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ABSTRACT

The COVID-19 pandemic has had a significant impact on the life of human beings. In rural areas, water
supply and wastewater management are a survival challenge. They must be supported by universities
sensitive to the current reality in order to achieve the Sustainable Development Goals, in its numeral 6,
water and sanitation. In rural areas across the “Santa Elena” province, due to the isolation generated,
communication was affected, especially sectors such as “Libertador Bolivar”, a dry-semi-arid zone
located in the coastal area of Ecuador, which has access to drinking water collected from an aquifer
through the service provided by the local entities. However, few know about its uses, benefits, and the
maintenance that these systems require. The present study aims to validate communication methods,
through the transmission of messages about the use and care of water in times of COVID-19. The
methodology to follow is: i) potable and wastewater research, ii) surveys to measure knowledge about
drinking water and sanitation, iii) preparation of diffusion material, iv) dissemination of messages
through different digital media, and v) monitoring of social networks. It found that the Libertador
Bolivar sector has a significant deficiency internet access, considering that only 8 out of 40 students at
elementary school can receive virtual classes, and not necessarily through a computer, but through
mobile devices; therefore, the most effective method for the information transmission were social
media. Then, it proceeded to create an Instagram and Facebook page. In 4 weeks, 589 followers
obtained on Facebook and 185 on Instagram, as well as significant interactions with this topic, mainly
because a drought occurred (Presence of the climatic phenomenon “La Nifia”) that aggravated the
emergency to all the inhabitants. Finally, in times of pandemic, an excellent method
of communication and diffusion are the social networks, due to its easy accessibility, which reflected
in the resilience of interaction in the community.
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1 INTRODUCTION
Communication could be defined as the transmission of verbal and non-verbal messages. It
consists of a sender, a receiver and channel of communication. In the process of transmitting
messages, the clarity of the message may be interfered or distorted by what is often referred
to as barriers [1]. According to [2], communication-education includes both intentional
processes of influencing others through a structured teaching process and spontaneous
learning processes. Additional factors such as the intentionality of learning and the degree of
influence of the learner have to be considered. Communication processes can be classified
into two categories namely mass media and group media. The Internet is included in mass
media and it is focused on reaching a wide audience while the group media. According to
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[3], [4], the Internet could be considered the most popular, widespread and ubiquitous
(personal) communications technology on the planet.

The use of the new techniques of information in public health is focused on improving
the knowledge and transmission of relevant alerts/news [5]. However, public health problems
encountered by the community are policy, economic or political related, and no amount of
communication would influence change because there is a need for a policy or political
decision [1].

COVID-19 is an infectious disease caused by a newly discovered coronavirus (SARS-
CoV-2) and is rapidly spreading around the world. According to the World Health
Organization [6], COVID-19 has already affected 222 countries and territories around the
world. Currently, although the vaccines for this disease are beginning their distribution, the
first line of defense to fight against this pandemic is a combination of preventative measures
and mitigation strategies [7]. In this way, suggestion of social distancing, environmental
surface cleaning, self-isolation, travel restrictions, local and national lockdowns, quarantine,
limits on large gatherings, restrictions on opening businesses, and school closures, are as
some of the preventive measures that are needed to limit the spread of the disease.

In the case of Ecuador, like other countries, agglomerations are being avoided, schools
and colleges are being kept closed and meetings are not allowed because of fears of
contagion. In this way, the government has established that classes must be held virtually.
However, in the province of Santa Elena, not all inhabitants have access to internet.
According to the 2010 census, just 7.2% have access to this service, 13.5% have access to a
computer and 72.1% have access to a mobile phone [8]. According to [9], the use of
alternative media such as the radio or the peripheral was very popular in rural areas.

In the selected rural area (sector Libertador Bolivar), where the residents live mainly from
fishing and tourism in the area, the access and distribution of water requires special care. The
area is supplied with drinking water by the community water board JAAPMAN, through the
extraction of groundwater [10], [11]. It provides service to 6 communities, including the
parish of Libertador Bolivar [12]. The board is also in charge of transmitting information on
water supply and management [13], ancestral practices have been relevant mechanisms to
handle water shortage problems [14]. However, the university-community interaction has
carried out different service projects to the community that range from geology and
hydrogeology studies to green filter systems for Urban wastewater treatment [15].

