activities.
The most important of all: half the reduction in wasted
hours would be appropriated by young women up to the

age of 19.

Graph 5.5

Distribution by age group of reduction of leave due
(o universalization of sanitation, female population,
2016
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+ Income and - Poverty

Women lost more than time due to the lack of access

to sanitation. In 2016, women lost income in economic
activities, and girls ended up with more school lag than
would exist if access to sanitation were universal, as
discussed in Chapter 4 of this study. According to the
statistical model of productivity determination, a woman

living in a residence without regular access to treated

water received an average of 3.6% less remuneration than a

woman who had access to this service. The lack of sewage
collection reduced the average wages of women by 6.1%
and the lack of a bathroom in the house decreased it by
23.0%. Women living in housing without regular access

to water, without restroom and without sewage collection
had their income diminished by almost 1/3 in relation to

women with full access to basic sanitation.

Considering the sanitation deficits presented in Chapter

2 and the remuneration structure analyzed in Chapter 4,

it can be inferred that universal access to basic sanitation
would bring a rise in income of 1.5% on average. The
average remuneration of Brazilian women would increase
from R$ 1,826.35 per month to R$ 1,853.10 - considering
2016 prices. This is equivalent to an increase in income of
R$ 321.03 over a year by Brazilian woman. This increase
comes from productivity gains that women would have
due to a lower incidence of absences caused by infectious

gastrointestinal diseases associated with lack of sanitation.

The individual amount seems small, but when multiplied
by the number of women in the country, its impact would
be enormous. As shown in Table A.15 of the Statistical
Annex, the earnings of Brazilian women would reach

R$ 12.127 billion per year. More than half of these gains
would occur in the North and Northeast of the country,
where access to basic sanitation was more precarious in
2016. In these regions there were, respectively, 19.7% and
32.8% of women’s income gains that could be obtained
with universal access to sanitation. Of this income, almost
1/4 would be in the capitals of the Brazilian states and in
Brasilia. But a large portion (49.3%) would arise in the

urban areas of the Brazilian medium-sized cities that are

not capital cities and do not belong to metropolitan regions.

It would therefore be a gain with great capillarity, which

would favor the reduction of regional inequalities.

Map 5.1

Number of women who would leave poverty due to
universalization of sanitation, in thousand people,
2016

Brazil: 635,3
@ 149.7 @ 307 @ 9%

@ 349 ® 477

Source: IBGE, 2017. Estimates: Ex Ante Consultoria Econdémica.

Given that the lack of sanitation was concentrated in

the poorest groups of the Brazilian female population,
the universalization of basic sanitation services and

the increase in income associated with it would reduce
the incidence of poverty. Considering the poverty line
defined in Chapter 1 of this study, which was R$ 350 per
capita in 2016, it is estimated that the number of women
living below the poverty line would decrease from 21,325
million to 20,690 million thanks to the universal access
to sanitation. This indicates that 635,300 women would
leave poverty condition because sanitation would bring
productivity gains. It is important to note that estimates
indicate that universalizing sanitation would have a
greater impact on reducing poverty among women than
among men. In the case of the male population, the
universalization of sanitation would enable 601,200 men to

leave the poverty condition.

Map 5.1 regionally distributes the potential number of
women who would leave the poverty condition with
universalization of sanitation. It is noted that almost half
of the 635,300 women leaving poverty were living in the
Brazilian Northeast. Maranhao, Bahia and Pernambuco
would be the states of this region with the greatest poverty

reductions among Brazilian women. The Brazilian North
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has also a large number of women who would leave the
poverty condition - about 20% of the total -, especially in
the state of Para, where a reduction of 77,600 women in the

poverty condition is projected.

Another important fact with regard to the effect of
reduction in poverty is the concentration on self-declared
black and multiracial woman. It is estimated that 3 out

of 4 women leaving the poverty condition would be

black, which highlights the inclusive nature of universal
sanitation. The impacts are small in the self-declared
female populations of Asian descent or indigenous, but are
considerable in the self-declared white population, which
would account for almost 25% of women to leave the

poverty condition.

