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Abstract
The objective of this research was to determine the level of knowledge and perception of the Costa Rican
population about water for human consumption, general concepts, the impact of human activities, the
occurrence of extreme events and water management and governance. In 2016, a quantitative-descriptive
study of population perception was carried out through a semi-structured survey in which 800 people were
consulted, through calls to landlines. It was found that the Costa Ricans: a) perceived that water is a public
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Resumen
El objetivo de la presente investigación fue determinar el nivel del conocimiento y percepción de la
población costarricense acerca del agua para consumo humano, conceptos generales, el impacto de las
actividades humanas, la ocurrencia de los eventos extremos y gestión y gobernanza del agua. En el 2016,
se realizó un estudio cuantitativo- descriptivo de percepción de población por medio de una encuesta
semi estructurada dirigida a 800 personas, a través de llamadas a teléfonos fijos. Se encontró que los
costarricenses: a) percibieron que el agua es un bien público y que existe mayor disponibilidad de la que
en realidad hay, b) 22 % indicó tener problemas de abastecimiento, infraestructura y/o calidad del agua, c)
son conscientes de la contaminación de los cuerpos de agua y, d) percibieron afectación por inundaciones y
deslizamientos y, e) 55 % coincidió en que el agua para consumo proviene de pozos y nacientes, pero sólo
el 12 % y el 36 % tuvo una noción general de lo que es un acuífero y el agua subterránea, respectivamente.
Se concluye que los programas de educación deben incluir conceptos generales sobre agua subterránea,
gestión y gobernanza del agua y que la anuencia a pagar más por el tratamiento de las aguas residuales
debe tomarse en consideración por las instituciones para la mejora del saneamiento ambiental.
Palabras clave: Agua; Recurso Hídrico; Percepción Social; Políticas Públicas; Costa Rica.
Resumo
O objetivo desta pesquisa foi determinar o nível de conhecimento e percepção da população da Costa
Rica sobre a água, como: o consumo humano, os conceitos gerais, o impacto das atividades humanas,
a ocorrência de eventos extremos, a gestão e o manejo. Em 2016, foi realizado um estudo quantitativodescritivo da percepção da população por meio de uma pesquisa semiestruturada voltada para 800 pessoas,
mediante chamadas para telefones fixos. Verificou-se que os costarriquenhos: a) perceberam que a água
é um bem público e que há uma maior disponibilidade do que realmente existe; b) 22% indicaram ter
problemas com abastecimento, infraestrutura e / ou qualidade da água; c) estão cientes da contaminação
dos corpos de água e, d) perceberam o prejuízo devido a inundações e deslizamentos de terra e, e) 55%
concordaram que a água para consumo provém de poços e nascentes, mas apenas 12% e 36% tinham uma
noção geral do que são um aquífero e águas subterrâneas, respectivamente. Conclui-se que os programas
de educação devem incluir conceitos gerais sobre águas subterrâneas, gestão e manejo da água, e que
a disposição de pagar mais pelo tratamento de águas residuais deve ser levada em consideração pelas
instituições para a melhoria do saneamento ambiental.
Palavras-chaves: água; recurso hídrico; percepção social; políticas públicas; Costa Rica

Helga Madrigal-Solís , Silvia Echeverría-Sáenz, Yanina Pizarro-Méndez, Carolina Alfaro-Chinchilla,
Sylvia Jiménez-Cavallini , Jacqueline Centeno-Morales, Nelly López-Alfaro y Andrea Suárez-Serrano
Artículo protegido por licencia Creative Commons: BY-NC-ND / Protected by Creative Commons: BY-NC-ND
Uniciencia es una revista de acceso abierto/ Uniciencia is an Open Access Journal.