In the case of wastewater, the stabilization ponds system has not been formally handed
over to them. However, few are aware of the special care and maintenance that these systems
require in sanitation terms. In addition, the area has no official communication system to
overcome the existing mobility restrictions. However, the extensive use of mobile phones
and applications such as WhatsApp, Instagram and Facebook, could be a suitable means of
communication for less playful issues [16].

The Internet is positioning as the platform that accumulates large amounts of knowledge,
which contributes to people who sometimes do not have much information or academic
knowledge, producing thousands of contents that can be not only accurate, but also surprising
and imaginative, and that is why we are talking about “the science of networks or network
culture” [17]. Specifically, social networks are a fundamental method of communication in
several areas, including education. Moreover, we are aware of its potential, because it not
only generates new ways of learning, such as collaborative learning, but also promises
infinite information and the opportunity for interconnectivity that could be good or bad,
depending on the case [18]. Social networks have demonstrated their usefulness in education,
in some studies that have been carried out [19], [20], improving productivity and encouraging
people to continue learning.
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This background leads us to propose this project whose objective is to validate
communication methods, through the transmission of messages about the use and care of
water during the COVID-19 pandemic and its impact on the resilience of the Libertador
Bolivar commune that allows the generation of awareness about the rational use of water.

2 METHODOLOGY
There were five phases. A general outline of the process followed is shown in Fig. 1.

Phase iii: Phase iv: Phase v:

Phase i:

e . creation of publication monitoring
bibliographic — . - " :
g. P didactic in social of social
review 5
material networks networks.

Referring to issues Use of digital

i to drinkina platforms for the
creation of

infographics and

videos related to
the topic.

Figure 1: General diagram of the phases followed during the investigation.

Phase i. Bibliographic review. In this phase, an in-depth research was conducted on all
topics related to raw water, drinking water, wastewater and its treatment, water use and
importance and care of the water resource. In addition, the review of various national and
international regulations that regulate the quality of the processes, of different types of
wastewater treatment and, finally, information on their impact on the environment and
repercussions on health was addressed.

Phase ii. Knowledge survey. Based on the information from the previous phase, two
surveys of 10 and 9 questions each were formulated. One survey was for drinking water and
the other one was for wastewater and wastewater treatment systems.

For the survey that was about drinking water, there were five levels of knowledge for
questions from 1 to 9: level 1: “No, I’m totally unaware”, level 2: “Not really, | have little
knowledge”, level 3: “Basic knowledge”, level 4: “Yes, | have a lot of knowledge”, and
level 5: “Yes, I’'m an expert”. In question number 10, was asked “If they would like to acquire
new knowledge about drinking water”, giving options of answers in the selection.

For the wastewater survey, 9 questions were asked about general wastewater issues, with
concrete answers, to determine how much knowledge and interest the inhabitants of the
commune had about issues related to wastewater and its treatment.

The surveys were conducted online from 27 September to 20 October 2020 using the
Google Forms and ArcGIS Survey platforms, which are among the most recommended
applications for conducting online surveys [21], [22]. In order to contact the main authorities
of the commune, as well as people from neighboring areas, it was assisted by the members
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of the Administrative Board of Manglaralto Potable Water, JAAPMAN; thus, a total of 42
people were surveyed.

Phase iii. Creation of didactic material. This phase was oriented to the design of
infographics and videos. Specifically, the topics researched in the first phase and the results
of the second phase were organized to create messages that are easy for the public
understanding. The characteristic of the messages is that they should be short, simple, and
not consume the audience’s computer resources (megabytes). Once this stage is passed, the
messages would be ready for publication, diffusion, and monitoring.

Phase iv. Publication and diffusion in social networks. This phase focused on the
transmission of all the didactic material. At first it was transmitted through WhatsApp
messages to a former official of the municipality who helped with the initial diffusion of the
material, thus ensuring that the information reaches the population. In addition, a Facebook
and Instagram accounts were created to upload these messages and videos, so that the
information is available to all the public interested in issues of care and importance of
drinking water, wastewater, and its treatment. Likewise, we sought to add people from the
municipality to obtain feedback and improve the content through these platforms.