Graph 5.6

Sell-reported race distribution of women who would
leave poverty due to universalization of sanitation,
2016
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It is worth noting that the effects on poverty would be
concentrated in the young female population. Of the
635,300 women who would leave the condition of poverty,
281,100, or 44.3% of the total, would be up to 19 years old.
Considering also the young women between the ages of 20
and 29 leaving the poverty conditions, estimated at 103,900
women, it is concluded that 6 out of 10 women to leave the
poverty conditions belong to the future generations of the
country. This fact qualifies as perennial the effects of the

universalization of sanitation.

Graph 5.7
Distribution by age group of women who would
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Finally, it should be noted that poverty reduction would
not be the only effect for generations of Brazilian youth.
Universalization would bring about a reduction of school
delay and an improvement in the performance of women
in the studies. These effects would also impact on the
productivity of Brazilian girls, further increasing the

income potential of Brazilian women in the future.
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The present study analyzed, from several complementary

points of view, the issue of women’s lives and access to
sanitation in Brazil. The study investigated how the lack
of sanitation compromised the health of Brazilian women.
The occurrence of these diseases not only affected the
productivity of women in their economic activities but
also caused a decrease in their potential for performance
in studies. The study addressed how the lack of sanitation
directly affected the lives of women with regard to how
they organize their time between activities. Estimates have
also been drawn that quantify the potential welfare gains
that could be obtained with the advancement of sanitation,

that is, indicating the increase in income and the greater

I

availability of hours of rest or leisure that the Brazilian

women would have if access to sanitation was universal.

Following this executive summary, the main conclusions of
the study are presented. In addition to the unprecedented
approach of a joint discussion of gender and sanitation
issues, there are some statistics that are new and that, for
that reason, may be highlighted. These points are noted
with (*). Regarding the analysis of women’s access to basic
sanitation and the incidence of infectious gastrointestinal
diseases associated with lack of sanitation, it was

concluded that:

In 2016, according to PNADC data (IBGE, 2017), 90.8 million women reported living in households that received water

through a general distribution network. In that year, there were still 15.2 million women who reported not receiving water

in their homes, that is, 1 in 7 Brazilian women had no access to water.

2.

The lack of treated water was concentrated in the youngest women (between 0 and 14 years of age), in the self-declared

multiracial and indigenous Brazilians, in the female population with the lowest levels of schooling and in the poorest

income classes.
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3.

In addition to the lack of access to the water distribution system, the lack of regular water supply also affects the quality of

life of the population.

4.

Statistics showed that in 2016, 12 million women lived in houses connected to the general water distribution network,

but water was not regularly delivered to their residences. This corresponded to 13.2% of the Brazilian female population.
According to PNADC data, in 40% of these cases water was distributed between 4 and 6 days a week, in 45.7%, between 1
and 3 days a week and in 14.2% of the cases, the regularity was less than 1 day per week. *

5.

Women who did not receive regular water were concentrated in the age group of 20 to 59 years of age (56.6% of women
with access to the general network). The incidence of irregular deliveries is higher among self-reported multiracial women
(17.5% of the total) and black women (15.7%). It was also higher among women with lower levels of education and from

lower income groups. *

6.

Consideration of irregular receipt of services as a deficit corrects estimates of the number of women with access to treated
water services to more realistic levels. The number of women in the water deficit reached 27.2 million in 2016. This

indicates that 1 in 4 women either had no access to treated water or did not receive regular water. *

7.

The lack of a bathroom at home is the most primary of the problems associated with sewage. This problem afflicted 1.585
million Brazilian women in 2016 (1.5% of all women). Women without a bathroom at home lived mostly in homes that

belonged to the first quintile of the per capita household income distribution of 2016.

8.

In 2016, only 79.1 million women (or 74.6% of the 105.9 million Brazilian women) lived in housing where the sanitary
disposal system was considered adequate. This indicates that 1 in 4 Brazilian women did not have an adequate system, a

frequency similar to that of inadequate water (due to lack of access to the system or by interruption).

9.

The deficit of sanitary depletion has affected mostly women living in the urban areas of the country and in the North
(67.3% of the population) and Northeast (39.0% of the population).

10.

Sanitary sewage deficits were higher among self-reported multiracial, indigenous, and black women: In these groups, the

incidence rates of inadequate sanitary disposal were 24.3%, 33.0% and 40.9% of the respective female populations.

As in the case of access to treated water, the lack of proper disposal conditions has further afflicted poorer women and

women with low levels of education.

12.