153

UNICIENCIA Vol. 34, N°. 1, pp. 152-169. Enero-Junio, 2020 • URL: www.revistas.una.ac.cr/uniciencia • Correo electrónico: revistauniciencia@una.cr

good and that there is greater availability of water than there is in reality, b) 22 % indicated having supply
problems, infrastructure and/or water quality, c) are aware of the contamination of water bodies and willing
to pay more for the treatment of wastewater, d) perceived a negative impact due to floods and landslides
and, e) 55 % agreed that water for consumption comes from wells and springs, but only 12 % and 36 %
had a general notion of what an aquifer and groundwater is, respectively. It is concluded that education
programs should include general concepts on groundwater, water management and governance and that
the willingness to pay more for wastewater treatment should be taken into consideration by the institutions
for the improvement of environmental sanitation.
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Introduction
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P

erceptions are formed by erecting social constructions of a given reality.
These perceptions correspond to a
system of values, ideas, and practices that
guide the establishment of a material and
social order and allow coding and classifying the world and individual and group
action (Moscovici, 1979). They become an
effective way to generate dialogue between
popular knowledge and scientific research
(Santos, 2005), whose purpose is the understanding of the values and practices that
society incorporates into the principles of
ecological rationality (Leff, 2002).
That said, it is understood that society's perception of the water resource will
have a significant influence on the management and decisions made regarding its
protection since it allows visualising expectations, satisfactions or aspects to be
improved by of actors involved (Benez et
al., 2010). For this reason, it is of great relevance, at the country level, to understand
social perceptions about water, its use and
its management. In addition, the approach
to the integral management of the water resource must be developed in an interdisciplinary manner since, in this way, general
concepts are integrated from the knowledge and experiences of different scientific
and cultural fields, to understand and solve
problems related to the water (Martínez
Valdés & Villalejo García, 2018).
The fragility of the hydrological cycle places the human being in need to assess
each element, stage, and action around the
water. Global policies show growing concern and attention in this regard. An example of this is the establishment of the United
Nations Water (UN-Water), which is an interagency platform, formally established in

2003 by the United Nations (UN). The first
UN report on the Development of Water Resources in the world: Water for all, Water for
life (United Nations, 2003), integrated water issues in the political agendas of the UN
countries. This report indicates that we are
facing not only a global water crisis but also
a water resource management crisis due to
the inability to use appropriate methods for
its use. This situation lasts until today; for
this reason, studies like this generate relevant information for decision making.
To achieve sustainable national development, knowledge related to water, as well
as its protection and use, should be treated as
a priority and as a principal component to the
various aspects contemplated by development.
This issue has already been raised by the United Nations Organization in one of its Sustainable Development Goals (SDG6) (Comisión
Económica para América Latina y el Caribe,
2018). In Costa Rica, the 2013-2030 Water
Agenda (Ministerio del Ambiente, Energía y
Telecomunicaciones, Dirección de Agua, SENARA and AyA, 2013) and the Costa Rican
National Drinking Water Policy 2017-2030
(Instituto Costarricense de Acueductos y Alcantarillados, 2016) also stated water protection and use as a priority.
Taking into account the importance
of the water resource in the national agenda
and the necessity of having information to
introduce improvements in the educational
programs in the country, researchers from
various disciplines of the Universidad Nacional (UNA), Costa Rica, gathered within the framework of the Interdisciplinary
Research and Water Management Program
(PRIGA), in coordination with the Institute
of Social Studies in Population (IDESPO),
to carry out a survey called “Public Perception of the Current Situation of the Water
Resources in Costa Rica”.
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Reference frame
Currently, surface and groundwater
resources, fundamental to Costa Rica's socioeconomic development, are being threatened in quantity and quality (Estado del Ambiente, 2017). Despite being a country with
abundant water resources, with some 113 billion m3 al año (Estado del Ambiente, 2017),
it also has a heterogeneous, spatio-temporal
distribution of rainfall, so the availability of
water varies widely (Política Nacional de
Agua Potable de Costa Rica, 2016). This is
how some regions of the country experience
up to five months of the dry season, e.g. the
Northern Chorotega Region, where there is
a considerable decrease in the availability of
water for human consumption, agricultural
activities and other productive activities (Instituto Costarricense de Acueductos y Alcantarillados, 2016).

