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Abstract. This research aims to analyze how journalism professionals in Ecuador
manage data to create journalistic content and use computer tools to produce
visualizations, enabling the delivery of journalistic products in a language
accessible to all audiences. A data collection form was used to gather detailed
information on each parameter and graphic element employed by the media,
including "Primicias Ec', 'El Universo,' and 'El Comercio,' as well as interviews
with experts to validate the collected data. The research results reveal the need to
incorporate new knowledge into newsrooms, complementing teams with
professionals from technical, computing, and social areas to better understand the
messages behind large-scale data. The study concludes that data journalism is
practiced in Ecuador, supported by visualization tools and multimedia resources.
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1 Introduction

With the birth of the Internet, traditional journalism has been adapting to changes, going
through the digitization of the media, and thus gained opportunities to expand the
research work, the reach of consumers and audiences, and internationalization.
Nowadays, the media adhere to the concept of Data Journalism, bringing with it
important journalism tools; this new specialty introduces criteria on open and massive
data as raw material to start production. Using computer and technological tools allows
the presentation of innovative proposals, enriching the personal growth of journalism
professionals, and investing in the world of data to create verifiable stories that validate
the certainty of the facts captured in news products.

The importance of applying data journalism in the media responds to the number
of amazing stories within the complexity of computer data and an active society on the
Web that requires journalism professionals to go beyond research and offer accurate
reports on the analyzed topics. The plus of data journalism allows a large amount of
information to be analyzed reliably, which guarantees the journalist's research and is
visualized with objectivity by consumers through different resources such as
infographics, images, and animations in which more information related to the topic
can be found.
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1.1 Evolution of Data Journalism

The importance of data lies in ordering, hierarchizing, and comparing information by
handling large amounts of data on the Web and databases of private and governmental
institutions, considering that these may hide figures or share them without thinking
about the ordinary user, who is unaware of their interpretation; for therein lies the im-
portance [1]. However, data are the basis of data journalism, and professionals must
have knowledge in the reading and processing of data [2]; they pointed out that "the
precision journalist, therefore, needs to know or apply methods such as statistical anal-
ysis through computer programs prepared for this purpose, the conduct or critique of
sociological surveys and the tracking of computerized databases."

Table 1. Compilation of important aspects of data journalism.

Appearance Author
Allows you to filter a data stream. Philip Meyer
Allows new approaches to storytelling. Aron Pilhofer
Represents the future of journalism. Tim Berners
Number processing meets language polishing David Anderton
Maintain capabilities. Jerry Vermanen
Represents a remedy for information asymmetry. Tom Fries

Provides independent interpretations of official infor-  Isao Matsunami,
mation.

A way to save time. Pedro Markun
A way to see things you might not otherwise see. Cheryl Phillips
Use and proliferation of data and open-source tools Gynnild

to analyze and display data.

A way to enrich the articles. Sarah Slobin
No new data is needed to have a scoop. Jonathan Stray

Note: After a compilation of information, this table identifies certain aspects of importance for
data journalism [3].

The production of data-based news, although it has produced changes in the way
of writing, has undoubtedly benefited the media and professionals around journalism,
involving interactive processes in the broadcasting of messages so that users can access
and understand the information they are receiving. To master the data ecosystem and
link it with data journalism, facilitating the management and use of big data, open data,
and data mining, it is necessary to analyze the tools that facilitate the work of data
journalism. Therefore, the following concepts are detailed below.

- Big data: it is the main character of the story in which millions of data are
stored, and it is constantly growing without a previous study of how it works
and which tools adapt to the analysis, it can present a certain degree of com-
plexity to work with it because the algorithms need to be processed to have
better performance.

- Open Data: it is like big data, but in this section, it refers to the databases of
public administration and educational units: schools, universities, and insti-
tutes. Information that was previously difficult to access today allows citizens



212 K. E. Gaona and G. Coronel-Salas

to use and reuse the information, usually in open data files found in formats
that can be downloaded and transformed freely.

- Data mining: it is presented as a support for big data, proposing a different
way of analyzing the data and breaking down the information to get to the core
of the stories; it is here where the tools to organize and process the data start
to gain strength, starting with data mining or scraping to treat the raw infor-
mation.

Big Data refers to computer data that people generate voluntarily and uncon-
sciously through the use of devices: computers, cell phones, electronic tablets, applica-
tions, social networks, online stores and everything that leaves a digital footprint [4];
defines Big Data as "large volumes of data that are generated as a result of the uninter-
rupted systematic collection of information from sensors", this means that being in con-
stant movement, the storage process is constantly collecting information and location.
Nowadays, journalism makes use of automated big data, which consists of storing and
organizing multiple commercial, political, and financial data; from a more general per-
spective, big data is the complete source of information, where all the wisdom and his-
tory of millions of people around the world is stored without exception.

