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Abstract
This paper makes an important contribution to comparative research by examining data journalism in Spain and Austria. 
This paper examines the practice of data journalism from a triple perspective: (a) the common features of day-to-day 
work, (b) the organizational structure and the role of the teams in newsrooms, and (c) the obstacles to and the future 
of data-driven reporting. Results from content analysis of data-driven news stories in El país and Der standard (N = 136) 
show differences and similarities in the covered topics, sources, narrative style, visualizations, interactive functions, and 
levels of transparency. Interestingly, only 36.8% of the analyzed news stories correspond to the normative expectations 
of transparency by incorporating both sources and methodological details. While the Spanish newspaper shows signi-
ficantly higher levels of transparency compared with the Austrian newspaper, both newspapers perform very similarly 
when it comes to providing access to raw data, which was the case in only every fifth news story analyzed. Findings from 
focused interviews with the heads of data journalism teams deliver interesting insights into specific challenges that each 
news outlet is facing when creating day-to-day data-driven news stories. This research confirms the relevance that data 
journalism has achieved in countries such as Spain and demonstrates the effort of journalists in countries without access 
to information and transparency laws to create data-driven stories.
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1. Introduction
Journalism has always relied on data to inform, report, combine sources, or contextualize. However, the connection of 
digitalization and datafication paved the way for a new era for information professionals (Mayer-Schönberger; Cukier, 
2013). Those changes led to “journalism’s quantitative turn” (Coddington, 2015), and it reinforced professional profiles 
such as the data journalist with an “increased focus on measurement, outcomes assessment” (Anderson, 2015, p. 363). 

The first reference to the term “data journalism” was made more than 15 years ago, when Holovaty (2006) mentioned 
the need to work with spreadsheets to collate the information they gathered. This specialization illustrated how the 
media environment was changing and how data represented and influenced society (Van-Dijck, 2014; Porlezza, 2019). 
Arrese (2022) insists that the essence of data journalism comes from economic journalism, especially because of its 
purpose: to reduce uncertainty and guide decision-making. Despite identifying successive initiatives, the term began to 
become popular, especially from 2010 onward with Wikileaks and Tim Berners-Lee’s statements, in which he assured 
that the future of journalism lay in data analysis (Howard, 2014; Uskali; Kuuti, 2015). The same year, The economist 
published a special issue called Data, data everywhere, in which it compared data with oil, as one of the most valuable 
resources (Toonders, 2014). At first glance, there are no significant differences between data journalism and other pre-
vious disciplines such as precision journalism and computer-assisted journalism. However, the main distinction lies in the 
big data context faced by the journalist and the needs arising from it (Gray; Bounegru; Chambers, 2012; Sandoval-Mar-
tín; La-Rosa, 2018; De-Lima-Santos; Mesquita, 2021). 

Data-driven journalism practice and the corresponding academic literature have grown significantly since 2013 (Ausser-
hofer et al., 2017; Zamith, 2019; Heravi; Lorenz, 2020). The vast majority of papers are limited to specific geographical 
areas, thus offering a segmented view. Although there has been a major increase in academic attention on underrepre-
sented regions (e.g., Mustvairo; Bebawi; Borges-Rey, 2020; Pereira; Mastrella, 2022; Camaj; Martin; Lanosga, 2022; 
Kashyap; Mishra; Bhaskaran, 2022), research has mainly focused on countries with a long tradition in data journalism 
(Appelgren; Lindén; Van-Dalen, 2020; De-Lima-Santos; Schapals; Bruns, 2020) such as the United Kingdom (e.g., Kni-
ght, 2015; Borges-Rey, 2016; Arias-Robles; López-López, 2020; Tong, 2021) and the United States (e.g., Parasie; Darigal, 
2012; Fink; Anderson, 2015; Zamith, 2019). For this reason, Fink and Anderson (2015), Splendore et al. (2016), Cherui-
yot, Baack and Ferrer-Conill (2019), and Wright, Zamith, and Bebawi (2019) advocate for cross-national comparative 
studies to provide in-depth understanding of the development of this specialization and to explore the nuances of the 
phenomenon.