The contribution of wastewater from
homes and industries with inadequate systems for the disposal or treatment of sewage, as well as the transport of agrochemicals from agricultural areas, among others,
have altered the quality of surface water in
most basins in Costa Rica, decreasing the
amount of water available for consumption.
Since 2007, a continuous monitoring program, implemented by the Environmental
Analysis Laboratory of the UNA, evaluates the concentrations of heavy metals in
surface water at 64 sites in the Virilla River sub-basin; 34 of these sites have shown
moderate to high levels of pollution, especially in urban areas (Programa Estado de
la Nación en Desarrollo Sostenible, 2016).
In Costa Rica, the importance of
groundwater resources is undeniable. Based
on information from SINIGIRH (2018), of
the total water extracted by the Instituto
Costarricense de Acueductos y Alcantarillados (AyA) for human supply, about 60%
was groundwater, that is, from wells and
springs, while for the Empresa de Servicios
Públicos de Heredia, it was about 90%. The
aquifers Barva, Colima Superior and Colima Inferior, the most important reservoirs
in the Greater Metropolitan Area, provide
drinking water to 65 % of the inhabitants of
this region (Organización Panamericana de
la Salud, 2003). Aquifers can be described
as geological units capable of storing, transmitting and providing enough groundwater
to supply a specific demand, either through
wells or springs (Poehls and Smith, 2009).
Despite the great importance of this
resource, there is a risk of leaching pollutants from septic tanks, agricultural lands
and industrial zones, including nitrates and
other agrochemicals, in several areas of the
country (Estado del Ambiente, 2017; Fonseca-Sánchez et al., 2019; Madrigal-Solís et al.,
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The objective of this research was to
determine the level of knowledge and perception of the Costa Rican population about
water for human consumption, the impact
of human activities, the integrated management of the water resources, the occurrence
of extreme events, its origins and the cognitive appropriation of basic concepts. This
information will allow the implementation
of measures aimed at improving education
and awareness programs in society, which
is fundamental as a basis for empowerment
and social participation in water resources
management and protection processes in our
country. It is to be expected that the greater the knowledge of citizens related to water
resources, their importance in human supply
and their protection, the greater their interest
may be in participating, directly or indirectly, in water resource management processes,
improvement of services and sanitation.

ISSN Electrónico: 2215-3470
DOI: http://dx.doi.org/10.15359/ru.34-1.10

of large hurricanes, the development of gigantic floods, prolonged droughts and the
worsening of water stress, the sudden appearance of tornadoes, large hail storms, heat or
cold waves, intense frosts, eruptions, earthquakes and tsunamis (Renom, 2009). Events
that, for the most part, are intimately related
to climatic or meteorological variability.
Knowing beforehand that climatologically Costa Rica shows two well-defined
seasons, the rainy and dry season, the location in the intertropical convergence zone has
resulted in hydrological irregularities due to
the effect of the El Niño Southern Oscillation (ENSO), Niño and Niña phases. This
phenomenon, associated with old and new
anthropogenic and natural conditions or, due
to global warming, has caused much more
extreme events, where the availability of water resources has become the main trigger for
social uncertainty, high economic costs due
to damage to infrastructure and in the productive sector, and even the appearance or
recurrence of pests resulting from ecosystem
deregulation (Imbach et al., 2017; Ministerio
de Ambiente, Energía y Telecomunicaciones
and Instituto Meteorológico Nacional, n.d.).
With the current situation regarding
the use, quality, extreme events and management of water resources in the country,
the management of water resources at local
and national levels is one of the basic actions
to satisfy the primary needs of living beings
and guarantee their availability in terms of
quantity as well as quality for present and
future generations. Therefore, knowing the
perceptions of the Costa Rican population
about water resources allows identifying
information gaps, erroneous ideas rooted in
the population and point towards corrective
measures with reliable information in the
educational field, public opinion in general
and in decision-makers.
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2014); such is the case of the Barva aquifer,
where an increase in nitrates has been found
in sectors with larger agriculture and urban
areas (Madrigal-Solís et al., 2017; Madrigal-Solís et al., 2019; Reynolds et al., 2006).
Among the potential sources of pollution, the
widespread use of septic tanks as a sanitation
system is one of the most concerning. By
2016, 76.4% of the population used septic
tanks and only 21.4% had sanitary sewerage
coverage (AyA, MINAE, and Ministerio de
Salud, 2016), which poses a threat to groundwater quality throughout the country.
The leading institution for the protection and management of water resources in
the country is the Ministry of Environment
and Energy (MINAE), with AyA in charge
of ensuring drinking water and sewerage
coverage at the national level. Fortunately,
the country has 92.5% of all the housing
supplied through an aqueduct (Instituto Nacional de Estadística y Censos, 2012); most
of the population has good quality water.
However, monitoring of water quality in the
Huetar Atlantic and Central Pacific regions
conducted in water for human consumption determined the presence of at least one
parameter not following the Costa Rican
Drinking Water Quality Regulation in 97%
of the systems analysed. Therefore, the challenges in terms of population supply include
improving the efficiency of the institutions
in charge of water management, increasing
the coverage and supply of drinking water,
especially in rural areas and, enhancing the
infrastructure to ensure the sustainability
of the service in quantity during extreme
events (Instituto Costarricense de Acueductos y Alcantarillados, 2016).
Extreme events are infrequent episodes, events or events in a particular territory
according to their statistical distribution. The
most common events include the circulation
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Methodology