In the history of data journalism, important investigations stand out for data
used, the collaborative work, and how it was presented. Panama Papers unraveled a
web of corruption that involved several countries, putting in check the administration
of the states in front of the people, unmasked structures with which they carried out tax
evasion, identified consulting and auditing companies that managed the money and of-
fices in tax havens [5]. 11.5 million documents were analyzed in 10 months; the infor-
mation leaked to the German newspaper Siiddeutsche Zeitung belonged to the law firm
Mossack Fonseca specialized in creating offshore companies. Using the tools provided
by the ICIJ (International Consortium of Investigate Journalist) and emails, telephone,
and Skype, they created tools to share the documents among journalists of the selected
countries to disseminate the information corroborated with statistics and figures, mak-
ing the notes more credible.

In Ecuador, in May 2019, journalists Fernando Villavicencio and Christian
Zurita, presented to Ecuador an article called "Odebrecht and other multinationals put
president in Ecuador". However, this investigative piece does not have infographics
and interactions of the data; it is representative since it identifies the approach and con-
trast of the data. The investigation uncovered a box of corruption propped up in the
electoral processes and the injection of money for the campaigns of former president
Rafael Correa, identifying the characters involved and the pseudonyms used in the com-
munications in order not to be related; however, the bribes received were revealed as
well as the multinationals that contributed economically.

In addition to the progress of data journalism in Ecuador, other promoters of
these techniques have been identified, such as the Universidad San Francisco de Quito
with the first classes of this journalistic specialty; Universidad de las Américas with its
academic contribution on the subject; Municipality of Quito and its Innovation labora-
tory with its open government initiative together with Fundamedios have been the first
steps of this journalism technique supported with laws that protect this practice, such is
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the case of the approval by the National Assembly in 2015 to the package of amend-
ments of the Republic of Ecuador and the modification of Article 384 of the Magna
Carta in which stipulates communication as a public service of openness to freedom of
information.

2 Methodology

A mixed methodology is used for the research development, incorporating qualitative
and quantitative methods to achieve the previously stated objectives and deepen the
topic. For [6] "the mixed research approach implies a set of processes of collection,
analysis and linking of quantitative and qualitative data in the same study or a series of
investigations to respond to a problem statement". This research seeks to identify how
the media in Ecuador have treated the data, how they have presented it, and what the
means and resources used to expose the information to the public, analyzing the im-
portance of providing consumers with concrete and interactive data to make them more
easily digestible, [7] indicating that "The chronicles should be extensive and could be
boring if they are full of numbers that people do not understand easily because they are
not adequately exposed."

2.1  Population and sample

Three media were selected for the data analysis, one native and two migrant: "Primicias
Ec" (www.primicias.ec), "El Universo" (www.eluniverso.com/) and "ElI Comercio"
(www.elcomercio.com/datos/). In the first case, both "El Universo" and "EI Comercio"
show an audience due to their national coverage and the time they have been in opera-
tion. They include journalistic products oriented to data journalism. As for "Primicias
Ec", although its permanence in time is short, it has managed to position itself by the
content published, which also includes works with data. To identify the presence of
data journalism in Ecuador, a total of 151 articles were collected from the three media
previously selected to be analyzed, of which 119 were from the newspaper "Primicias",
16 from the newspaper "El Universo" and 16 from the newspaper "El Comercio", arti-
cles published in 2022 by the three analyzed media.
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Titular Fecha de Alcance Enlace
publicacié
Primicias Ec

2 de enero: Ecuador registra 2.001 nuevos 2 de enero | Nacional
casos de Covid-19 en 48 horas de 2021

2021: la oportunidad de cambiar la estructura 2 de enero | Nacional
de la economia ecualoriana de 2021

3 de enero: hay 214.614 casos confirmados 3 de enero | Nacional
de Covid-19 en el pais de 2021

4 de enero: Ecuador reporta 466 casos de 4 de enero | Nacional
Covid-19 en 24 horas 2021

5 de enero: Ecuador tiene 216.083 casos y 5 de enero | Nacional
9.530 fallecidos por Covid-19 de 2021

Ecuad ita al USD 7.651 5de enero | Nacional
millones en financiamiento para 2021 de 2021

6 de enero: Ecuador suma 1.294 contagios de | 6 de enero | Nacional
Covid-19 en 24 horas

