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Abstract: Adequate sanitation is essential for health, human well-being, the preservation of water
resources, biodiversity, and the full enjoyment of human rights. Sanitation is a human right, and
although it is linked to the human right to water (HRW), it has specific characteristics that deserve
particular attention. These components are (1) availability; (2) quality; (3) physical accessibility;
(4) affordability; (5) acceptability; (6) equality and non-discrimination; (7) government management
and inter-institutional coordination; (8) access to information and participation; and (9) environmental
protection. These components enable the analysis of other aspects that may not be fully considered
from the traditional sanitation approach. This research aims to analyze the context of the realization
of the human right to sanitation (HRS) in Mexico, for a future comprehensive assessment. The study
was conducted through documentary and national news coverage research. It concluded that there
are still significant challenges to realizing this human right in Mexico. Findings suggest that besides
the infrastructure and pollution difficulties, there are other problems like physical and economic
access to sanitation for the vulnerable population, inequality between urban and rural areas, the lack
of maintenance work of sanitation infrastructure, and the lack of effective coordination between the
authorities responsible for sanitation.

Keywords: environment; health; human rights; pollution; public policy; sanitation; vulnerable
population; water governance; wastewater

1. Introduction

Sanitation is a recognized international [1–3] and national [4] human right. It is defined
as a process that includes access to sanitation facilities, collection, transport, treatment,
and disposal or reuse of domestic wastewater (human excreta and greywater) and the
associated hygiene [3,5].

The lack of access to sanitation services and inadequate wastewater management have
severe consequences for human health and well-being, water resources, and biodiversity [6–8].
It can be an obstacle to the economic growth of a country [9] and the realization of other human
rights [3].

Sanitation is also included in the Sustainable Development Goal No. 6 (SDG6) of the
2030 Agenda [10], which establishes the purpose to ensure the availability and sustainable
management of water and sanitation for all. Specifically on sanitation, the states members
of the international community have set themselves Goal 6.2 “Achieve access to adequate
and equitable sanitation and hygiene services for all, and end open defecation, with special
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attention to people in vulnerable situations”; and Goal 6.3 “Improve water quality by
reducing pollution, eliminating dumping and, among others, halving the percentage of
untreated wastewater [11].

These goals have contributed to redefining the goals and aligning public policies on
sanitation in Mexico [9] and the world. Therefore, the SDG6 require a combination of
monitoring methods and adequate governance.

Some approaches to determining its progress or improvement are based on sustainabil-
ity aspects (environmental, social, and economic issues) [12,13]. However, other approaches
can be used for the same purpose. Human rights-based approaches produce the essential
conditions for sustainable development [14]. International human rights principles and
standards are reflected in the SDG [15].

The human right to sanitation (HRS) contains functional elements to estimate its level
of implementation and progress. According to the report A/HRC/12/24 of the United
Nations Human Rights Council, these criteria—sometimes called descriptors, content,
elements, or components—are availability, quality, physical accessibility, affordability, and
acceptability [1]. In addition, other essential components to consider are: the principle of
equality and non-discrimination, government management and inter-institutional coordination,
access to information and public participation, and environmental protection [1,2,5,16].

Although the HRS is linked to the human right to water (HWR), its autonomy has been
recognized, since it has specific characteristics that deserve particular attention [17–19].
However, the trend has been to include the HRS within the HRW and focus on this last
one [19]. This situation scatters attention, and the development of actions addressed to
the HRS.

In Mexico, there are serious problems associated with sanitation. The national cov-
erage of municipal wastewater treatment is 65.7% [20]. Moreover, combined (municipal
and industrial) wastewater treatment is estimated to be only 49.1% [21]. In terms of man-
agement, it has been warned that there is no proper coordination between the different
institutions and authorities involved in water and sanitation management, and wastewater
discharge regulations are not adequately enforced [22]. Furthermore, sanitation in Mexico
has raised concerns in the social dimension, as marginalized groups (homeless people,
women and girls, indigenous communities, and people living in rural areas) are negatively
affected [23].

This article focuses its attention on the HRS. It aims to provide an overview of the
realization of the human right to sanitation in Mexico, on target toward achieving sanitation
national and international goals. It combines official information with the perspective of the
national press that portrays the most recurrent social problems on sanitation and attempts
to capture the context of sanitation in Mexico as a human right in our path to future research
in evaluating sanitation as a human right with a comprehensive quantitative method.

The study is structured as follows: (1) methods, which consisted of documentary and
national news coverage research to identify sanitation problems in Mexico; (2) results and
discussion (which is divided into general results of the investigation, and specific results
by each element of the HRS); and (3) a conclusion.

2. Methods

This study was conducted through documentary research [24,25], using a mixed
qualitative-quantitative methodology [26]. We analyzed two different sources of informa-
tion: official data and news coverage (for relevant qualitative information).

Specialized literature on sanitation in Mexico, national legal documents, government
reports, and data from the 2020 Population and Housing Census were examined. Sixty-two
relevant documents on sanitation were found (Figure 1), reviewed, and classified.
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Figure 1. Documentary research on sanitation and human right to sanitation (HRS).

The content of the human rights obligations related to sanitation presented in this
paper (availability, quality, physical accessibility, affordability, acceptability, equality and
non-discrimination, government management and inter-institutional coordination, access
to information and public participation, and environmental protection) entails some flex-
ibility. First, because it is not an exhaustive list, and there may be other criteria that can
be adhered to in this content [1]. Secondly, some components can be understood in dif-
ferent ways, depending on the reader’s perspective, leading in overlapped content due
to their complementary nature (after all, the classification is unimportant as long as full
compliance with its content is guaranteed) [1]. However, this classification is helpful for
the systematization and the analysis of the human right to sanitation (HRS).

For this investigation, the first step was to identify and describe the content of the
human right to sanitation—which constitutes the characteristics to understand the idea of
the analyzed objects—based on official United Nations documents [1,2,5,16] (Table 1).

For each component of the HRS [12], we identified some available and reliable pre-
establish official indicators which may not be explicitly addressed to evaluate the HRS but
some aspects of sanitation. However, these indicators are helpful to analyze the situation of
specific aspects related to this human right in the country.

Some of the components of the HRS can be fully or partly assessed with quantitative—
already developed—official indicators. However, qualitative data are used in human
rights because all relevant information and its expression in narrative terms are potentially
helpful [27].

For the reason mentioned above, this study includes information presented in sanitation-
related news coverage in Mexico. The journalistic research is limited in that it considers only
news coverage of national newspapers, which may result in underrepresented information,
especially for small communities or cities where the national newspapers are not very present.
However, news information is relevant in identifying the problems afflicting our community
and environment, and it can notice actors, causality, and even the prevention of events in
society [28]. In the case of this study, it helped to identify some specific sanitation concerns
that are hardly distinguished by only analyzing official data. For this purpose, news stories
on sanitation in Mexico were reviewed at six national newspapers websites (El Economista,
El Financiero, La Jornada, El Universal, Excélsior, and Milenio). The search period was from
January 2018 to February 2021. The keywords used for the search were: wastewater, sewage,
drainage, coliforms, feces, treatment plants, enterococci, septic tanks, and sanitation. Initially,
234 news stories were found associated with sanitation in Mexico. Repeated items were
removed to identify qualified news stories, leaving 206 for the study (Figure 2). Stories were
classified by specific topic and by state.
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Table 1. Brief description of the content of the HRS.

Criteria Description

1. Availability
It implies that sanitation facilities (with the associated services) are available to
everyone and in sufficient number (for this study, we focus on the availability of
the infrastructure—sanitation services, sewerage networks, and WWTP).

2. Quality
It focuses on the correct functioning and adequate maintenance of the available
infrastructure (sanitation services, sewerage networks, and WWTP). It includes
complying with the regulatory framework and avoiding direct contact with
human excrements or greywater and its safe disposal.

3. Physical accessibility

In terms of human rights, it implies adequate access to sanitation facilities for all,
in each household, immediate vicinity or public spaces, all times of day and night.
The sanitation facilities and the path leading to them must ensure minimal risk to
the physical security of users. It includes sanitation facilities be designed to enable
people with special access needs and marginalized groups to access them
physically. It also implies access to sanitation to people living in remote places
(rural areas) where sewerage connections are costly and challenging to implement.

4. Affordability
It means that access to sanitation facilities and services must be available at an
affordable price for all people. It includes sewerage systems and on-site sanitation,
where sewerage usually is unavailable.

5. Acceptability
Sanitation solutions must be adapted to the social and cultural acceptability of the
different regions (privacy, separate facilities for women and men in public places,
hygiene practices, and the absence of sewerage odors).

6. Equality and non-discrimination
Sanitation must be accessible, especially for the vulnerable and marginalized
population (people living in poverty conditions, migrants, indigenous people,
refugees, inmates and detainees, people with disabilities, women, children, older
adults, people affected with health conditions, and people living in remote areas).

7. Government management and
inter-institutional coordination

States must clearly assign institutional responsibilities for sanitation at all levels,
and proper coordination must be ensured.