Study population
Of the 800 people surveyed, 52.1%
were women, and 47.9% were men. All
age groups are represented with more than
17% participation in the survey; however,
the age group with the highest participation
among the surveyed population is 55 years
and older (25.1%), followed by the 25-34
age group (22%).
With regard to the education of the
population surveyed, most of the people
surveyed had only secondary education
(34.9%) and university education (34.1%),
followed by lower percentages associated
with primary education and para-university education, respectively and, finally, those
who indicated that they did not have any degree of education (0.75%) (Table 1).

•

Age (years)
From 18 to 24
From 25 to 34
From 35 to 44
From 45 to 54
From 55 and over
Total
Educational level
None
Primary
Secundary
Para-university
University
Total
Source: own research

•
•
•
•

MODULE I. General perception of
water resources.
MODULE II. Water for human
consumption.
MODULE III. Effect of human activities on water resources (extreme
events) and climate change.
MODULE IV. Effect of human activities on water resources (water supply,
quantity and quality).
MODULE V. Water resource management (sanitation and governance).

Table 1
Demographic characteristics of the persons
interviewed (N=800). Own elaboration.
Sex

Men
Women
Total
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Percentage
47,9
52,1
100
Percentage
17,4
22,0
18,0
17,5
25,1
100
Percentage
0,75
20,1
34,9
10,4
34,1
100
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A quantitative-descriptive study of population perception was conducted through a
semi-structured survey, carried out by residential telephones nationwide. This study was
performed during August 2016, with a sample
of 800 people from Costa Rica or foreigners
with two or more years of residing in the
country, adults and residents in private homes
that had residential telephones. The sample
was calculated based on general data of the
country regarding the total number of women and men and stratified by sex and age. A
maximum error of 3.5 percentage points was
obtained with 95% confidence. The survey,
designed with an interdisciplinary approach,
considered aspects related to water resources, both in terms of population perception/
opinion (not comparable with national data
or statistics) and in terms of general knowledge of water resources (subject to comparison with data at the national level). These
themes were addressed through the application of a questionnaire of 50 questions, distributed in five modules:
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Results and discussion

In this study, 98 % of the respondents
considered that water belongs to every person, which is possibly a reflection of the
population's deep-rooted perception of universal rights to water and the fact that accessibility to water is postulated as an inalienable human right (United Nations, 2010).
In spite of this, when people were asked if
they would be willing to share the water of
their community with another neighbouring
community, the percentage drops to 93 %,
evidencing that, faced with the reality of
a possible scarcity of water, some people
were less willing to facilitate the equitable
distribution of water, although a high percentage maintains the position of sharing.
This behaviour has been observed in several
countries, where, as scarcity or inequality in
water distribution increases, social conflicts
over unsatisfied demand increase (Fornaguera, 2015; Reyes, 2017; Urteaga et al.,
2016).
Another question referred to the perception of water-related problems in the
communities. Almost 80 % of the surveyed
population considered that they do not have
water problems, while 21.6 % of people indicated that their main problems are water
supply or scarcity, limited infrastructure,
mismanagement of the resource, pollution
and lack of water in the dry season. When
asked about possible solutions to the problems, they referred to improved infrastructure and water management, as well as communication improvement and efficient use
of the resource as the main solutions. However, very few surveyees considered taking
care of water sources as a solution. This
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Module I. General perception of
water resources