Phase v. Monitoring of social networks. This last stage focused on monitoring what was
published. Specifically, it was analyzed each of the publications on the networks, how many
visits there were on both Facebook and Instagram accounts, as well as how many people
accessed the page, the views that these generated in each of the publications, as well as the
comments that were made about the content. This information was used to determine how
effective was the use of social networks as a means of diffusing information in times of
pandemic.

3 RESULTS
Phase i. The research was divided into two general topics; the first on drinking water issues
and the second on wastewater, to use this information in the following phases, create the
didactic material to be published on social networks. The specific results are presented in
Table 1.

Table 1: Synthesis of the bibliographic review carried out for drinking water and

wastewater.
Drinking water issues Wastewater issues
National and International Regulations National and International Regulations

Procedure for obtaining drinking water
e  Surface water
e  Groundwater

Purification systems in small
communities

Raw water treatment History of stabilization ponds in the

Ecuador
Drinking water distribution system Wastewater, origin, and definition
Ways to save and take care of drinking water e

Types of stabilization ponds, proper
e Athome .

. use, and maintenance
e In the community
Benefits of good water use and care Optimization of stabilization ponds
. Benefits of good use of stabilization

Consequences of wasting water ponds

Consequences of misuse of
stabilization ponds

Water cycle
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Phase ii. The application of the surveys was carried out from September 27, 2020, to
October 20, 2020, obtaining a total of 42 people. The results for drinking water are shown in

Table 2, and for wastewater in Table 3.

Table 2: Results of the survey conducted for drinking water.

# Question Option Results | # Question Option Results
“No, I'm totally o “No, I'm totally o
unaware” 8% unaware” 0%
“Not really, I have o Are you aware “Not really, I have o
Doh):;: kg"rw little knowledge” 25% of the little knowledge” 33%
W u
1 drinkingywater “Basic knowledge” 46% | 6 consgquzll:l_cel(s_ of | “Basic knowledge” 25%
t
comes from? | “Yes, I have a lot of 13% was l\r)lviterl,,n e “Yes, I have a lot of 17%
knowledge” ° ’ knowledge” °
“Yes, I’m an expert” 8% “Yes, I’m an expert” 25%
“No, I'm totally 21% “No, I'm totally 49
unaware” ’ unaware” °
Do you know “Not really, I have 259, Do you know “Not really, I have 21%
the process little knowledge” where drinking little knowledge”
2 | usedtomake | «Bgsic knowledge” 33% | 7 | water goesafter | «Bagic knowledge” 17%
thp water “Yes, I have a lot of itis used in your “Yes, I have a lot of
drinkable? > N 17% home? > N 33%
knowledge knowledge
“Yes, I’'m an expert” 4% “Yes, 'm an expert” | 25%
“No, I'm totally 4% “No, I'm totally 4%
unaware” ’ unaware” ’
Do you know | “Notreally, I have 13% Do you know “Not really, I have 34%
how to make little knowledge” about measures little knowledge”
3 g‘(’iofi E?e of | “Basic knowledge” 54% | 8 | tosavedrinking | «Bagic knowledge” 33%
rinking " water p”
water? Yes, I have a l’?t of 21% consumption? Yes, I have a l’f)t of 25%
knowledge knowledge
“Yes, I’'m an expert” 8% “Yes, I’'m an expert” 4%
“No, I'm totally 4% “No, I'm totally 259
Do you unaware” ° unaware” °
understand “Not really, I have 17% “Not really, I have 13%
how important little knowledge” ° Do you use any little knowledge” °
4| itisto tafke “Basic knowledge” 33% |9 | drinking Wlftfit’ “Basic knowledge” 33%
! ?
dcr?;ii(; “Yes, I have a lot of 259 saving metho “Yes, I have a lot of 21%
water"g knowledge” ° knowledge” °
“Yes, I’m an expert” 21% “Yes, I’m an expert” 8%
N(l)l’n1a$atr(c);?uy 8% Water use and care 11
« Measures to save
lN (it r]i:ally,l I(ila‘f,e 29% drinking water 16
Are you aware ittle knowledge Would you like consumption
of the b enefits “Basic knowledge” 17% o acquire new Water cycle 6
5 of taking care 1 knowledge
of your “Yes, I have a lot of 29% 0 | about drinking How does water 15
drinking knowledge” water? (Multiple reach your home?
water? option) How is raw
€S, m an water
“Yes, T 17% ¢ 19
expert” transformed into
drinking water?
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Table 3: Wastewater survey results.