8. Access to information and public
participation

States must have adequate, precise, updated, and detailed information on
sanitation coverage in the country. Likewise, each person has the right to
participate in the decision-making process that affects their rights to water and
sanitation.

9. Environmental protection Everyone has the right to access an adequate and safe sanitation service that
protects public health and the environment.
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Finally, with the combination of official data and news coverage, we arrived at a
descriptive analysis result. Descriptive analysis is a necessary resource for the social
sciences and humanities [29].

3. Results and Discussion

Official information related to sanitation was identified and classified according to the
content of the human right to sanitation (HRS) (Table 2).

Table 2. Official data available on sanitation by the content of the HRS.

Components of the HRS Official Data Related to Sanitation in Mexico
(Pre-Established Indicators) Source Data

Availability

1. Population in occupied housing units with
access to a toilet or latrine INEGI a 98.1%

2. Population connected to public sewerage
network or septic tank INEGI 93.8%

3. Number of municipal wastewater treatment
plants (WWTP) CONAGUA b From 595 WWTP in 1996 to 2642

WWTP in 2019

4. Treated wastewater CONAGUA From 33,745.4 L/s in 1996 to
141,479 L/s in 2019

5. Percentage of municipal wastewater
collected through sewerage systems treated CONAGUA 65.7%

Quality

6. Population with flush or pour-flush toilet
facilities INEGI 95.8%

7. Mortality rate from diarrheal diseases in
children under five years old (per 100,000
children under five years old)

CONAGUA From 122.7 in 1990to 7.3 in 2015

8. Percentage of WWTP in operation CONAGUA 72.2%

9. Percentage of surface water and
groundwater that comply with official
quality parameters

CONAGUA 63%

Physical
accessibility

10. Toilets with adaptations for people with
disabilities in social assistance shelters for
vulnerable groups, with adaptations for
people with disabilities *

INEGI 32.3%

Affordability No related indicators found CNDH-IMTA c -

Acceptability
11. Population with exclusive household toilet

facility * INEGI 91.78%

Equality and
non-discrimination

12. Population connected to public sewerage
network in rural areas (compared to the
population in urban areas connected to
public sewerage network) *

INEGI 32.1% (and 89.6% in urban areas)

13. Indigenous population with sewerage
network coverage (in 2015) (compared to the
total population with sewerage network) *

INPI d 73.1% (and 93.1 % in total
population)
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Table 2. Cont.

Components of the HRS Official Data Related to Sanitation in Mexico
(Pre-Established Indicators) Source Data

Government management and
inter-institutional coordination

14. Indicator 6.5.1 “Degree of integrated water
resources management implementation” of
the Sustainable Development Goals (SDG) in
Mexico (which includes water and sanitation)
2.1b Cross-sectoral coordination

IWRM e data portal Mexican authorities were at a
medium-low level

Access to information and
public participation

15. Indicator 6.5.1 “Degree of integrated water
resources management implementation” of
the SDG in Mexico (which includes water
and sanitation) 2.1c Public Participation in
WRM—national

IWRM data portal High level

16. Indicator 6.5.1 “Degree of integrated water
resources management implementation” of
the SDG in Mexico (which includes water
and sanitation) 2.2c Participation of
vulnerable groups

IWRM data portal Low level

Environmental protection

17. Municipal and industrial wastewater
adequately treated INEGI 49.1%

18. Water bodies in the country classified as
having a “good” water quality status INEGI 52.9%

Notes: * These indicators cannot be used to evaluate the whole component in which they are classified, official
data and other indicators are missing for that purpose. a National Institute of Statistics and Geography; b National
Water Commission; c National Human Rights Commission—Mexican Institute of Water Technology; d National
Institute of Indigenous Peoples; e Integrated Water Resources Management.

On the other hand, results of the analysis of news coverage on sanitation were as
follows: Of the universe of news coverage on sanitation (206), 140 stories corresponded to
problems and 66 to public responses (positive actions, mainly authority’s actions aimed
at solving sanitation problems). Many news items centered on quality (concerning the
poor functioning of the sanitation infrastructure) and environmental protection (pollution
problems associated with sanitation). On the other hand, few stories were associated with
affordability, physical accessibility, and equality and non-discrimination (Figure 3).

The 140 stories associated with sanitation problems were grouped into five categories,
highlighting that 51% reported pollution problems in water bodies, 19% poor sanitation
services, malfunctions, and irregularities, and 18% sewage overflows due to dysfunctional
infrastructure (Figure 4).

News coverage on sanitation problems in Mexico was more present in some cities
and regions than others. The most mentioned cases were in the state of Guerrero, with
17 news stories (almost half were related to pollution due to wastewater discharges on the
coast of Acapulco). Secondly, the state of Coahuila reported 16 stories, which alluded to the
continuous sewage overflows and leaks in the municipalities of Torreón and Matamoros,
due to the decaying and outdated sanitation infrastructure. In the same way, in the State of
Mexico, the quality of infrastructure and sewerage systems that cause wastewater overflows
and pollution were the most discussed problems present in news coverage. More detailed
information is shown in Appendix A Table A1.
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On the other hand, national news coverage on sanitation also reported public re-
sponses: government actions that seek to solve the problems presented. The 66 news stories
related to public responses on sanitation were classified into eight categories. According to
data, 30% of the actions associated with works and investment in sanitation, and 25% with
fines, penalties, or complaints related to sanitation issues (Figure 5).
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Figure 5. News coverage on public responses related to sanitation in Mexico.

The most represented components of the HRS in news coverage on public responses
related to sanitation were: government management and inter-institutional coordination, infras-
tructure maintenance to guarantee the availability and quality of sanitation services, and
actions to improve environmental protection. The states with the highest number of news
items associated with public responses on sanitation were Jalisco, Tamaulipas, State of
Mexico, and Mexico City (Appendix A Table A2).

With the combination of both official data and news coverage analysis, we arrived at
the following results on the situation of the HRS in Mexico and some consideration for a
future comprehensive quantitative evaluation (Table 3). For detailed information, see each
component section analysis after this table.

Table 3. Summary of the results on the situation of the HRS in Mexico and some considerations.

Content of the HRS Summary of the Analysis

1. Availability

Despite the progress in sewerage coverage in recent decades, 1.4% of the population still
discharges their sewage directly into ravines, cracks, rivers, lakes, and the sea; 4.5% do not have
any drainage. In addition, although the number of WWTP has considerably increased, 65.7% of
the municipal wastewater and 49.1% of the combined municipal and industrial wastewater
generated are treated.

According to the news coverage, availability was the third sanitation topic during the analysis
period (58 news items found). The lack of infrastructure, or its poor condition, is reflected in the
national news coverage, which exhibits sewage overflows in urban areas, unfinished works, or
the abandonment of sanitation infrastructure. Other documented problems are the lack of
surveillance for compliance with the sanitation regulatory framework and the lack of training for
the construction of drainage systems such as septic tanks in areas without sewerage coverage.

For future indicators, it would be important to consider both water-based sanitation systems
infrastructure and on-site sanitation infrastructure.

2. Quality

The increase in the sewerage network has reduced water-borne diseases. However, acute diarrheal
diseases are still the second cause of death in children under five years old, and intestinal infectious
diseases are among the top ten medical emergency conditions. Furthermore, more than a million
people in the country only have access to latrines, of which 91.3% do not work with water.
Approximately 88% of diarrheal diseases are caused by a lack of sanitation, hygiene, and water.

On the other hand, the infrastructure increase is not enough to improve sanitation if adequate
maintenance works do not follow. Quality was the first sanitation topic in the news coverage during
the analysis period. There were found 110 news items on sanitation quality (79% problems/21%
public responses). News coverage documented cases at the national level of spills, leaks, floods, and
sewage overflows due to sewerage systems in poor condition in the country. In addition, the
malfunctioning of treatment plants that pollute the Mexican coasts is exhibited in some national news
stories, as well as the damage to ecosystems and to some economic activities.

For future indicators, it would be important to consider hygiene in the sense of avoiding direct
contact with human excrements (specially in sanitation facilities with on-site sanitation systems)
but also people’s contact with wastewater from sewage overflows or leaks derived from
waterborne sanitation systems in poor conditions in urban areas.
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Table 3. Cont.

Content of the HRS Summary of the Analysis

3. Physical accessibility

Very little information was found related to the physical accessibility of sanitation (both official
data and news coverage). We found that in Mexico, 5.9% of the population has some disability or
limitation to walk, go up or down, which implies that, if the sanitation services (in public places
and homes) do not have the necessary access, they could have violated their right to sanitation.
We also found that 32.3% of the social assistance shelters in Mexico have toiles with adaptations
for people with disabilities.

On the other hand, seven news items were found related to the topic —most of them related to
the limitations of sanitation services in rural areas—National news coverage presented cases of
communities in Mexico without access to sewerage networks, which led to the proliferation of
latrines or septic tanks, many of which are poorly designed and lack hygienic conditions.
Furthermore, some national news stories highlighted the two recommendations issued by the
National Human Rights Commission (Comisión Nacional de Derechos Humanos: CNDH),
arguing that some municipalities have failed to comply with the criteria of accessibility to these
public services.