indicates that the majority of people considered that the water limitation derives from
an administrative and infrastructure issues
when actually, the background of environmental sustainability and preventive care is
much more relevant in the long term (Foster
and Chilton, 2018).
The inquiry also evidenced that 12
% of the surveyees still consider that water
in Costa Rica is an inexhaustible resource;
therefore, their awareness of the rational use
of the resource could be lower. Fortunately,
88 % consider the resource to be exhaustible
and are more conscious of its vulnerability.
It should also be noted that the largest proportion of people who considered water to
be an inexhaustible resource were the oldest
(>55 years), which is possibly a reflection
of the concepts taught in the education system in the past.
Another question regarded the availability of the world's water for human consumption. According to the U.S. Geological Survey estimates, less than 1 % of the
world's water is available for human consumption (USGS, https://water.usgs.gov/
edu/earthwherewater.html). According to
the results of this research, only 10% of the
respondents correctly indicated this answer.
The majority of Costa Ricans surveyed
(37.5 %) perceived that more than 50 %
of the planet's water is available, which is
a large overestimate and, again, reflects the
perception that there is much more water
than actually exists.
It is interesting to note that although
the respondents indicated that there is
more water in existence than there really
is, they also have the perception that it is
important to protect water (93.8 %) and
that every person is responsible for water
management (64 %).
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Module II. Water for human
consumption
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About water for human consumption, 86.3 % of the surveyees indicated that
they knew which entity supplies them with
water at home. The majority (53.4 %) indicated that the Aqueducts and Sewerage
Institute (AyA) is their provider, while 19.3
% indicated that their water comes from a
municipal (local government) aqueduct,
and 17.4 %, specified that the Administrative Associations of the Community Aqueduct and Sewer Systems (ASADAS) are in
charge of providing this resource. Only 6.8
% stressed that it corresponds to the Public
Services Company of Heredia (ESPH), and
3.2 % considered that other entities are responsible. When contrasting these data with
the national reality (≈ 47 % corresponds to
the AyA, 14 % to the municipalities, 30 % to
the ASADAS, 4.7 % to the ESPH and 4.3 %
to other administrators; Mora et al., 2016),
an underestimation of the importance of the
ASADAS as water providers, was observed.
Fifty-five per cent of surveyed Costa
Ricans agreed that water for consumption
comes from wells and springs; however, this
perception is lower than the 60 % and 90 %
reported by the AyA and ESPH, respectively (SINIGHIR, 2018). Another 22 % of the
surveyees indicated that their water came
from other sources (river, dam, pipe and
tank), and it should be noted that 23 % do
not know the source of the water they consume. This last point is of special relevance,
as it indicates the lack of interest of an important group of the surveyed population in

knowing the origin of the water they consume. This lack of knowledge has other repercussions, as it deprives this population
of the capacity to watch over the protection
of their supply sources or the quality of the
water they use. neighbouring42 % of the
people surveyed highlighted that water has
been deteriorating in recent years, however,
according to the survey, few people chlorinate (7.3 %), boil (14.4 %) or filter (13.7 %)
the water they consume.
Most of the population surveyed
(85.5%) also do not know how much water is consumed in their homes per month.
Only 32 % said they knew this information,
and indicated that their consumption ranged
between 11 and 20 m3, which is close to the
national reality because a family of four
people approximately consumes 15 m3/
month. It should be noted that most people recognised the problem of water supply
and yet are not very aware of the amount
of water spent in their homes. This situation makes it more difficult to determine the
effectiveness of water-saving measures applied in households.
Regarding the price paid for the water service, 80 % of the respondents said
they consider that they pay an appropriate
price and more than half (58 %) indicated
their willingness to pay more for the service (Figure 1). It is noteworthy that there
are still many houses which do not have a
water meter, so it is difficult to calculate the
consumption and, at the same time, it is not
possible to know if the charge is appropriate
in each house.
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Source: own research.