Question Option Results
Drinking water that has been used for
. .. 17%
some human daily activity.
Black water and gray water 12%
0
What do you understand by wastewater? Wastowator 29%
All the above 24%
1 do not know any of the above 19%
Do you know if your home/business has Yes 5%
separate wastewater pipes for rainwater and No 95%
greywater?
Do you believe that all wastewaters should be | Yes, it should be treated beforehand 63%
pre-treated or discharged directly into a body | No, it should be discharged directly 14%
of water? I am not sure 23%
Would you like to know in detail the entire Yes 82%
process to which the wastewater is subjected o
before it is discharged? No 18%
Have you ever considered the environmental | Yes 50%
impact of poor wastewater treatment? No 50%
. Yes 27%
Do you believe that wastewater could be o
reused? No 14%
) Maybe 59%
Drinking water 0%
. . Agricultural activiti 109
If so, for which activities do you think they SUCUTUTE ALt (s OOA)
could be used? Irrigation 48%
None of the above 0%
Not sure 43%
Active sludge 8
Do you know some of the types of Ve SuCae -
Sequential Discontinuous Reactors 2
wastewater treatment recommended for small [—: -
. . Fixed beds or trickling filters 6
communities? Please list them (they could —
. K Stabilization Ponds 14
answer several items):
1 do not know of any 28
Did you know that stabilization lagoons are Yes 18%
one of the best cost/benefit options for N 2%
wastewater treatment? (Multiple option) ° °
% Origin of SAVE WATER AND HELP THE ENVIROMENT
WODTAKNG e IMPLEMENT A WATERING

They can have one or several

origins, among them: domestic,
industrial, livestock, agricultural,
recreational, among others.
Which determine the
characteristics that these waters
may have,

e

(b)

Figure 2: (a) and (b) Some examples of the infographics made.
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Phase iii: Some examples of the infographics that were created are presented in Fig. 2(a)
and 2(b), in total 23 infographics were created.

Phase iv. After creating and reviewing each didactic material, it was published on each
of the Facebook and Instagram pages, as well as shared with community officials via
WhatsApp, so that they could share it with their acquaintances and friends in the community.
The publication on social networks was diffused on both platforms because they work under
the same company, so each of the publications made on the Instagram page were replicated
on Facebook. Many factors were considered for the publications to reach a greater number
of people, factors such as, for example, that at the time of sharing them, they have hashtags
related to the topic to be addressed in the publication so that they reach not only followers,
but also other people interested in the topic.

Phase v. We proceeded to monitor each of the networks to observe how much influence,
the publications had on people, how they interacted, how many visits each of the publications
had, as well as the comments made by the followers. Most of them were people from the
Libertad Bolivar community and other areas around.

4 ANALYSIS OF RESULTS
Phase i. After researching the different topics, it was found that there is limited information
on stabilization ponds in Ecuador; therefore, it was necessary to resort to information
gathered in other Latin American countries. On the opposite, for drinking water the
information is vast at the local, regional, and international levels.

Phase ii. A total of 42 people responded to the surveys. The level of knowledge regarding
drinking water is within levels 1, 2 and 3, with level 3 being the highest with 34% of people.
In addition, it made it possible to determine the scope of messages and what type of
information was the most recommendable to transmit. The work also identified that most
people (68%) have empirical knowledge of all the topics presented, i.e., they do not have the
theoretical foundations. It is important to emphasize that only 32% accepted to have a
complete knowledge of all these topics on drinking water.