Other than that, we did not identify additional information. Useful official data are missing
regarding other aspects of physical accessibility, such as the number of people with special access
needs that have access to special sanitation facilities, the access to sanitation in public places like
schools or workplaces, or the number of people that have access to secure sanitation facilities day
and night. Indicators of these mentioned aspects would be required for a HRS assessment.

4. Affordability

Concerning the affordability of sanitation, the municipalities are responsible for the provision of
water and sanitation services. Each one fixes its rates under its state legislation (which, for study
purposes, generates the difficulty of standardizing and comparing the water and sanitation rates
in the country). We assume that this situation could create inequity and social problems among
states and municipal entities with high poverty levels.

On the other hand, few news items were found about the affordability of sanitation. However,
they reported high water and sanitation services charges despite the services’ deficiency. Some
communities’ lack of sewerage networks forces the population to use latrines or septic tanks with
maintenance and emptying elevated costs.There was no available official information related to
the affordability of on-site sanitation, such as subsidies for the construction of on-site sanitation
facilities or for emptying the receptacles for the collection of human waste, although 16.9% of the
population in Mexico have pits or septic tanks.

5. Acceptability

There is little official information on this topic; however, it is estimated that toilets’ exclusive or
shared use is an important element to consider regarding sanitation acceptability and hygiene. In
Mexico, 91.78% of the population have access to a toilet for exclusive use, and 8.15% have access
to shared toilet facilities. On the other hand, the Special Rapporteur on the human rights to safe
drinking water and sanitation on his mission to Mexico, has emphasized that, in Mexico, for rural
communities with an indigenous population, sanitation is not being adequate since these
communities have their cultural practices, which must be considered and respected in public
policies and programs.

There were found 41 news items related to this subject. Some news stories indicate the
limitations of acceptable sanitation in Mexico. News analysis suggests that the main problem for
sanitation acceptability in Mexico (at least in urban areas) is the sewage odors spread due to the
malfunction of the sanitation systems, overflows, and leaks of wastewater mainly in urban areas,
and odors originated by untreated wastewater discharges on beaches, rivers, lakes, or dams.

No official information was found related to problems with privacy or sewage odors. This
information would be desirable for a comprehensive study of the HRS.
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Table 3. Cont.

Content of the HRS Summary of the Analysis

6. Equality and
non-discrimination

Inequality is evident when it comes to rural and urban settlements. Public policies on sanitation are
concentrated on water-based sanitation systems connected to the public sewerage network. While in
urban areas, the sewerage network’s coverage is 89.6%, in rural areas is only 32.1%. Likewise, the
rural population that does not have sewerage connections is 16.4%, while the urban population
lacking this service is around 1.2%. On the other hand, generally, on-site sanitation is unplanned,
informal, and poorly regulated.

Sanitation inequalities are also embedded in marginalized groups’ difficulties. In 2015, at the
national level, sewerage coverage was 93.1%, while in the case of indigenous population households,
only 73.1% were connected to sewerage networks. There were only ten news items found related to
equality and non-discrimination on sanitation. Most of them were related to rural areas’ problems
and indigenous groups.

However, there was no specific information regarding other vulnerable groups like children,
women, older adults, people with disabilities, people affected with health conditions. Furthermore,
information regarding migrants, refugees, inmates, and detainees would have been desirable for a
more specific study.

7. Government
management and
inter-institutional
coordination

In terms of sanitation, different institutions (government agencies) and levels of government are
involved. According to indicator SDG6.5.1 (2.1b Cross-sectoral coordination), in 2020, the Mexican
authorities were at a medium-low level, meaning that they have an explicit mandate to coordinate the
implementation of Integrated Water Resources Management (IWRM) (which includes water and
sanitation) and the capacity to guide the formulation of plans. However, there is still a lack of progress
to conduct IWRM plans and their monitoring, evaluation, and adjustments. For further study, it
would be desirable to find or develop a cross-sectoral coordination indicator only for sanitation
aspects.

Despite enough regulation attempts to coordinate water and sanitation government responsibilities,
joint decisions by many authorities in Mexico make water and sanitation management a slow and
challenging task. Furthermore, delays and complications also arise due to differences in priorities and
financial capabilities between the authorities.

There were found 51 news items related to this topic. The results of the national news analysis
reflected 21 public responses, many stories reporting infrastructure investment, and sanctions and
fines to authorities. However, we also found 19 news items related to problems such as the lack of
compromise by the authorities to assume responsibilities and solve the problems, the possible law
violations on water and sanitation services, the lack of regulation of human settlements, and the
limitations to the actions of the institutions.

For a further quantitative evaluation of the HRS it would be desirable to consider aspects such as
the legal framework for the sanitation-related authorities’ respnsabilities, the authorities involved in
sanitation management and their level of compliance with their respective obligations on sanitation,
or the identification of specific jurisdictional problems.

8. Access to information
and public participation

For this component, there were found two official (international) indicators. Results of indicator
SDG6.5.1 (2.1c Public Participation in WRM—national and 2.2c Participation of vulnerable groups) in
Mexico 2020, estimates that some mechanisms have been established to facilitate participation in the
public sphere in terms of water and sanitation. However, it has been also argued the urgency to
include the participation of vulnerable groups, such as indigenous communities, Afro-Mexicans
groups, as well as the gender perspective, since no clear procedures have yet been established to raise
awareness, reduce language barriers, or facilitate interaction with specific vulnerable groups.

Regarding to access to information, the Special Rapporteur on the human rights to safe drinking
water and sanitation on his mission to Mexico declared that he obtained reports of deficient
information from the authorities on water and sanitation and a lack of transparency in the
information.

There were found 23 news items related to this subject (mainly on participation). The news stories
evidenced some cases of demonstrations and citizen complaints demanding better sanitation services
or solutions for economic losses due to the pollution problems, environmental demands from civil
society, and complaints filed before the CNDH.

On the other hand, official information is the basis for accurate scientific studies about rights or any
other aspects that need to be evaluated. There is some official information regarding the availability
and quality of sanitation. However, there is a lack of information regarding physical accessibility and
acceptability. Furthermore, information regarding equality and non-discrimination needs to be feasible to
disaggregate (women, children, older adults, people affected with health conditions, or people with
disabilities).
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Table 3. Cont.

Content of the HRS Summary of the Analysis

9. Environmental
protection

This was one of the most well-known components in the news coverage on sanitation,
especially concerning the consequences of inadequate sanitation for ecosystems and natural
resources. There were 90 news items, of which 69 were problems and 21 public responses. There
were also found two official indicators.

According to information of 2019, more than 50% of wastewater was discharged into water
bodies without any treatment, generating contamination, loss of water quality, and damage to
human health and ecosystems. Only 52.9% of the water bodies in the country were classified as
having a “good” water quality status. Through the news items many significant contamination
cases of natural water bodies in Mexico were identified. According to some news stories,
environmental problems associated with sanitation in Mexico are due to pollution from
residential or tourist real estate developments, pollution associated with corruption, damage to
ecosystems and economic activities, and the violation of sanitation regulations.

General indicators on this regard are very helpful and easily identifiable, as well as many
documents (from scientific articles to news items) have warned us about the environmental
pollution problems in the country (especially regarding water pollution). However, water is not
the only polluted element. For example, in urban areas sewerage overflows and spills
contaminate streets and public places or can deteriorate the air quality through bad odors. For
that reason, we suggest that more comprehensive indicators should be developed.

3.1. Availability

It implies that sanitation facilities (with associated services) are available to everyone
and in sufficient numbers. Therefore, sufficient infrastructure is required, inside or in their
household vicinity, and public places (schools, hospitals, workplaces, among others) [1]. In
areas connected to public sewerage networks (usually urban areas), availability includes
the entire infrastructure of the sanitation service chain (toilets, sewerage networks, and
treatment plants). On the other hand, in rural areas, the sanitation infrastructure consists
mainly of latrines, toilets, and septic tanks or biodigesters.

For this section, we found five indicators related to the topic and 58 news items. In
Mexico, the total population in occupied housing units is 125.33 million, 98.1% of which
have access to a toilet or latrine (93.7% has toilets and 4.4% latrines). In comparison, 1.6%
do not have any access [30]. Furthermore, sewerage coverage has remarkably increased
in Mexico. In 1990, just over half of the population had sewerage and sanitation services,
while in 2020, coverage was 93.8% [30,31].

On the other hand, 76.9% of the household population is connected to the public
sewerage networks, and 16.9% have pits or septic tanks. However, 1.4% of the population
(around 1.7 million people) discharge wastewater directly into ravines, cracks, rivers, lakes,
and sea, and 4.5% (approximately 5.7 million people) do not have any wastewater drainage
system [30].