A comparison between Spain and Austria seems particularly suitable for this purpose: both are democratic societies with 
well-developed media systems. Little specific research on Spanish data journalism has been published, and moreover 
especially focused on specific topics such as politics, without delving into the features of day-to-day data stories and 
professional routines (Rojas-Torrijos; Rivera-Hernández, 2016; Teruel-Rodríguez; Blanco-Castilla, 2016; Córdoba-Ca-
bús, 2018; Córdoba-Cabús; García-Borrego; López-Martín, 2020; Rubio-Jordán, 2021; Arias-Robles; Carvajal, 2022). 
Likewise, there are no studies related to Austrian data journalism, so this paper aims to address this research need and 
provide findings to mitigate this gap.

According to the categorization established by Hallin and Mancini (2004), Spain belongs to the polarized pluralist model 
and Austria to the democratic corporatist model. Nevertheless, data show how these countries converge in terms of a 
high concentration of media owners, the decline of newspaper circulation, and the restrictions on access to data due 
to limitations from legislation (Figl, 2017; Salaverría; Gómez-Baveiredo, 2017; Grünangerl; Trappel; Tomaz, 2021). Al-
barrán (2009) and Ohlsson (2015) already introduced the idea of the hybridization of models and the European trend 
toward homogenization.

The core objective of this study is to explore data journalism practice in Austria and Spain. More specifically, this study 
aims to (1) assess the content of data journalism in Spain and Austria by analyzing data-driven news stories in the Spa-
nish newspaper El país and the Austrian newspaper Der standard and (2) explore work routines as well as the obstacles 
to and future scenarios of data-driven reporting by interviewing the heads of data journalism of these news outlets.

1.1. Data journalism and access to information
Data journalism is a relatively young field, so achieving an exhaustive definition is rather challenging. In the literature, se-
veral attempts to define data journalism can be identified. Howard (2014, p. 4), for instance, considered data journalism 
to be a process associated with data science that encompasses “gathering, cleaning, organizing, analysing, visualizing, 
and publishing data to support the creation of acts of journalism.” Meanwhile, Veglis and Bratsas (2017, p. 111) speci-
fied that data journalists engage in the process of 

“writing articles based on the information and embedding visualizations… in the articles that help readers to 
understand the significant of the story or allow them to pinpoint data that relate to them.” 

Heravi (2018, p. 3) stated that data journalism consists of 

“finding stories in data –stories that are of interest to the public– and presenting these stories in the most appro-
priate manner for public use and reuse.” 
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Following Coddington’s definition, herein, we unders-
tand data journalism to be the result of a convergence 
between different knowledge areas and practices, i.e., 
as a 

“hybrid form [of journalism] that encompasses statistical analysis, computer science, visualization and web de-
sign, and reporting” (Coddington, 2015, p. 335). 

Three common components can be discerned in all of these: the exploration of databases, the proccessing of data, and 
the communication of results.

Focusing on the features of data journalism projects, empirical studies have shown that data-driven news stories stron-
gly rely on government and institutional sources (Karlsson, 2010; Parasie; Darigal, 2012; Knight, 2015; De-Maeyer et al., 
2015; Cushion; Lewis; Callaghan, 2017; Loosen; Reimer; Schmidt, 2017; Tandoc; Oh, 2017; Lowrey; Hou, 2018; Stalph, 
2018; Young; Hermida; Fulda, 2018; Appelgren, 2018; Hyder; Nahid, 2019; Zamith, 2019; Zhang; Feng, 2019; Córdo-
ba-Cabús, 2020; Rubio-Jordán, 2021). The main purpose of data-driven stories is to inform and present data through 
narration and visualization (Loosen; Reimer; Schmidt, 2017; Ojo; Heravi, 2018; Young; Hermida; Fulda, 2018; Córdo-
ba-Cabús, 2020; Rubio-Jordán, 2021). The author-driven style is the most common narrative structure applied (Loosen; 
Reimer; Schmidt, 2017; Ojo; Heravi, 2018). Regarding transparency, prior research has found that data stories only 
rarely show transparency elements such as access to the raw data (Lowrey; Hou, 2018; Young; Hermida; Fulda, 2018; 
Stalph, 2018; Zhang; Feng, 2019; Zamith, 2019; Porlezza; Splendore, 2019; Córdoba-Cabús; García-Borrego, 2021; Cha-
parro-Domínguez; Díaz-Campo, 2021). Although the findings in terms of visualization in data-driven projects are mixed, 
static figures and limited use of interactive functions seem common (Loosen; Reimer; Schmidt, 2017; Tandoc; Oh, 2017; 
Young; Hermida; Fulda, 2018; Appelgren, 2018; Stalph, 2018; Ojo; Heravi, 2018; Appelgren, 2018; Córdoba-Cabús; 
García-Borrego, 2020).