Module III. Effect of human activities on water resources (extreme events)
and climate change
During the survey, information was
obtained on the percentage of the Costa
Rican population that has lived (or perceived to have lived) some extreme event.
Sixty-three per cent of the surveyees stated
they had witnessed the passage and inclement weather of tropical storms (which have
indirectly and repeatedly affected Costa
Rica because of its geographical position).
Then, 33.1 % of the population highlighted
the incidence of droughts, 27.6 % said they
had experienced floods and 20.9 %, landslides. Surprisingly, 18.8 % claimed to have
experienced the passage of hurricanes, even
though the survey was conducted before
the direct impact of Hurricane Otto, in late

November 2016, a situation which showed
that a sector of the Costa Rican population
is not clear about what is considered a direct
impact and perhaps confused with the indirect effects caused by the passage of other
hurricanes in Central America (e.g. Hurricane Juana in 1988). Finally, 18.1 % said
they had experienced the negative effects of
flash floods and 17.8 %, tornadoes.
Even though these meteorological
events have always existed, the increase
in their frequency and intensity generates
great concern in the population. By comparing the quantitative data of this research
with a survey carried out by IDESPO in
2009 (IDESPO, 2011) it can be interpreted
that, in just seven years, the population has
perceived an increase in the occurrence of
all types of extreme events (Figure 2).
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Figure 1.
Percentage of affirmative responses on price, service, supply and quality of water (N=800).
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Own source of the research and IDESPO (2011).

Concerning flooding, people in the
2016 survey, were asked about their perception of the causes/ origins of this phenomenon. As a result, 91 % reported that floods
have been intimately associated with the
accumulation of solid waste in sewers and
rivers, while 66 % associated it with the pernicious effects of deforestation, 65.4 % with
the obsolete storm sewer infrastructure,
54.3 % with the construction of houses on
the riverbanks, 38.4 % with sedimentation
that accumulates in rivers and 30 % with urban areas growth. The above indicates that
the population clearly associates anthropogenic disturbances with increased risk and
vulnerability during times of affectation of
hydrometeorological phenomena. Moreover, important measures such as the Law
for Integrated Waste Management (Legislative Assembly of the Republic of Costa
Rica, 2010), adequate integrated watershed
management or land-use planning, are not
always implemented.