In the last 15 years, there has been a 344% increase in the number of municipal
wastewater treatment plants (WWTP) and a 319% increase in treated wastewater flow. In
1996, there were 595 WWTP in operation with a treated flow of 33,745.4 L/s, while in 2019,
there were 2642 municipal WWTP in operation, with a treated flow of 141,479 L/s [20].
Despite the significant progress, only about 65.7% of the municipal wastewater collected
through sewerage systems is treated in Mexico [20], and if we considered municipal and
industrial wastewater combined, the coverage wastewater treatment drops to 49.1% [21].

As a result, wastewater discharge into water bodies causes pollution problems. A
documented case is in the state of Oaxaca, where the lack of sewerage and sanitation
facilities forced a community to open a drain to discharge their wastewater into the Laguna
Superior at the Isthmus of Tehuantepec, causing pollution problems [32]. Other damages
arisen by the lack of sewerage networks and treatment plants include floods and sewage
spills in some cities (as in Holbox, in the state of Quintana Roo [33,34]), causing public
health difficulties, sewage odor problems, and economic damages to the population.
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Article 7 (VII) of the National Water Law (Ley de Aguas Nacionales: LAN) establishes
that the construction and operation of water pollution prevention, control, and mitigation
works, including WWTP, are of public interest [35]. Furthermore, Article 145 of the LAN
Regulation establishes that the construction, operation, and maintenance of works and
installations for the collection, transport, treatment, disposal, and discharge of wastewater
must be subject to official Mexican standards [36]. In this regard, national news coverage
presented some favorable public responses on sanitation issues in terms of availability,
such as implementing sanitation works, projects, and investments. Some specific cases are
the construction of collectors to stop pollution in the Magdalena River [37], the drainage
works in Tlahuac [38] and the start-up of a WWTP in Mexico City [39], and the Eastern
Drainage Tunnel (Túnel Emisor Oriente, TEO) in the metropolitan area of the Valley of
Mexico [40]. Additionally, there has been construction of three treatment plants in León,
Silao and Irapuato in the state of Guanajuato [41–43] and in Tlajomulco, Jalisco [44], the
rehabilitation of the sewerage system in some communities of Oaxaca [45], as well as the
joint work of sanitation infrastructure in the San Diego-Tijuana binational region [46].

However, there are still management problems for implementing sanitation works
that hinder the exercise of sanitation as a human right. Within the management problems in
Mexico, some national news items reported: unfinished works, lack of economic resources,
poor sanitation infrastructure (e.g., 45% of primary schools lack sewerage connections [47]),
the abandonment of sanitation infrastructure [48], the lack of congruence between the
charges and the services provided, the lack of planning and prioritization, the lack of
surveillance in compliance with sanitation regulations, and the lack of training for the
construction of septic tanks in rural areas [49].

3.2. Quality

In terms of human rights, this includes quality of sanitation implies sanitation services,
sewerage networks, and WWTP, working correctly, having adequate maintenance, and
complying with the regulatory framework. It also includes the safe disposal of human
excrements, and the avoidance of direct contact with waste [1].

Regarding official data, we found four pre-established indicators related to the compo-
nent. In 2020, approximately 122.9 million people in Mexico had household toilet facilities
(72.1% were flush toilets, 23.7% were pour-flush toilets, and 4.2% were non-flushing toi-
lets/latrines) [30].

Under Article 3 (XIV) of the General Health Law (Ley General de Salud: LGS), basic
sanitation is in the interest of public health in Mexico [50]. Approximately 88% of diarrheal
illnesses are caused by a lack of sanitation, hygiene, and clean water [51]. Improved water
supply reduces these diseases by between 6 and 21%, while sanitation reduces them by
32% [52].

In Mexico, the sewerage and sanitation network increase has reduced water-borne
diseases. The mortality rate from diarrheal diseases in children under five years old has
been significantly reduced from 122.7 in 1990 to 7.3 in 2015 (per 100,000 children under five
years old) [53], which means a decrease of 94%. However, these diseases are still the second
cause of death in this children population segment [54]. On the other hand, intestinal
infectious diseases are among the top ten medical emergency conditions [55].

Quality was the first sanitation topic in the news coverage during the analysis pe-
riod. There were found 110 news items on sanitation quality (79% problems/21% public
responses). Some national news stories reported cases of spills, leaks, floods, and sew-
erage overflows due to the poor conditions of the sewerage systems. Between 2018 and
2020, some recurring cases of wastewater leaks and spills became visible in Torreón and
Matamoros in the state of Coahuila [56,57], in Lerdo, Durango [58], and in Ciudad Madero,
Tamaulipas [59], where the effects transcended other spheres such as public health and
air quality.

Article 154 of the LAN Regulation establishes a systematic and permanent national
water quality monitoring, including information and updates on WWTP inventory, the
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national inventory of wastewater discharges, and the quality of continental and marine
waters [36].

In 2019, there were 3661 WWTP in the country; however, only 2642 (72.2%) were in
operation [20], meaning 1019 (27.8%) of the WWTP were in disuse or abandoned. A news
story reported that only 25% of the treatment plants operate adequately in the state of
Oaxaca, mainly due to the lack of municipal budget and sewerage networks to transport
wastewater to treatment plants [48].

Regarding wastewater discharges, Mexican legislation establishes some requirements.
Under Article 135 of the LAN Regulation, individuals or legal entities that discharge
wastewater must: (a) have a wastewater discharge permit issued by the National Water
Commission (Comisión Nacional del Agua: CONAGUA); (b) treat the wastewater prior
to its discharge to the receiving bodies, when necessary, to comply with the obligations
established in the corresponding discharge permit; (c) pay—when appropriate—the federal
right for the use of federal public properties as receiving bodies of wastewater discharges;
and (d) install and maintain the gauging devices in good condition and the accesses
for sampling that allow verifying the discharge volumes and the concentrations of the
parameters foreseen in the discharge permits [35].

One indirect way to measure the proper functioning of the sanitation infrastructure
is by monitoring the quality of the natural water bodies into which wastewater is dis-
charged. NOM-001-SEMARNAT-1996 [60] establishes the maximum permissible limits
of contaminants in wastewater discharges into national waters and assets. This regula-
tion is still in force because the new regulation NOM-001-SEMARNAT-2021—which has
already been approved in 2021—has not been published to date in the Official Journal of
the Federation [61].

On the other hand, NOM-002-SEMARNAT-1996 [62] establishes the maximum permis-
sible limits of pollutants in wastewater discharges to urban or municipal sewerage systems.
In the same way, NOM-014-CONAGUA-2003 [63] determines the requirements for the
artificial recharge of aquifers with treated wastewater.

In 2020, Mexico’s National Water Quality Measurement Network monitored 3493 surface
water sites and 1068 groundwater sites. The results indicate that 63.7% of the surface water
and groundwater sites did not comply with the established quality parameters [64].

The inadequate operation of the WWTP generates pollution on the Mexican coasts and
water bodies. Several news items reported contamination due to wastewater discharges on
beaches, lakes, and other natural water bodies, as well as the damage to ecosystems and
economic activities [65–70].

Failures such as insufficient financial, human and technical resources, the lack of
inspection and surveillance, the non-observance of regulations and laws, or the lack of
incentives have been identified as the sources of sanitation quality problems [22]. However,
national news coverage had identified some public responses aimed to solve the limitations
for the full realization of the human right to sanitation (HRS) regarding its quality. Some of
them are works and investment in sanitation and/or maintenance of facilities and networks
(e.g., investment projects in the San Diego-Tijuana binational region, in Baja California [46],
or investment in sanitation works in the State of Mexico and Oaxaca [45,71,72]), fines and
sanctions, and technical training.

3.3. Physical Accessibility

It involves guaranteeing that the necessary means to realize this right are accessible to
all people [73] in each household or within the immediate vicinity and in public spaces. It
entails physical access to sanitation facilities at all times of day and night. The sanitation
facilities and the path leading to them must ensure minimal risk to the physical security
of users. It includes sanitation facilities be designed to enable people with special access
needs and marginalized groups to access them physically [1]. Physical accessibility also
involves access to sanitation for people living in remote places (rural areas). Few official
data and only seven news items were found related to physical accessibility on sanitation.
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From the available data, we found that in Mexico, 5.9% of the population (7.56 million
people) have some disability or limitation to moving (walk, go up or down). In Mexico, the
primary causes of these disabilities or limitations are diseases (36.9%) and advanced age
(32.1%) (which are also part of other vulnerable groups, such as chronically ill people and
older adults) [74]. Therefore, if the sanitation services do not have the required physical
accessibility, their right to sanitation could be violated for some people.

Furthermore, in Mexico, 8500 social assistance shelters serve vulnerable groups such
as children, older adults, migrants, indigenous people, women victims of domestic vio-
lence, people experiencing homelessness, and people with health conditions or disabilities.
Ninety-nine percent of these shelters are connected to sewerage networks. However, the
availability of toilets with adaptations for people with disabilities is only 32.3% [75].