En enero llega a la Asamblea reforma para 6 de enero | Nacional
blindar al Banco Central % 3 2
blindar-banco-central/

7 de enero: 9.577 fallecidos por Covid-19 en 7 de enero | Nacional hilos www pnimicias ec/noticiasisocieds
Ecuador de 2021 = - -Covigd- -

contaaios/

8 de enero: Ecuador registra 763 nuevos 8 de enero | Nacional y it
casos de Covid-19 en un dia de 2021 = B = 5
9 de enero: Ecuador registra 1.201 nuevos 9 de enero | Nacional
casos de Covid-19 en un dia de 2021
10 de enero: 14.177 fallecidos por Covid-19 en | 10 de Nacional
Ecuador enero de

2021
11 de enero: Ecuador llega a 221.506 11 de Nacional
contagios de Covid-19 anero 2021
12 de enero: Ecuador reporta 1.061 contagios | 12 de Nacional
de Covid-19 en 24 horas enero de

2021
13 de enero: Ecuador reporta 9.636 fallecidos 13 de Nacional
por Covid-19 enero de

2021
14 de enero: Ecuador llega a 226.002 14 de Nacional
contagios de Covid-19 enero de

2021
Exportaciones creceran 3,1% en 2021, segun 15 de Nacional
el Banco Central enero j = i = -

aron-caca
15 de enero: Ecuador reporta 864 nuevos 15 de Nacional s.www primicias ecinoticias/socia
contagios de Covid-19 en un dia anero anerg-ecua BYQs-casos
La demanda de pruebas PCR crece con 16 de Nacional 5./ 35.9C as/socieda
fuerza desde inicios de enero enero i - -covid-
aecuador/
17 de enero: el pais registra 14.319 fallecid 17 de Nacional hites/hwww onmicias ec/noticiasisocieds
por coronavirus enero de dienero-ragisira-fallecidos-coronavirys!
2021

Fig. 1. Sample of data-driven news stories.

Within the qualitative methodology, interviews were conducted with media
managers, executive directors, reporters, and researchers. Semi-structured interviews
were conducted with media managers or heads. Their opinion was obtained on the im-
pact of data journalism in Ecuador and the challenges of implementing the necessary
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tools for its execution. The content analysis corresponds to the interpretation of the data
obtained through the previously proposed methodology, which will be based on printed
and online documents of scientific works and journalistic materials due to the ease and
accessibility of the information. For this purpose, the variables obtained through the
form will be analyzed, reflected in the notes published during the year of study, and the
results of the interviews to know the past of data journalism and the present from a
close vision avoiding subjectivity.

3 Results

The analysis will be carried out through data triangulation, which allows to obtain sev-
eral points of view on the same context. "The researcher talks with members of the
environment (some of them are potential participants), collects documents and other
materials and, finally, performs various activities to begin to respond to the approach
ofthe research problem" [6]. The analysis allows identifying that there is a determining
factor "economy", which represents a significant indicator for the access to information,
in the specific case of the elaboration of journalistic pieces, made with databases, which
require a greater investment, so it is foreseen that it is the case of the media with reach
and established position in the market, who opt for the paid subscription. For Andrés
Jaramillo, "data journalism allows to create more sustainability," in this sense, we can
see that the proposed topics allow to give amplitude to cover any topic that you want to
tell, the parameters with a greater range that follow the current affairs are the section of
politics, economy, being the segment of greater coverage, which reflects greater im-
portance within the newsrooms [8]. The newspaper "El Universo" is inclined to write
and investigate political and economic corruption cases.

100 %

S0%

80%

10,

@

0%

0% c 5,30%
: 1,32% 3.31% 0,66% 1,3

% 1,99% 1,32% 2.65% 2,65% g 66%

1,99% 0,66%

~
R
(=]
w
N
4

a [l

wid-19 Jfil
I

upcidy

o
g
2

Corrupcion I 3:
gobierno I

orrupcén l
d/Covid-19 ||

Economia
Corr
Econon

Salud/Covic

demograficos

dec

ovig-19
rguridad ciudadana |

Seguridad cludadana

Jatos

Casos
Se

de aceptacidn de

El Comercio Data El Universo Primidas EC

Fig. 2. Topics published based on massive data.



216 K. E. Gaona and G. Coronel-Salas

The topics of the media show common interests, which may respond to the cov-
erage of current events proposed by the agendas of the State and the media; Andrés
Jaramillo points out that "the media make notes of the notes and are using little time
and resources in the coverage of notes" [8], this could respond to the fact that "Primicias
Ec" presents a greater number of notes focused on the statistics of covid-19 infections
with 63.58% notes made with daily reports of public data.