Lack of sanitation has immediate implications on the health and quality of life of women living in environmentally

degraded areas. The rate of incidence of absences from diarrhea or vomiting measures the ratio of the number of cases to
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the total population, that is, it measures absences in relative terms. The incidence rate is expressed in cases per thousand
inhabitants. In this indicator, there were 76.0 absences per thousand women in the country in 2013 according to data from
the National Health Survey (IBGE, 2015).

13.

In the average of the capitals of the Federation units, the incidence rate was higher: 83.1 cases per thousand women. In
regional terms, the highest incidence occurred in the Northeast of the country, with 88.7 cases per thousand women. The
states with the highest incidences of absences due to diarrhea and vomiting were: Ceara, Rio Grande do Norte, Paraiba,

Pernambuco and Alagoas, all with rates above 100 absences per thousand women.

.

Absences from diarrhea or vomiting were concentrated in younger women. In the age group of up to 14 years of age, the
incidence of withdrawals from routine activities reached 132.5 cases per thousand women. It is worth noting that for almost
all age groups, the incidence of absences due to diarrhea or vomiting is greater in the female population than in the male

population.

15.

The incidence of absences because of diarrhea or vomiting was extremely high in the female indigenous population (175.9

cases per thousand women in 2013).

16.

The incidence rate was also higher among uneducated women, a category that recorded 92.4 cases per 1,000 women.

I7.

According to the National Health Survey (IBGE, 2015), absentee women were far from their activities for 3.48 days on

average.

I8.

According to information from the Unified Health System (SUS) database, there were 1.801 hospitalizations per thousand
women in 2013. For all age groups, with the exception of the younger age group (up to 14 years of age), hospitalization rates
were higher among women. The data also show that the women were, on average, 3 days hospitalized, indicating a total of
563.2 days of hospitalization in SUS network hospitals in 2013.

19.

Also, according to DATASUS statistics, 4,809 deaths by gastrointestinal infections were recorded nationwide in 2013. Of
this total, 2,614 deaths were of women (54.4% of the total). In the majority, these deaths occurred in the older population,
despite the fact that these diseases are more frequent in the young: 73.7% of deaths were in women over 60 years of age,

while 15.2% of deaths were in girls up to 14 years of age.
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With regard to the effect of sanitation on women’s lives and the impacts of universal sanitation, it was concluded that:

20.

Young women receiving in their homes water distributed through the general network had lower averages of school delay.
Those who lived in residences with sewage collection also had lower averages of school lagging. The biggest difference
was seen in the case of the existence of bathroom for exclusive use in the household. On average, young women living in

households with bathrooms had 1.2 years of school lagging less than those living in homes without a bathroom.

21.

Women, children or young women without access to basic sanitation will be less educated than others when entering the
labor market. Since schooling positively affects workers’ productivity and income, lower schooling will mean a loss of

productivity and lesser pay.

23.

Of the total number of young people who completed the National High School Exam, 2.423 million were women (56.8% of
the total) and 1.840 million were men (43.2%). The first fact that stands out is that women had lower scores on average than

young men.

23.

Once again access to sanitation is a determinant variable. Considering only the female population, all averages of women

residing in households without a private bathroom were below the averages of women living in households with bathrooms.*

24.

School performance is affected by sanitation conditions and interferes even more intensely with Brazilian girls and young
women. As the national examination sources are used both for the selection of students in public higher education (SISU)
and for the granting of scholarships in federal incentive programs, it can be concluded that lack of sanitation has a negative

effect on the chances of women to progress to free public higher education. *

25.

On average in the country, women received a 22.9% lower remuneration than men in 2016. It is worth mentioning that the
pay gap between men and women is high in all areas (urban or rural, in the capitals or in the interior) and in all Brazilian

states.

20.

Considering only the female population, it was noted that there were strong differentials between the remuneration of

women with and without children or stepchildren living in their homes.

27.

According to data from the PNADC of 2016, access to sanitation was once again an essential variable to understand such
differences. Estimates of the statistical model reveal that, with the other factors constant, a woman living in a bathroom
household without exclusive bathrooms is expected to have a 61.3% lower income than a woman living in house with a
bathroom for exclusive use. In the case of a woman living in housing without sewage collection, the expected remuneration
is 21.9% lower than that of women residing in housing with access to the general sewage collection network. If the woman
does not have treated water in her house, it is expected a remuneration of 26.5% less than that of the female population

residing in households with regular water supply through the general network.
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28.