On the other hand, accessibility to sanitation differs in rural and urban areas. In rural
areas, connection costs and physical inaccessibility to sewerage network connections make
sanitation projects challenging to implement and also expensive for users, who in many
cases are the ones that have to cover the costs [76]. According to the Report of the Special
Rapporteur on the human rights to safe drinking water and sanitation on his mission to
Mexico, access to water and sanitation is insufficient for rural communities with vulnerable
populations. There is a limitation of access and availability of water and sanitation services
that negatively affect women and girls, indigenous groups, and homeless people [23].

National news coverage presented some cases of communities in Mexico without
access to sewerage networks [77], which led to the proliferation of latrines or septic tanks,
many of which are poorly designed and lack hygienic conditions [49]. It is worth mention-
ing that there is the NOM-006-CONAGUA-1997 [78], which establishes the specifications
and test methods of prefabricated septic tanks for the preliminary treatment of domestic
wastewater, to ensure its reliability and contribute to the preservation of water resources
and the environment. It establishes requirements such as the minimum recommended
distances for the location of septic tanks.

Finally, in terms of accessibility, some national news stories also highlighted the two
recommendations issued by the National Human Rights Commission (Comisión Nacional
de Derechos Humanos: CNDH) concerning the pollution of the Suchiapa River in the state
of Chiapas (Recommendation 03/2020) [79], and the Atoyac River, in the state of Oaxaca
(Recommendation 57/2020) [80]. In the first case, it has been argued that the municipalities
have failed to comply with the criteria of availability and accessibility to basic public
services of sewerage, treatment, and disposal of their wastewater [81]. In the second case, it
has been claimed that there are few localities in Oaxaca with a municipal sewerage system
service (only 11%), and around 75,000 people do not have access to this public service [82].

3.4. Affordability

It means that access to sanitation facilities and services (including construction, main-
tenance, treatment, and disposal of fecal matter and wastewater) has to be economically
accessible for all people, without limiting the possibility to acquire other essential services
or enjoy other human rights [1]. It includes sewerage systems and on-site sanitation where
sewerage usually is unavailable. The United Nations Development Program (UNDP) esti-
mates that the cost of water and sanitation services should not exceed 3% of a household’s
income [83].

In Mexico, Article 23 (VII) of the General Law of Ecological Equilibrium and Envi-
ronmental Protection (Ley General del Equilibrio Ecológico y la Protección al Ambiente:
LGEEPA) establishes that water for urban uses must equitably incorporate its treatment
costs, considering the impact on the quality of the resource and the quantity used [84]. On
the other hand, Article 110 of the LAN [35] establishes that the operation, conservation,
and maintenance of the hydraulic infrastructure will be at the expense of the users of the
respective services.

The municipalities are responsible for the provision of water and sanitation services,
and each one sets its rates under its state legislation, in accordance with Article 115 of
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the Mexican Constitution [85]. Thus, there are 2469 municipalities and approximately
2688 water and sanitation providers with different tariff systems. Some providers charge
only flat fees, others charge flat fees plus extra rates after a certain volume, and many others
charge tiered fees or apply separate fees for sewerage and/or wastewater treatment. There
is a Mexican regulation on evaluating rates to recover costs for drinking water and sanitation
services: NMX-AA-147-SCFI-2008 (DOF, 2008). However, in accordance with its content,
this regulation is voluntary; thus, there are no uniform criteria for determining rates.

CONAGUA’s National Water Information System compares water and sanitation
tariffs for some cities in the country [86], based on a consumption of 30 m3 per month
(Figure 6). According to this information, there are rates (combined water and sanitation)
that range from over 60 pesos/m3 (approximately 3 USD) to just 1.53 pesos/m3 (0.07 USD).
Additionally, it can be observed that while the charge for sewerage and sanitation services
can be disaggregated in some cities, it is included in a single charge in others.
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Due to this variability, since no site includes all the information on the authorized
rates in each municipality and some differences were found between various sources, it is
difficult to make a correct estimate of the rates [73].

According to the World Health Organization (WHO), there are measures to benefit
the low-income population in national policies and plans in Mexico. Some ways to en-
sure affordability are through subsidies, cost reduction for sanitation services, or in-kind
contributions (e.g., labor) [1].

In Mexico, Article 282 of the Federal Rights Law (Ley Federal de Derechos: LFD) [87]
establishes some exemptions to federal payments related to wastewater discharges. Thus,
there are exempted for payment: populations of up to 10,000 and public or private water
and sanitation providers for the wastewater discharges originating from them, as well as
public or private non-profit entities that provide medical assistance, social services, or free
education for the benefit of rural areas of up to 2500 people.

Likewise, Article 282-C of the LFD establishes that taxpayers with WWTP and those
who in their production processes have implemented actions to improve the quality of their
wastewater discharges, with equal or greater quality than that established in the Mexican
regulation NOM-127-SSA1-1994 [88], may receive a 30% discount on the payment.

Some news stories have documented the limitations of sanitation concerning affordabil-
ity. Demonstrations have been registered, arguing high charges for water and sanitation
services despite the deficiency of the services that generate wastewater leaks and overflows,
as in Torreón, in the state of Coahuila [89]. Another news story in Pachuca, Hidalgo,
reported that the lack of sewerage networks forces the population to use latrines or septic
tanks with maintenance and emptying elevated costs, ranging from 10,000 pesos, equivalent
to approximately 500 USD [49].

It must be considered that the selected technology can impact economic accessibility [1].
The costs of a WWTP (including installation, operation, and maintenance) are high, mainly
due to the consumption of electrical energy, reagents, and replacement parts [90]. Despite
this, it has been proven that public spending for social purposes has a favorable relationship
with the level of coverage for both water and sanitation services. The public intervention
has increased water and sanitation coverage in developing countries. On the contrary, since
sanitation projects require initial solid investments and have low rates of return, it is not
common for the private sector to finance them [76].

3.5. Acceptability

Sanitation solutions must be adapted to the social and cultural acceptability of the
different regions (privacy, separate facilities for women and men in public places, hygiene
practices and conditions, absence of sewerage odors)

In 2017, the Special Rapporteur on the human rights to safe drinking water and sanita-
tion, on his mission to Mexico, declared that access to water and sanitation is not adequate
for rural communities with a vulnerable population in the country. These communities
have their traditions, culture, and practices, which must be considered and respected in
public policies and programs [23]. This aspect is relevant for implementing public policies
since sanitation is linked to the culture and privacy of people [1].

There is little official information on this topic. It is estimated that the exclusive or
shared use of toilets in homes is an important element to consider for the acceptability
and hygiene of sanitation services. About 123 million people have a household toilet
facility, 91.78% have a toilet for exclusive use at home, and 8.15% have a shared toilet
(approximately 10 million people) [30].

On the other hand, 40 national news items were found related to the limitations of
sanitation regarding acceptability (Figure 7).
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One of the main aspects to consider sanitation as non-acceptable is the sewage odor
generated due to the malfunction of the sewerage systems (overflows or leaks of wastewater
mainly in urban areas, and discharges of untreated wastewater on beaches, rivers, lakes, or
dams). It causes dirt in the streets and damage to public health and ecosystems. National
news coverage has reported demonstrations, citizen protests, or social discontent due to the
inadequate functioning of the sanitation systems and its consequences [56,58,91–94]. However,
no information was found related to problems with privacy (for example, separated sanitation
facilities for women and men in public places).

3.6. Equality and Non-Discrimination

Sanitation must be accessible, especially for the vulnerable and marginalized popula-
tion (people living in poverty conditions, migrants, indigenous people, refugees, inmates
and detainees, people with disabilities, women, children, older adults, people affected with
health conditions, or people living in remote areas) [1,73]. The Mexican Constitution, in
Article 1, states the obligation of all authorities to promote, respect, protect and guarantee
human rights, and establishes the prohibition of discrimination. Additionally, Article 4,
paragraph VI, indicates that every person has the right to the access, provision, and san-
itation of water for personal and domestic consumption. The law must define the bases,
supports, and modalities for equitable and sustainable access and use of water resources.

Despite this, in Mexico, the restricted access to drinking water and sanitation services
is an obstacle to the country’s economic growth and a source of inequality among the popu-
lation [9]. More than 70% of the country’s households have problems associated with water
rationing, low water pressure, and lack of sewerage network connections [95]. Poverty
and social exclusion are components that restrict the realization of human rights, such as
the HRS. Moreover, there is a two-way relationship between poverty and the environment
since the low-income population suffers the damage of environmental pollution while this
population is forced to impact natural resources to survive [96].

For this component, we found ten news items. A news story emphasized that the
development plans for the marginalized areas of southern Mexico do not include basic
water and sanitation works, which are necessary for the development and progress of the
communities [97]. Likewise, some sanitation problems have been reported in marginalized
areas, such as the poor basic sanitation services in some neighborhoods in Pachuca, in the
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state of Hidalgo [49], or the seismic events of September 2017, which caused the sanitation
infrastructure to collapse in some communities of the state of Oaxaca [92].