Costa Rica has the vulnerability of
historically threatened ecosystems whose
recovery is fundamental for the implementation of adaptation strategies, resilience
and water security in rural and urban territories. Given the latter, it was asked whether our respondents had been aware of the
infrastructure construction project for the
transfer of water from the Caribbean slope
to Guanacaste (Pacific slope). Only 38.6 %
of those polled indicated that they were conscious of this governmental commitment,
which is a project that arose as a strategy
to mitigate water stress in the dry tropics,
as well as taking advantage of the excess
water in the Caribbean, both predicted for
global warming scenarios (National Meteorological Institute and Regional Committee
of Hydraulic Resources, 2008).
Additionally, 91% of those interviewed said they knew what climate change
is and that 99% agreed that Costa Rica had
been affected by this phenomenon. However, Costa Ricans did not prioritise these
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Figure 2.
Percentage of people who reported having lived through extreme events, 2009 and 2016
(N=800).
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Among the people who thought they
knew what an aquifer is (N=442/800 people),
58 % stated that human decontamination of an
aquifer is possible, while 7 % did not know.
Only 35 % stated that decontamination is not
possible. This contrasts with the fact that, once
polluted, the water of an aquifer is extremely difficult to decontaminate, due to its very
low rates of movement through the pores and
fractures of the aquifer, its inaccessibility, the
Module IV. Effect of human activifact that certain pollutants are persistent, or the
ties on water resources (water sufact that the costs are so high that restoration
pply, quantity and quality)
would be economically unviable (Foster and
Chilton, 2018).
Of the total interviewed population,
When asked if they knew what groundonly 12 % demonstrated adequate, albeit bawater is, 63 % of the surveyees answered
sic, knowledge of what an aquifer is. The reaffirmatively. However, only 36 % had a
maining 88 % provided answers far detached
correct general idea of what groundwater
from the concept of an aquifer; among the
is: water that flows underground through
most frequent: river, intersection of rivers,
an aquifer (Poehls and Smith, 2009). Othunderground river; place or zone where
er people responded that groundwater is:
water is stored; drinking water under the
piped water; wells; springs; drinking or pure
ground; where there are fish; surface water
water; stagnant water; sewage; dirty water;
reserve; water under the ground; water near
water that passes under the ground through
the surface; a well; a spring or even stagnant
tunnels, culverts, pipes, pipelines, drains,
water. The results of this survey confirmed
conduits, caves or caverns; underground
the enormous need to reinforce topics related
rivers; underground lakes; what is under the
to these underground resources, in primary
sea or below the earth's crust.
and secondary education programs.
Amongst those who believed they
knew what groundwater is (N=500), only 46
% responded adequately
that water reaches subsoil
rocks or aquifers through
water infiltration through
the ground (Figure 3).
Others indicated that the
water was already there or
arrived through aqueducts,
amidst other responses;
Figure 3.
while one quarter indicated
Percentage of people interviewed who responded correctly or
that they did not know the
incorrectly to the question about how an aquifer is recharged.
answer. Despite the lack of
Own source of the investigation.
effects as causes of increased floodings over
the past years. This contradiction shows us
the multi causality of events, and the challenges that it implies for the adoption of
better environmental education on issues
of risk management in extreme events, climate variability, climate change and the difference between both concepts, to generate
proposals for adaptation and resilience.
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Module V. Water resource management (sanitation and governance)
Wastewater is defined as water that has
been used, and its quality has been modified
by the incorporation of pollutants (Poder
Ejecutivo, 2007). Considering the use and
final disposal of water in their homes, questions were asked regarding what surveyees
consider to be wastewater.
As can be seen in Figure 4, except for
rainwater collected in gutters, more than 79
% of people consider that water from showers, toilets and kitchen sinks to be wastewater.
However, there is a percentage of the population that, despite considering the kitchen
sink waters to be residual, did not perceive the
same with the water used in the toilets, which
is an incoherence or reflects lack of knowledge on the subject. With regard to rainwater,
59.1 % of the population considered it to be
wastewater, which can become an obstacle
for the promotion of rainwater reuse practices in certain applications for which its quality
may be appropriate, as has been done in projects at the Central American level, executed
mainly by NGOs, both for domestic and agricultural consumption (Global Water Partnership, 2016). The National University, through
IDESPO and the Mesoamerican Center for
Sustainable Development of the Dry Tropics
(CEMEDE-UNA), has developed modules of
Rainwater Harvesting Systems (SCALL, for
its Spanish acronym) for human consumption
and water harvesting reservoirs for agricultural uses in the Chorotega Region and the Caballo Island in the Gulf of Nicoya.
Regarding final disposal, questions
were asked about the destination of wastewater according to the classification by
groups of soapy wastewater and sewage. As
can be seen from Figure 5, the septic tank is
still the main solution for the disposal of toilet water, despite the recent construction of
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knowledge of the basic concepts surrounding groundwater, 97 % of the population
who said they knew what groundwater is
(N=485), was convinced that it is an important resource. Eighty-three per cent indicated
that it is used for human consumption, 83 %
responded that it is used for irrigation and 78
% said that it is used in industrial activities.
On the other hand, 94 % indicated that human activities cause groundwater pollution.
These results show that the Costa Rican
population, on the one hand, recognises the
importance of groundwater resources in the
development of the country and, on the other,
visualizes that they are threatened due to the
activities of this development.
Regarding surface waters in Costa Rica,
between 97 % and 99 % of the population surveyed perceived that domestic wastewater,
solid waste such as garbage, industrial waste
and agricultural products (fertilizers and pesticides) are the sources of rivers, streams and
lakes pollution; while 86 % perceived that
animal waste represents sources of pollution
for these water bodies. In addition, 99 % of
people said that the presence of pesticides in
water could cause mortality of fish and other
organisms, health problems for aquatic organisms and health problems for human beings.
This showed that the interviewed population
is aware of the damage that human waste
causes the country's surface water resources
and, consequently, to the aquatic fauna and the
health of the population.
In fact, there are several studies that
support the population's appreciation of the
severity of contamination of surface water
bodies in Costa Rica, both by solid wastes,
wastewater and other industrial and agricultural pollutants (Arias-Andrés et al., 2016;
Contraloría General de la República, 2013;
Echeverría-Sáenz et al., 2012; Echeverría-Sáenz et al., 2016; Fournier et al., 2017).
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the AyA data, since only 21.43% of the
total number of homes in the country are
connected to such systems (AyA, MINAE,
Ministry of Health, 2016).