Lack of sanitation has directly affected women’s lives, altering the way they have organized their time between activities
and limiting their income potential in the economy. From the data of the PNADC of 2016 it was possible to analyze the
allocation of hours of Brazilian women spend with different activities. For example, time spent with education decreases as
age increases, and time spent with economic activity increases up to a certain age and then decreases. Girls spent most of
their time between rest, leisure, and personal activities and studies. Women between the ages of 30 and 39 years were the

most economically engaged and women between the ages of 40 and 59 were the most engaged in unpaid activities. *

29,

It is estimated that the majority of absences from diarrhea or vomiting occurred among young women, with 37.8% among
girls aged up to 14 years old and 17.8% among girls aged 15-29 years old. Women in the age group between 30 and 59 years
old accounted for 30.4% of absences and women over 60 years old, for 14.0% of the total.

30.

As a consequence of this distribution, it is inferred that absences due to diarrhea or vomiting have affected the hours of

rest, leisure and development of women’s personal activities more intensely. Of the total 862.7 million hours of leave, 70.4%
concentrated on these activities, compromising the well-being of the female population. In addition, 83.358 million hours of
study and 172.410 million hours of paid or unpaid work activities of the Brazilian female population were compromised due

to diarrhea or vomiting. *

31.

If access to sanitation were universal, Brazilian women would no longer waste part of these hours away from their routine
activities caused by diarrhea or vomiting. Based on the statistical models developed in this study, it is estimated that the
total leave hours due to infectious gastrointestinal diseases associated with lack of sanitation would fall from 862.7 million
per year to 790.5 million per year. This indicates a potential reduction of 72.2 million wasted hours with these health
problems. The reduction of waste translates to welfare gains for Brazilian women, who would each gain 40 minutes of

leisure, study or work over a year. *

32.

The waste incurred by women with lack of access to sanitation was not only time wasted. In 2016, women lost income in
economic activities, and girls eventually accumulated more school delay than they would have if access to sanitation were

universal.

33.

According to the statistical model of productivity determination, a woman living in a residence without regular access

to treated water received an average of 3.6% less remuneration than a woman who had access to this service. The lack of
sewage collection reduced the average wage of women by 6.1% and the lack of a bathroom decreased it by 23.0%. Women
living in housing without regular access to water, without bathroom and without sewage collection had their income

decreased by almost 1/3 in relation to women with full access to basic sanitation.

34.

Given that the lack of sanitation was concentrated in the poorest levels of the Brazilian female population, the
universalization of basic sanitation services and the increase in income associated with it would reduce the incidence of

poverty.

35.

Considering the poverty line defined in the study, which was R$ 350 per capita in 2016, it is estimated that the number of
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women living below the poverty line would decrease from 21.325 million to 20.690 million thanks to universal access to
sanitation. This indicates that 635,300 women would leave the condition of poverty because of productivity gains brought

by sanitation.

30.

It is estimated that 3 out of 4 women leaving the poverty condition would be black, which highlights the inclusive nature of

universal sanitation.

37.

It is worth noting that the effects on poverty would be concentrated in the young female population. Of the 635,300 women
who would leave the condition of poverty, 281,100, or 44.3% of the total, would be up to 19 years of age. Considering
also the young women between the ages of 20 and 29 leaving the poverty conditions, estimated at 103,900 women, it is

concluded that 6 out of 10 women leaving the poverty conditions belong to the future generations of the country.

38.

Finally, it should be noted that poverty reduction would not be the only effect for generations of Brazilian youth.
Universalization would bring about a reduction of school delay and an improvement in the performance of women in the
studies. These effects would also impact on the productivity of Brazilian girls, further increasing the income potential of

Brazilian women in the future.
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Methodological
Annex

L.
Sanitation and Morbidity of Infectious Gastrointestinal Discases

The analysis of the effects of sanitation on the incidence of diarrhea was based on the cross-referencing of work-related
absence due to diarrhea and vomiting, access to sewage, access to treated water and socioeconomic indicators. To calculate
these effects, data from the National Health Survey of 2013 conducted by the IBGE were used. The socioeconomic indica-
tors used in the econometric model are: information about individuals: (i) gender and (ii) age group; and information on the
household: (iii) coverage material, (iv) garbage collection system; (v) availability of refrigerator; (vi) unit of the Federation

in which the individual lives and (vii) area of the household (rural or urban).