The data analysis shows a greater inclination for the news genre in the construc-
tion of informative pieces by "Primicias Ec.", Diario "El Comercio" and Diario "El
Universo" make use of the reportage genre. Within this framework, it is appropriate to
recall the words of Mantilla, Moran, Jaramillo and Borja, who agree that data journal-
ism largely requires time, money, technical resources, and a team of more than one
professional to develop a story with data.

This may mean that the media are pressured by the immediacy of the facts and
the demand for informative consumption of the masses, which is why the media are
forced to present daily news stories, giving a prudent space for developing reporting
genres for research with data.

Regardless of the genre used by the media, the technological tools applied to
enrich the articles stand out, without forgetting the structure in their construction, the
use of statistics, computer sciences, and social sciences. As Darwin Borja mentions
about data journalism, "It is a part of the journalistic work or investigation, but it is not
everything. It must be complemented with human stories to bring data closer to the
public" [9].

The use of photographs is evident and a basic part of the contextualization of the
headlines, which is why their presence is not questioned, as is the use of infographics.
This resource contributes to the understanding of large amounts of data. The use of
graphic resources respond to one of the "v" variables studied in data journalism, "visi-
bility," which refers to how data will be presented to users by using formats and
graphics that are easy to digest and access so that audiences can understand them.

Although the analysis of the data shows that most of the media work with exist-
ing government databases on the Internet, Moran, Jaramillo, Borja, and Mantilla agree
that the databases of the institutions should not be established as the only verifier of the
truth in the investigations and that to approach objectivity it is necessary to apply the
concept of "uves", to get closer to the most objective aspects of the investigations. The
media studied have well understood the contribution to society by using resources as a
differentiating value and contribution to the community by offering understandable in-
formation that allows them to identify current problems and that these can serve as
indicators in taking actions in the face of the data they visualize.

In the first instance, the research objectives have been executed through a system
of scientific analysis and the application of methods and techniques that have demon-
strated the importance of computer and digital tools as well as the skills and updated
knowledge of journalists to address and implement data journalism. Therefore, it is
demonstrated the existence of media in Ecuador that use tools to produce informative
content with databases, highlighting that they are practices little studied and used in the
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country. Still, it is a skill considered of high value that can be exploited and from which
academic, practical, and economic benefits can be perceived.

4 Conclusions

It is highlighted that both the media and journalists are active players in the use of IT
tools and consider that, despite not having all the guarantees for free access to infor-
mation, the application of data journalism allows to get out of the daily routine of news-
rooms and most journalists who have been pigeonholed in the writing of daily news.
Data Journalism allows to perform demographic segmentations, identify behaviors and
broaden the vision to find new sources of research, being clear that massive data cannot
be considered as the only meters within the research and that it is necessary to link this
work with the basic activity of journalism, which is the coverage and contextualization
with other sources such as interviews, documentation, testimonies, and new narratives,
everything that allows the professional to present a real and warm work without getting
lost in the coldness of statistics.

During the analysis of the articles selected for the research, the use of big data
and visualization tools was verified; therefore, it is concluded that the three analyzed
media use data journalism in their professional work, even though, according to the
interviewees, this practice requires more time, investment, technical resources and pro-
fessionalization on the part of the journalistic team. However, in Ecuador, access to
public databases is a non-collaborative process since the public system presents short-
comings and obstacles to access information. The interviewees point out that despite
having the support of the LOTAIP (Organic Law of Transparency and Access to Public
Information), each institution interprets the law in its way, and, consequently, profes-
sionals will always need help in processing and downloading databases.

With the advent of technology, traditional media are converging on digital plat-
forms and taking advantage of their resources; analyzing large amounts of data in the
shortest possible time is possible thanks to the assistance of computers, software, and
digital tools. The analyzed media show the implementation of several data visualization
tools and multimedia content within data journalism: infographics, bar charts, interac-
tive maps, tables, and animations, and tools such as Flourish, Datawrapper, and Tableau
for content generation. As for the databases, it is determined that by themselves do not
represent valuable content; contrary to this, they lose the interest of audiences to present
them organically; from here comes the opportunity for the media to evolve with digital
technologies and create a business model influenced by the quality, journalistic devel-
opment, and organizational guidelines of the company and the professional. Data does
allow us to find stories that otherwise could not be seen while allowing us to integrate
creative ways of capturing messages so that readers feel active actors. Data journalism
allows transmitting this transparency and control of power, improving public debate,
and exercising good journalistic practices.
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