The marginalized population is at a disadvantage in terms of the realization of their
rights. Therefore, some special measures are required to facilitate the fulfillment of their
rights and social well-being [96]. In this context, the LFD establishes some exceptions to
the payment of the federal right for the use or exploitation of the federal public properties
as receiving bodies of wastewater discharges to populations of up to 10,000, non-profit
entities that provide medical, social or free educational services for the benefit of rural
populations of up to 2500, and domestic users in localities that lack sewerage systems [87].
Likewise, under Article 138 of the LAN Regulation, localities with less than 2500 people
are exempt from complying with physicochemical and bacteriological characterization
requirements [36].

Inequality and discrimination are due to economic, social, cultural, and even geo-
graphic factors [18]. A study conducted in 15 Latin American countries (including Mexico)
determined that sanitation coverage between 1994 and 2014 in rural areas represented one
of the most inequitable areas in Latin America [76]. It has been identified that the sanitation
system is basic or nonexistent in some rural communities. There are also wastewater
discharges in local streams, which are a source of supply for the population [23].

Between urban and rural areas, the challenges are different. While drainage and
sewerage networks are generally available in urban areas, septic tank systems are employed
for the disposal of wastewater in rural areas [90]. Therefore, the same techniques cannot be
used for projects in remote locations and in urban areas. Other differences are funding or
community participation [76].

We found two pre-established indicators related to equality and non-discrimination
in sanitation. Concerning the availability of sewerage services and location of sewage
disposal, there are about 35.15 million households in Mexico, of which, according to the
national average: 78.1% are connected to the public sewerage network, 16.2% are connected
to a septic tank or biodigester, 0.9% discharge their sewage in ravines or cracks, 0.4%
discharge their drainage directly into rivers, lakes, or sea, and 4.3% do not have any
drainage. However, there is a disparity between urban and rural areas. While in urban
areas (localities of up to 2500 people), the sewerage network’s coverage is 89.6%, in rural
areas (localities with less than 2500 people), it is only 32.1%. Likewise, the rural population
that does not have sewerage connections is 16.4%, while the urban population is 1.2% [30].
On the other hand, discharges to septic tanks or biodigesters prevail in rural populations,
being 47.9%. In addition, rural communities register a higher percentage of discharges to
ravines and cracks (2.5%), and rivers, lakes, or sea (0.9%) [30] (Figure 8).

Public policies on sanitation focus on water-based sanitation [98] since it is usually
considered the most suitable option in the long term. However, fecal sludge management
is generally unplanned, poorly regulated, and provided by informal service operants for
on-site sanitation systems. Despite on-site sanitation being considered an interim solution
for informal areas, it is used in many formal settlements [99].

On the other hand, the indigenous communities are within the main marginalized
groups in Mexico. According to the National Institute of Indigenous Peoples, 87.5%
of the municipalities with indigenous populations observe a high or very high level of
marginalization. In 2015, the total household population was 29.75 million, and 93.1% had
access to public sewerage networks. However, the total household indigenous population
was 2.79 million, of which 73.1% had access to those services [100].

News coverage involved some sanitation problems in indigenous communities. One
is the case of the Chontales indigenous communities in the state of Tabasco, who have
filed a complaint before the CNDH demanding to stop pollution of El Limón Lagoon [101].
Furthermore, some cases of rural indigenous communities in the state of Oaxaca lack access
to sanitation and sewerage services [82].

There was no specific available information regarding other vulnerable groups.
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3.7. Government Management and Inter-Institutional Coordination

In Mexico, water and sanitation management is ruled by federal and state laws
and regulations. However, it is implemented at the local level; thus, it is necessary to
coordinate federal, state, and local actions. Article 4 of the Mexican Constitution, paragraph
VI, mentions that the State must guarantee the human rights to water and sanitation,
establishing the participation of the federal, state, and local governments, as well as the
participation of citizens. In the same way, the law also considers coordination between
different government agencies. Table 4 shows the municipalities, states, and some federal
agencies’ primary responsibilities on sanitation.

Despite the legislation that establishes concurrent competencies and responsibilities,
sewerage systems and WWTP are under a scheme of fragmented responsibilities and
without adequate coordination. This is one of the main problems in water and sanitation
governance, and it generates problems over jurisdiction [22,23,102]. Joint decisions by
many authorities make management a slow and challenging task (e.g., in the case of
infrastructure development). Furthermore, delays and complications also arise due to
differences in priorities and financial capabilities between authorities [102].

For this component, we only found one official indicator. According to the progress
of indicator 6.5.1 of the Sustainable Development Goals (SDG) [103], in 2020, Mexican
authorities were at a medium-low level in Integrated Water Resource Management (IWRM)
(which includes water and sanitation). According to the results of this indicator, the authori-
ties in Mexico have an explicit mandate to coordinate the implementation of IWRM and
the capacity to guide the formulation of plans. However, there is still a lack of progress
to conduct IWRM plans and their monitoring, evaluation, and adjustments. Likewise,
there is some progress in sanitation in terms of inter-institutional coordination, such as
the collaboration agreements established by CONAGUA to promote comprehensive san-
itation of beaches and their international certification. Furthermore, in the cross-border
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region, CONAGUA works with the Agency for Environmental Protection of the United
States in the Joint Investment Program for Drinking Water and Sanitation Infrastructure
Projects [103].

Table 4. Primary responsibilities of the municipalities, states, and federation in sanitation, related
to sanitation.

Article/Law Description

Municipal Responsibilities

Art. 115/Mexican Constitution
It establishes that the municipalities are responsible for the services
of drinking water, drainage, sewerage, treatment, and wastewater
disposal.

Art. 88/LAN a
It indicates that the municipalities are resposible for managing
wastewater discharges to the sewerage systems of population
centers.

Art. 8 (VII)/LGEEPA b
It establishes that the municipalities are responsible to apply the
legal provisions on the prevention and control of the contamination
caused by the wastewater discharges of the population centers.

Art. 44/LAN and
Art. 84/LAN Regulation c

It is the responsibility of the municipalities as well as the water and
sanitation utilities, the wastewater treatment for urban public use
prior to the discharge into receiving national water bodies.

Concurrent
Responsibilities

(municipalities, states and
federation)

Art. 83/LAN Regulation

It establishes that the CONAGUA d and the municipalities or water
and sanitation utilities, together with the states, and the water and
sanitation utilities, will establish the sites and measuring forms for
water supply and the discharge of wastewater, and the compliance
with quality regulations.

Art. 89/LAN

It establishes that when the wastewater discharges affect or may
affect drinking water supply sources or public health, CONAGUA
or the corresponding River Basin Organization will notify the
authority and will dictate the denial or revocation of the
corresponding permit, or the suspension of the water supply, as
long as these anomalies are eliminated.

Art. 119 BIS/LGEEPA

In terms of prevention and control of water pollution, the state
governments and the municipalities are responsible for controlling
wastewater discharges to sewerage systems, monitoring the
corresponding official Mexican regulations, require those who
generate wastewater discharges and do not comply with the
regulation the installation of treatment systems, and register the
discharges to their drainage and sewerage systems which will be
integrated into the national registry of wastewater discharges.

Art. 44/LAN

The municipalities and the states are entitled to agree with the
River Basin Organizations and CONAGUA on establishing regional
systems of wastewater treatment discharges that have been
discharged into a national water body.

Federal Responsibility (CONAGUA
and Ministry of Health)

Art. 9/LAN

The CONAGUA is responsible for studying the recommended
payment fees for wastewater discharges, and promoting and
supporting urban and rural public services for drinking water,
sewerage, sanitation, recirculation, and reuse in coordination with
the states and municipalities.

Art. 158/LAN Regulation
The CONAGUA is responsible to promote and provide state and
municipal authorities with technical assistance to prepare studies
and projects for drinking water, sewerage and sanitation works.

Art. 17 BIS (II)/LGS e
The Federal Commission for the Protection of Sanitary Risks is
responsible for proposing to the Ministry of Health the national
policy against sanitary risks, including basic sanitation.

Art. 65 (IV)/LGS
In their respective spheres of competence, the health, educational,
and labor authorities will support and promote actions related to
access to drinking water and sanitary means of eliminating excreta.

Art. 1343/Regulation of the LGS in
matters of the sanitary control of
activities, establishments, products,
and services

It establishes that the Ministry of Health and the state governments
will monitor compliance with the health regulations related to
wastewater.

Notes: a National Water Law; b General Law of Ecological Equilibrium and Environmental Protection; c Regulation
of the National Water Law; d National Water Commission; e General Health Law.
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During this investigation, 51 national news items were associated with government
management and inter-institutional coordination on sanitation matters (Figure 9).
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Some of the news stories exhibited cases that limit the realization of the HRS, such as
the lack of the authority’s commitment to solving sanitation problems [92,104,105]. Other
news items reported possible law violations on water and sanitation services (e.g., the
irregularities investigated in Baja California [106] and Tamaulipas [107]), or the limitations
on the actions of the institutions (since some institutions lack the legal authority to impose
fines or penalties [108].