A logistic regression model was used in which the probability of absence from activities due to diarrhea is a binary variable

with values (1) for absence and (0) for non-absence. The logistic regression model is described by the following equation:
P(y =1| xl,xz,...,xk)= GGO + hxl +...+ hxk)

in which, y represents the dependent variable (probability of departure from diarrhea), xj are the information provided by
the set of explanatory variables, where j = 1, 2, ..., k, v are the coefficients quantifying the relationships between these vari-
ables and the dependent variable. G is a function that assumes strictly positive values between zero and one: 0 <G (z) <1, for

all real numbers z. This ensures that the estimated probabilities are strictly between zero and one.

The estimated model to analyze the effect of sanitation on the probability of absence from routine activities due to diarrhea
or vomiting presented quite satisfactory results. The greater the share of the population with access to treated water and to
the sewage collection network, the lower the probability of absence from routine activities due to diarrhea or vomiting, the
coefficients of these two variables are presented in Table A.M.1. The other control variables had the expected signal and are
statistically significant.

Table A.M.1
Regression of absences due to diarrhea, Brazil, 2013

Access to treated water -0.2243 0.0082 0.0000

Access to sewage system -0.1797 0.0055 0.0000

Source: Pesquisa Nacional de Saiide 2013 (IBGE, 2015). Observation: Likelihood Log: 3,300,153.094. Elaboration: Ex Ante Consultoria Economica.
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2.
Sanitation and Days of Leave due to Infectious Gastrointestinal Diseases

The analysis of the effects of sanitation on the number of days of leave due to diarrhea or vomiting identified the relation-
ship between the number of days of withdrawal indicated in the SNP and the availability of sanitation (adequate access to
water and sewage collection), controlling for a set of variables. The database used was the National Health Survey of 2013
conducted by IBGE and the control variables were: (i) gender, (ii) age group; (iii) material covering the domicile; (iv) waste
collection system; (v) availability of refrigerator; (vi) unit of the Federation in which the individual lives; (vii) area of hous-

ing (rural or urban); and (viii) place of residence (capital, metropolitan regions or interior).

The econometric model used was Poisson type. This type of model is used when the dependent variable is a counting varia-
ble, in this case, number of days away (1, 2, 3, etc.). This technique consists of modeling the expected value as an exponen-

tial function according to the following equation:

E(ylxl5x2'!“"xk )= exPGo 2 2 hxl +o.+ hxk)

Since exp (.) is always positive, the equation guarantees that the predicted values of y will always be positive. On the infer-

ence processes using the Poisson model, see Wooldridge (2006).

The estimated model presented a very satisfactory result. The greater the share of the population with access to sewage, the
smaller the number of days of leave due to diarrhea or vomiting. Access to treated water also had a positive effect, con-
tributing to decrease the duration of the removal. The other control variables had the expected signal and are statistically

significant.

Table A.M.2
Days ol absence due (o diarrhea or vomiting, Brazil, 2013

Acesss to treated water -0.0594 0.0019 -

Access to sewage system -0.1681 0.0020 -

Source: Pesquisa Nacional de Saide 2013 (IBGE, 2015).
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3.
Sanitation and School Lag

The analysis of the effects of sanitation on school performance was based on the dependent variable school delay built from
the difference between the years of study of the person and the year that they should be attending. This analysis was applied
only to school-age individuals. The database used was the Continuous National Survey by Domicile Sample of 2016 and

the control variables were: (i) age; (ii) age squared; (iii) gender; (ivii) race; (v) schooling; (viiii) housing wall material; (vii)
housing roof material, (viii) garbage collection system; (ix) unit of the Federation in which the individual lives; (x) area of

housing (rural or urban); and (xi) place of residence (capital, metropolitan regions or interior).

The econometric model used was a Poisson model. This type of model is used when the dependent variable is a counting
variable. In this case, the variable is the number of years of school delay. This technique consists of modeling the expected

value as an exponential function according to the following equation:
EQ|x, %X )= exP(}o + % et I':cxk)

Since exp (.) is always positive, the equation guarantees that the predicted values of y will always be positive. On the infer-

ence processes using the Poisson model, see Wooldridge (2006).