Figure 4.
Percentage of interviewed population that considered different types of home-generated
waters as wastewaters.
Own source of the investigation.

Figure 5.
Percentage of respondents indicating which is the destination of their home´s wastewater.
Own source of the research.
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sewerage systems for wastewater treatment
by the AyA. Concerning soapy water, 35.6
% of those surveyed said they sent it to sewerage systems, information that surpasses
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represents an opportunity to increase the
collection of funds, through the water bill,
for the financing of projects that improve
environmental sanitation in our country.

Conclusions
In Costa Rica, there are weaknesses in
infrastructure and management that prevent
the supply of drinking water to the entire
population and, besides, pollution threats to
put the quality of surface and groundwater
resources at risk. Due to this fact, it is essential to understand the society's perception
of water resources, their use and management, in order to evaluate the approval or
disagreement regarding institutional actions
and the need to strengthen education programs, which would achieve greater social
impact in the decision-making process.
One of the most important conclusions of this research is the fact that 98 %
of the interviewed Costa Rican population
considered that water belongs to all people,
but in the case of any eventuality, 7 % would
not share their water with other communities. In addition, merely 10 % of the people
surveyed answered correctly that only 1 %
of the planet's water is available for human
consumption. Part of the surveyed population (22 %) indicated that they have water
problems in their community, for example,
inconveniences associated with water supply, infrastructure and quality. According to
64 % of the sample, the responsibility for
water resource management in Costa Rica
belongs to all people. Also, Costa Ricans
perceived greater affectation by floods and
landslides between 2009 and 2016, and at
the same time indicated that garbage in the
streets and sidewalks are the cause of the
floodings in the cities.
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It is important to mention that, in
the case of soapy water, some people recognised that they send their water to the curb
(19.6%) and to the river (13.8%), which
translates into direct water pollution problems. In fact, in Costa Rica, one of the most
important sources of point pollution is the
direct discharge of untreated industrial and
domestic wastewater into rivers, especially
in densely populated watersheds (State of
the Nation and Sustainable Development
Program, 2016). The General Comptroller
of the Republic (2013) estimated that only
5% of the ordinary wastewater discharged
into the country's water bodies, receives
pre-treatment, which entails the deposit of
an enormous load of pollutants in Costa Rica's rivers and streams.
Concerning the concept of wastewater within the supply and consumption cycle, approximately half of the people (54.2
%) did not consider that the wastewater
they generate could contaminate water for
consumption in their community. Although
the population is aware that human activities can generate water pollution as a global
problem, they do not relate to the fact that
the wastewater they generate can contaminate surface waters, and that this can be a
problem if surface waters are used for consumption. This perception could be derived
from the lack of knowledge of concepts of
the hydrological cycle such as those discussed in the previous sections.
The absence of adequate wastewater management and disposal systems has
direct consequences on public health. For
example, the incorrect disposal of excreta
increases the risk of disease, an effect that
is very clearly perceived by the population.
For this reason, it is to be expected that 94.2
% of people agreed to pay more for the
adequate treatment of wastewater, which
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