However, other news stories reported actions that enhance the exercise of the HRS. For
example, legislation associated with sanitation, such as the reforms to the Law on the right
to access, provision, and sanitation of water in Mexico City [109], the reform to Articles
88 Bis and 120 of the LAN to increase the amount on fines for those who pollute and exploit
water without permission [110], or fines and sanctions, such as the case of dismissal of some
authorities of the water and sanitation utility in Acapulco, in Guerrero [111]. Additional
news stories include the provision to fine municipalities that do not invest resources to
treat their wastewater in the state of Tamaulipas [112], the closure of a WWTP due to
contamination in Tlaxcala [113], and the transfer of water and sanitation utilities from
private to public management, as in León, Guanajuato [114], and in the Tampico-Madero
region, in Tamaulipas [115].

3.8. Access to Information and Public Participation

All people must have equal access to information on water, sanitation, and the environ-
ment. States must have adequate, precise, updated, and detailed information on sanitation
coverage in the country. The information must be complete and transparent [116]. Likewise,
each person has the right to participate in the decision-making process that affects their
rights to water and sanitation. The States must guarantee the participation of the people in
the planning, construction, maintenance, and supervision of the sanitation services [16].

For this component, there were two official indicators. According to the 2020 results
of indicator 6.5.1 of the SDG in Mexico [103], some mechanisms have been established to
facilitate participation in the public sphere in terms of sanitation (such as the 42 clean beach
committees that promote water management in coastal areas). Likewise, in the private
sector, the LAN recognizes the Water Advisory Council as an autonomous advisory body
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formed of individuals from the private and social sectors sensitive to water problems and
their management. However, it has been argued the urgency to include the participation of
vulnerable groups, such as indigenous communities, Afro-Mexicans groups, as well as the
gender perspective, since no clear procedures have yet been established to raise awareness,
reduce language barriers, or facilitate interaction with specific vulnerable groups. The
Special Rapporteur on the human rights to safe drinking water and sanitation on his
mission to Mexico, declared that he obtained reports of deficient information from the
authorities on water and sanitation, as well as a lack of transparency in the information [23].

On the other hand, 23 news stories were found on participation and the right to
information concerning sanitation. Related to participation, news coverage emphasized
(1) citizen demonstrations in demand of better water and sanitation services (the block-
ades due to dysfunctional sewerage networks in Torreón, Coahuila [89,94,117–119], and
in Ciudad Madero, Tamaulipas [91,120], and the demonstrations by fishers due to the
high level of contamination that caused damage to their productive activity in the Gulf
of Tehuantepec [121]); (2) the environmental demands of civil society (the demands of
environmental groups in the Tula region, in Hidalgo [122–124], as well as in the Santiago
River and other regions of Jalisco [125,126], and for wastewater treatment projects [127]);
(3) attention of the government to complaints about sanitation problems [128–130]; and
(4) complaints filed before the CNDH.

Concerning access to information, there is the National Water Information System (Sis-
tema Nacional de Información del Agua: SINA), some annual official publications on drinking
water and sanitation by CONAGUA, as well as the General Law of Transparency and Access
to Public Information [103]. However, there are still some limitations. News coverage pre-
sented the case of pollution of the beaches of Acapulco, Guerrero, in which the authorities
made allegations of false information regarding the origin of the pollution and assured that
contamination was due to stormwater discharges and not sewage [93,104,105]. News coverage
also reported that the National Institute of Transparency, Access to Information and Protection
of Personal Data, ordered CONAGUA to report on the discharge of pollutants in Lerma River
and Lake Chapala [131].

3.9. Environmental Protection

Pollution is one of the main problems of bodies of water, rivers, lakes, groundwater,
and coastal areas. It comes mainly from urban wastewater and chemical products from
agriculture and industry [6].

Everyone has the right to access adequate and safe water and sanitation services [116].
However, a sustainable urban water (and sanitation) system should not have adverse envi-
ronmental effects, while providing the required services and protecting human health [132].
The lack of access to sanitation for some people affects the entire community or other
communities that will suffer the consequences of the generated pollution. People have the
right not to be negatively impacted by the mismanagement of wastewater by others, and
the States must protect these people [98].

For this component, we found two official indicators. In 2019, only 49.1% of municipal
and industrial wastewater generated in Mexico was adequately treated [21]. It means that
more than 50% was discharged into water bodies without any treatment. Considering that
one liter of wastewater can contaminate approximately 8 L of freshwater [133], the amount
of untreated wastewater can have a considerable multiplier effect [6]. Only 52.9% of the
water bodies in the country were classified as having a “good” water quality status [21].

The environmental component is one of the most recurrent topics in news coverage
on sanitation in Mexico, especially regarding the consequences that inadequate sanita-
tion causes for ecosystems and natural resources. There were found 90 national news
items that associated sanitation with socio-environmental issues. Some significant cases
of pollution of water bodies in Mexico were the contamination in the Tula River in Hi-
dalgo [122,124,134,135], on the Papaloapan River in Veracruz [136], on some beaches of
Baja California [65,66], Guerrero [67], the Pánuco River and the Chairel and Carpintero
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lagoons in Tamaulipas [69,137–139]. Likewise, news coverage reported some pollution
damage to ecosystems, such as damage to the reefs of Cozumel, Quintana Roo [140,141], in
the Arroyo Moreno Mangrove in Veracruz [142], the death of fish due to contamination in
La Estanzuela dam in Hidalgo [70] and Lake Chapultepec in Mexico City [68], and damage
to oyster production due to wastewater discharges in the Pánuco River, in the state of
Tamaulipas [69].

From this news coverage analysis, it was possible to determine that some limitations
of the environmental component associated with sanitation in Mexico are (1) contamination
by residential or tourist real estate developments, such as the case of the Bacalar Lagoon,
where its development has been accompanied by contamination due to poor management
of sewerage and septic tanks [143], (2) cases of pollution associated with possible law
violations on water and sanitation services [106,144], (3) damage caused by pollution to
ecosystems and productive activities (for example in the case of fishing activity in the
Gulf of Tehuantepec, which has been affected by the pollution produced by untreated
wastewater discharged by homes [121]); and (4) the non-compliance with regulations that
generate pollution [145].

Moreover, there were some public responses to the problem of contamination due to
inadequate sanitation. These actions include (1) the closure of companies, hotels, or WWTP
for pollution problems [113,146–148], environmental demands of civil society (the demands
to decrease pollution in the Tula region in Hidalgo [122–124,149], (3) the cases filed before
the CNDH and the Inter American Commission of Human Rights (IACHR) [81,82,150,151]),
and (4) sanitation works and projects to prevent the contamination (e.g., the works that
plan to avoid wastewater discharges in the Tula-Tepeji region [135], and the sanitation of
the Molola River in Tepic, Nayarit [152]).

4. Conclusions

Sanitation as a human right entails looking at other elements not considered from the
traditional sanitation approach. In addition to the shared vision of sanitation, as the avail-
ability of infrastructure and its proper functioning for wastewater treatment and disposal, it
includes social components such as the access to sanitation facilities for vulnerable groups;
cultural, economic, and environmental components; as well as the necessary institutional
and management arrangements, aspects of equality and non-discrimination, and the access
to information and public participation.

However, the lack of official data of some human right to sanitation (HRS) components
makes the studies challenging. For this reason, other resources are necessary. The analysis
of news coverage played an important role in this research since it made it possible to
consider other problems and the society-HRS dynamics that may not be feasible to identify
within the official data.

This research helped us to identify the main sanitation problems in Mexico from a
comprehensive perspective. Although there has been considerable progress in sanitation
in Mexico, there are still significant challenges to realizing this human right. One of the
most visible problems of sanitation is the pollution of water; however, a comprehensive
sanitation solution is needed (that means considering from the access to sanitation facilities
to the safe disposal or reuse of waste). There are problems related to the sanitation and
sewerage infrastructure, such as the lack of maintenance works (availability and quality),
obstacles associated with the physical and economic accessibility of these services for the
vulnerable population, inequalities between urban and rural areas, lack of information of
some HRS criteria (physical availability, acceptability and equality and non-discrimination),
and government management and inter-institutional coordination problems.

This investigation also led us to identify variables for possible indicators for future
research to evaluate sanitation as a human right according to the specific Mexican context.
Finally, this study contributes to inter and multidisciplinary research on the relationship
between quality of life, development, and the environment. It represents an effort to
capture the complexity of sanitation in Mexico as a human right and its current situation
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and, at the same time, a path for future studies of the HRS assessment considering a
comprehensive perspective.
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Appendix A

Table A1. News coverage on sanitation problems in México by HRS component.
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National 9 1 3 1 1 1 3 7

• Lax criteria for contamination in Mexico and lack of supervision. 4

• Lack of wastewater treatment in Mexico/Poor sanitation services. 5

Baja California 4 3 1 1 4

• Closure of beaches in Ensenada due to wastewater pollution. 1

• Wastewater pollution in the Tijuana-San Diego region. 2

• Investigation of companies in Tijuana for polluting discharges. 1

Ciudad de México 7 1 7 1 1

• Outbreaks of wastewater from sewers and drains, overflows in
rainy seasons, mainly caused by sewerage networks in poor
condition, in many city areas.