The estimated model presented a very satisfactory result. The greater the share of the population with access to sewage, the
lower the school lag, that is, access to this service contributes positively to school performance. Access to treated water also
had a positive effect, contributing to reduce the school delay. The other control variables had the expected signal and are

statistically significant.

Table A.M.3
Regression of school delay, Brazil, 2016

Access to treated water -0.0111 0.0002 0.0000
Access to sewage system -0.0151 0.0002 0.0000
Bathroom availability -0.0731 0.0004 0.0000

Source: PNADC 2016 (IBGE, 2017). Elaboration: Ex Ante Consultoria Economica.
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4.
Sanitation and School Performance

The analysis of the effects of sanitation on school performance was based on the crossing of performance information in
the ENEM 2016 tests with data on the availability of bathroom in the household and a broad set of socioeconomic indica-
tors of control. The population analyzed was between 15 and 29 years of age. The database used in this evaluation was the
micro data base of ENEM 2016 provided by INEP. The control variables were: (i) age; (ii) age squared; (iii) gender; (iv)
race; (v) schooling; (vi) housing wall material; (vii) housing roof material, (viii) garbage collection system; (ix) unit of the
Federation in which the individual lives; (x) area of housing (rural or urban); and (xi) place of residence (capital, metropoli-

tan regions or interior).

The econometric models used were linear equations estimated by OLS, in which the dependent variables are the grades in
the tests (Di) of: natural sciences (CN), humanities (CH), languages and codes (LC), mathematics (MT), and writing (RE).
It was also estimated a regression for the average of the grades of the five tests (average). The following equation describes

the statistical model.

D,= to+ fiX:i+ PaXo# ... + m, i=CN, CH, LC, MT, RE, Média.

The regression results are presented in Table A.M.4. The estimated models presented quite satisfactory results. As expected,
the absence of a bathroom in the student’s home reduces his grades in all ENEM tests. The table also shows the interaction
between the coefficient associated with gender and the coefficients associated with the availability of bathroom in the can-
didate’s household. With the exception of the math test, in which the interaction is positive, that is, in the group of women
the unavailability of the bathroom has a smaller effect on the test score, in the other evaluations the bathroom unavailability
has a negative effect on women’s grades.

Table AM4
Regression of school performance, Brazil, 2016

Natural Sciences -18.478 0.4883 0.0000

Humanities -58.168 0.5001 0.0000

Languages and Codes -44.733 0.4696 0.0000

Natural Sciences -0.6865 0.6339 0.0000

Humanities -11.645 0.6493 0.0000

Languages and Codes -33.668 0.6096 0.0000

Math 41.588 0.8942 0.0000

Essay -42.797 13.620 0.0000

Average -10.677 0.6180 0.0000

Source: ENEM 2016 (INEP, 2017). Elaboration: Ex Ante Consultoria Economica.
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5.
Sanitation and Productivity

The analysis of the effects of sanitation on labor income was based on a cross-reference of hourly compensation informa-
tion with data on access to sewage, access to treated water, availability of bathrooms in the household, and a broad set of
socioeconomic indicators of control. The database used in this evaluation was the Continuous National Survey by Domicile
Sample of 2016. The control variables were: (i) age; (ii) age squared; (iii) gender; (iv) race; (v) schooling; (vi) housing wall
material; (vii) housing roof material, (viii) garbage collection system; (ix) unit of the Federation in which the individual

lives; (x) area of housing (rural or urban); and (xi) place of residence (capital, metropolitan regions or interior).

The econometric model used was an estimated linear model OLS, in which the dependent variable, mean hourly compensa-

tion, was transformed into In, for better statistical adequacy (Iny). The following equation describes the statistical model.

|nV= }n"' >1xx+ }2"2"‘ et m.

The regression results are presented in Table A.M.5. The estimated model presented quite satisfactory results. The larg-
er the share of the population with access to sewage, the greater is their income from work. Access to treated water also
positively affects the income of workers. The absence of a bathroom in the household reduces by 21.7% the average hourly

remuneration expected.