The results also indicate an interest in the concept of wastewater, the process that
wastewater undergoes before being discharged into a water body, the types of wastewater
treatment recommended in small communities, the environmental impact of poor treatment,
and finally, the ways and means of reusing treated wastewater. The results also indicate a
general lack of knowledge of these issues on the part of the population. For example, 63% of
those surveyed believe that it is necessary for wastewater to receive treatment prior to final
discharge. Along the same lines, 82% of those surveyed would be interested in having a basic
knowledge of how wastewater treatment is carried out.

Phase iii. Videos and infographics were created in accordance with the topics determined
by the surveys and researched in phase i. For the design, the greatest difficulty was to make
the graphic and written content concise and pleasing to the eye for better understanding; this
was checked by going through a review phase before publication, then the final designs were
approved.

Phase iv. Among the various publications made, some infographics were posted about the
types of wastewater treatment in small communities, which did not have a great “acceptance”
compared to the other publications, since the quantitative variables that have been used to
measure the impact of these, such as number of “likes”, comments, posts to conversations
and profile visits, were not even like those of previous publications. Perhaps this was since
the content is not attractive enough for the user of the platform, therefore, it is advised that,
in similar topics, the development of a video could be a better option since it would attract
attention, since it is a very interesting topic, but also requires more verbal explanation and
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not only textual as provided by the infographic. Additionally, it also marks the lack of
knowledge of the population about this type of processes, and that they do not generate
greater curiosity to know them either.

Phase v. Through network monitoring it was determined that despite the impediment that
not all young people have access to the internet and that very few have a smartphone, in one
month a total reach of approximately 1908 people was obtained, a very relevant figure
considering the size of the population to which the campaign was directed. This represents a
total of 185 followers in the Instagram account. Fig. 3 shows the reach (number of people
who saw the publications). As well as a total of 580 followers on the Facebook page. At this
point the profiles of the followers were checked, and most of them are from neighboring areas
of the commune. The results were encouraging, obtaining great social acceptance to the
messages disseminated, even receiving suggestions to implement more content, the
community was willing to learn more about the subject, thus proving that social networks are
a very excellent means of disseminating messages in times of pandemic.

Figure 3: Number of people who watched each post on Instagram, from September 9 to
October 6, 2020.

If you wish to review the content published on the pages below are shared each of the
direct links to the networks created:

e  https://www.facebook.com/cuidadocalidadagua
e  https://www.instagram.com/cuidado_calidad_agua/

This initiative is within the framework of a project ‘Unit of Linkage with Society’ that
works on participatory models [10], [20], to promote resilience in the face of different

WIT Transactions on Ecology and the Environment, Vol 250, © 2021 WIT Press
www.witpress.com, ISSN 1743-3541 (on-line)



Sustainable Water Resources Management X1 117

problems around water [11], while recognizing possibilities for geotourism for the
sector [23].

5 CONCLUSIONS
From the point of view of the results obtained from the surveys on drinking water, wastewater
and stabilization ponds, it is shown that the knowledge of the population is limited, but at the
same time there is a great interest in knowing it.

e Due to the pandemic, communication with the inhabitants of the commune was affected
and it was not possible to reach a more representative sample of the population, since
only 42 people responded to the initial survey. This revealed the problem of getting
messages across in times of pandemic.

o Despite all the difficulties in the study period, where there were restrictions and
limitations to mobility, this community was resilient: they took the time to pay attention
to the research carried out, answer the surveys, showed their concern for the vital liquid,
indirectly, people became aware of the importance of water, and the best result was the
interaction of people in the community reflected in social networks, which reached very
significant values that were not really expected.

e The use of social networks as a channel for disseminating information is a vital tool in
times of pandemic. Both Instagram and Facebook, due to their lower consumption of
megabytes, were key to receiving information through their mobile phones, to which
70% of the population has access. There was a clear interest among the residents of the
commune and surroundings in relation to the published topics.

However, challenges remain, such as further developing interest with new publications, to
achieve a community supported with accurate and sustainable information. This project
became an initial step that will be projected in various development initiatives to strengthen
resilience in rural communities.
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