6

• Sewage spill in the treatment plant caused the death of dozens of
fish in the Lake Mayor of Chapultepec.

1
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Coahuila 16 15 1 8 6 1

• Pollution in the Aguanaval River. 1

• Leaks, odors problems, and outbreaks of wastewater through
sewers and drains, in several neighborhoods in the cities of
Torreón and Matamoros, which cause sources of infection to the
population.

10

• Protests, demonstrations, and/or blockades demanding solutions
to sanitation problems in the city of Torreón.

5

Durango 10 1 10 8 2

• Outbreak of wastewater in the streets adjacent to the hospital in
the city of Gómez Palacio.

1

• Wastewater leaks that generate problem odors and sources of
infection in various neighborhoods in the city of Lerdo.

8

• Discharges of wastewater in the De la Villa River cause damage to
health and tourism.

1

Estado de México 14 4 12 3 1 2 4

• Natural borders receive discharges from neighbors who use them
as natural canals for their sewage.

2

• Wastewater contamination in El Capulín dam. 1

• Floods due to rains and infrastructure failures. 4

• Overflow of the Coatepec River, San Agustín Canal, Angulo dam,
due to rain and lack of maintenance.

4

• Proliferation of irregular wastewater discharges from human
settlements and real estate developments.

2

• Entrance restricted in Guadalupe Lake due to discharges of
municipal wastewater.

1

Guanajuato 3 3 1 1

• Wastewater discharges in De la Olla dam. 1

• Leaks, odor problems, and sewage spills in the city of León. 1

• Death of WWTP workers in León. 1

Guerrero 17 3 3 7 3 14

• Wastewater contamination of beaches in Acapulco. 3

• Municipal government argues that pollution problems are due to
rainwater and not wastewater.

14
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Hidalgo 7 4 2 1 1 2 1 3 5

• Wastewater pollution from Mexico City on the Tula River. 4

• Wastewater contamination in the La Estanzuela dam causes the
death of fish.

1

• Wastewater canal overflow. 1

• Lack of basic services in the municipality of Pachuca. 1

Jalisco 12 1 10 2 1 1 2 9

• Wastewater in the Cajititlán Lagoon. 1

• Open-air wastewater canal generates pollution. 1

• Drinking water with fecal residues. 2

• Pollution of the Santiago River. 3

• Pollution due to the collapse of collectors. 4

• Pollution in Lagunas region. 1

Michoacán 1 1

• Pollution of Lake Patzcuaro. 1

Morelos 1 1 1 1 1

• Denounce of lack of sewerage services. 1

Nayarit 1 1

• Health alert for contamination of Sayulita beach. 1

Nuevo León 1 1 1 1

• Contamination of the La Silla River due to wastewater leaks. 1

Oaxaca 8 6 5 1 2 2 1 1 5

• Wastewater pollution of the Gulf of Tehuantepec causes economic
damage to the fishing sector.

1

• Poor infrastructure, lack of maintenance, and abandonment of
wastewater treatment plants.

4

• Suspended fishing and closed permits due to wastewater
contamination in the lagoon caused by some communities
discharges into the Los Perros River.

2

• Juchitán residents decided to open a drain due to the lack of
sewerage networks and pour their sewage into it, which flows into
the lagoon.

1
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Puebla 5 2 2 1

• Wastewater contamination in the Atoyac River, Puebla. 2

• Drainage overflow in Tlacuilotepec road despite work recently
completed two years ago.

1

• Lack of treatment plants in municipalities. 1

• Unfinished projects. The wastewater treatment plant project in
Coapan is abandoned.

1

Querétaro 1 1 1

• Pollution in the Querétaro River. 1

Quintana Roo 8 5 2 1 2 4

• Hotel closure due to damage to ecosystems. 1

• Pollution in Bacalar Lagoon due to the proliferation of real estate
developments that discharge wastewater untreated and poorly
managed septic tanks.

1

• Poor and unhealthy sewerage in Holbox. 4

• Hoteliers pour sewage into the reefs of Cozumel. 2

Tabasco 1 1 1 1 1 1

• Chontales take a complaint to CNDH for contamination of the El
Limón lagoon.

1

Tamaulipas 11 1 8 4 3 4

• Wastewater contamination in the El Carpintero Lagoon and the
Pánuco River.

2

• Urgent to give priority to wastewater treatment projects. 1

• Drainage spill causes health problems (dermatitis and stomach
problems) in the Villas de Altamira subdivision, of the La Pedrera
community.

1

• Sewage spills in streets in Tampico and Madero. 3

• Pandemic increased sewage discharges to lagoons and rivers in
Tamaulipas.

1

• Problems with oyster production due to the wastewater discharges
into the Pánuco River.

1

• Protests and blockades due to repeated sewage outbreaks in
Ciudad Madero homes.

2
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Veracruz 2 2 1 1 2

• Pollution in the Papaloapan River. 1

• Urbanism threatens the mangrove swamp of Boca del Río. 1

Yucatán 1 1

• Contamination (fecal matter) in cenotes. 1

Table A2. News coverage on sanitation public responses by HRS component.
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Nacional 2 2

• Penalties increase for those who pollute and exploit water without
permission.

1

• Progress on the law of public service price adjustments for 2021. 1

Baja California 5 3 4 5 1

• Binational project and rehabilitation of wastewater treatment
infrastructure in the Tijuana-San Diego region

5

CDMX 11 10 2 4 1 2

• Legislative reforms of the Sacmex law. 2

• Political acts. 1

• Reuse of wastewater. 1

• Technical training. 1

• Meetings to resolve sewerage and sanitation claims. 1

• Investment and sanitation works (drainage, Magdalena river,
Tláhuac).

5



Sustainability 2022, 14, 2707 29 of 38

Table A2. Cont.

Public Responses (by State)

N
o.

of
N

ew
s

St
or

ie
s

A
va

il
ab

il
it

y

Q
ua

li
ty

Ph
ys

ic
al

A
cc

es
si

bi
li

ty

A
ff

or
da

bi
li

ty

A
cc

ep
ta

bi
li

ty

Eq
ua

li
ty

an
d

N
on

-D
is

cr
im

in
at

io
n

G
ov

t.
M

gm
ta

nd
In

te
r-

In
st

.C
oo

rd
.

In
fo

rm
at

io
n

an
d

Pa
rt

ic
ip

at
io

n

En
vi

ro
nm

en
ta

lP
ro

te
ct

io
n

Chiapas 2 1 1 2

• CNDH recommendations for river contamination. 2

Coahuila 2 2 1

• Infrastructure maintenance. 1

• Political acts. 1

Edo. Méx. 6 1 4 1 3 1 1

• Repairs of sewerage networks and sanitation work in Ecatepec. 4

• Agreement to deal with wastewater discharge to the lagoon in
Toluca.

1

• Cleaning of rivers in Texcoco 1

Guanajuato 4 3 1 1

• Construction of treatment plants in Irapuato, León, and Silao. 3

• Recovery of private water and sanitation services in León. 1

Guerrero 3 2 2

• Presidential commitment to address the wastewater problem. 1

• CNDH recommendations for river contamination. 1

• Dismissal of directors. 1

Hidalgo 3 2 1 2

• Complaint in European countries for the contamination problem in
Hidalgo.

2

• Sanitation works. 1

Jalisco 7 1 2 3 1 4

• Precautionary measures of the IACHR. 1

• Closure of companies due to damage to the Santiago River. 1

• Demand to judicial authorities. 1

• Recovery of the Santiago River. 1

• INAI orders the National Water Commission (CONAGUA) to
report information about the discharge of pollutants.

1

• New wastewater treatment plant. 1

• Proposition to suspend industrial water discharges. 1
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Morelos 1 1

• Sanitation works. 1

Nayarit 1 1 1 1

• Cleanup of the Molola River. 1

Nuevo León 1 1 1

• Congress demands sanctions against Water and Drainage of
Monterrey for river ecocide.

1

Oaxaca 4 3 2 1 1 1

• CNDH recommendations for river contamination. 1

• Sanitation works in Juchitán. 3

Puebla 3 1 1 1

• Sanitation works investment. 2

• Hydraulic project stopped due to possible contamination. 1

Quintana Roo 2 1 2 2

• Hotel closure. 1

• Lawsuit against CONAGUA and the Drinking Water and
Sewerage Commission (CAPA) in Quintana Roo for the
non-compliance with works and wastewater discharges.

1

Tamaulipas 6 2 1 4

• Sanitation works. 2

• Government of Tamaulipas takes control of 3 wastewater
treatment plants.

1

• Fines will be applied to municipalities that do not provide
resources to treat wastewater.

1

• Sanitation works investments. 1

• Criminal complaint about a case of water treatment plants in
Tamaulipas.

1

Tlaxcala 2 2 1 2

• Profepa closures wastewater treatment plant in Tlaxcala. 2
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