Table A.M.5
Productivity regression, Brazil, 2016

Access to treated water 0.0314 0.0003 0.0000
Access to sewage system 0.0695 0.0003 0.0000
Bathroom availability 0.2150 0.0014 0.0000

Source: PNADC 2016 (IBGE, 2017). Elaboration: Ex Ante Consultoria Economica.
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6.
I'actors Determining Access to Sanitation

The analysis of determinants of access to sanitation was based on a cross-referencing of access to sewage, access to water
treated with socioeconomic indicators. To calculate these effects, the data from the National Survey by Continuous House-
hold Sample of Continuous of 2016 carried out by the IBGE were used. The control variables were: (i) agegender; (ii) age
squared; (iii) gender; (iv) race; (iv) schooling; (vi) income; and domicile information: housing wall material; (vii) housing
roof material, (viii) garbage collection system; (ix) (vi) unit of the Federation in which the individual lives; (viix)) area of

housing (rural or urban); and (xiviii) place of residence (capital, metropolitan regions or interior).

A logistic regression model was used in which the probabilities of not having access to the treated water or to the sewage
collection service are binary variables with values (1) for not having access and (0) for access. The logistic regression model

is described by the following equation:

P(y =1|xl,.!cz,...,x,r)=(}(}O + hxl +...+ hxk)

where y is the dependent variable (probability of departure from diarrhea), xj is the information provided by the set of
explanatory variables, where j = 1, 2, ..., k, v are the coefficients quantifying the relationships between these variables and
the dependent variable. G is a function that assumes strictly positive values between zero and one: 0 <G (z) <1, for all real

numbers z. This ensures that the estimated probabilities are strictly between zero and one.

The models estimated to analyze the probabilities for not having access to treated water or not having access to the sewage
collection service presented satisfactory results. The coefficients of the main explanatory variables used to estimate the

probabilities are shown in Table A.M.6.

Table A.M.6
Regressions of probabilities for not having access to treated water or of not having access to the sewage col-
lection service, Brazil, 2016 (next page)

Source: PNADC 2016 (IBGE, 2017). Elaboration: Ex Ante Consultoria Economica.
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-24.714 0.0006 0.0000 20.001 0.0007 0.0000
-0.8233 0.0006 0.0000 -12.156 0.0006 0.0000
0.6203 0.0006 0.0000 -0.1795 0.0006 0.0000
-0.0530 0.0024 0.0000 04554 0.0020 0.0000
0.0334 0.0004 0.0000 0.0436 0.0004 0.0000
0.0271 0.0015 0.0000 0.1311 0.0015 0.0000
0.1431 0.0016 0.0000 0.3243 0.0017 0.0000
0.2071 0.0016 0.0000 0.4278 0.0016 0.0000
0.1663 0.0016 0.0000 0.3656 0.0016 0.0000
0.1768 0.0015 0.0000 0.2756 0.0015 0.0000
0.1492 0.0015 0.0000 0.1417 0.0016 0.0000
0.0193 0.0276 0.4851 -0.9181 0.0235 0.0000
0.0191 0.0276 0.4885 -0.7722 0.0235 0.0000
-0.0853 0.0278 0.0022 -12.276 0.0238 0.0000
0.0485 0.0276 0.0790 -0.7325 0.0235 0.0000
-0.1318 0.0279 0.0000 -0.7300 0.0238 0.0000
0.3542 0.0011 0.0000 0.6503 0.0011 0.0000
0.3271 0.0010 0.0000 0.5553 0.0009 0.0000
02184 0.0011 0.0000 03121 0.0011 0.0000
0.1644 0.0012 0.0000 0.3415 0.0012 0.0000
0.1187 0.0009 0.0000 0.1671 0.0009 0.0000
0.0784 0.0014 0.0000 -0.0130 0.0013 0.0000
0.6257 0.0012 0.0000 0.9935 0.0012 0.0000
0.5923 0.0012 0.0000 0.7186 0.0011 0.0000
0.5922 0.0012 0.0000 0.6161 0.0011 0.0000
0.4565 0.0012 0.0000 0.5151 0.0011 0.0000
0.4880 0.0011 0.0000 0.5083 0.0011 0.0000
0.4345 0.0011 0.0000 0.4539 0.0011 0.0000
0.3450 0.0011 0.0000 0.3291 0.0011 0.0000
0.2750 0.0011 0.0000 0.2548 0.0011 0.0000
0.3324 0.0011 0.0000 0.1856 0.0011 0.0000
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