The development of data journalism depends heavily on the context in which it emerges. The establishment of transpa-
rency and access-to-information laws encourages the emergence of data-driven projects (Parasie; Darigal, 2012; Appel-
gren; Nygren, 2014; Uskali; Kuutti, 2015; De-Maeyer et al., 2015; Tabary; Provost; Trottier, 2016; Appelgren; Salaverría, 
2018; Sandoval-Martín; La-Rosa, 2018; Porlezza; Splendore, 2019; Tong; Zuo, 2021; Camaj; Martin; Lanosga, 2022; 
Kashyap; Mishra; Bhaskaran, 2022; Tong, 2022). Hence, the most well-developed and successful data journalism is 
found in countries with laws that ensure compliance with these principles (Howard, 2014; Cortés-del-Álamo; Luengo; 
Elías, 2018).

In the European Union, regulations regarding access to public documents were adopted in 2001, but the implementation 
of these regulations differs by country (Appelgren; Salaverría, 2018). Thereafter, the European Commission adopted 
the public sector information directive in 2003 (Directive 2003/98/EC), which encouraged the reuse of public data and 
enabled access in digital format.

In Spain, the law on transparency, access to public information, and good governance was approved in 2013, and work is 
currently underway to draft the corresponding regulation together with civil society. However, this law is not in line with 
European Court of Human Right’s jurisprudence, and it lacks control mechanisms to ensure compliance (Sánchez-Calero; 
Mancinas-Chávez, 2017; Appelgren; Salaverría, 2018). In Austria, the constitution guarantees freedom of information, 
but there is no specific law regulating transparency. The European Convention on Human Rights guarantees access to 
information, but the Austrian constitution limits this right by requiring that institutions apply discretion (Figl, 2017; 
Grünangerl; Trappel; Tomaz, 2021). This may explain why Austria was at the bottom of the global right to information 
ranking in 2022, with 33 points out of 150 (RTI, 2022). In this regard, it is considered to be one of the weakest countries 
in the world. Meanwhile, Spain scored 73 out of 150 points. 

In Austria, data journalists “are still a rare species” (Figl, 2017, p. 5). Until a few years ago, data journalism was only 
practiced in small newsrooms such as Dossier, the public broadcaster ORF, and the national newspaper Der standard. 
Officially, in 2021, the Austrian Press Agency (APA) set up the “Data + Graphics” team, which brings together experts in 
data, infographics, design, and web developers. This is expected to provide visibility and value to the discipline. The first 
examples of data journalism in Spain emerged within organizations such as Fundación Civio or Medialab-Prado in 2011. 
El confidencial was the first media outlet to set up a data journalism team in 2013. However, the main generalist newspa-
per in Spain (El país) did not publish data journalism stories until 2017, while the public broadcaster (RTVE) set up their 
data team in 2019. Research focused on Spain shows a progressive upward trend in data journalism. However, except 
for digital-native media such as El confidencial, Spanish newspapers did not commit to data journalism beyond specific 
projects until 2015. The health pandemic associated with the coronavirus highlighted the relevance of data journalism, 
as well as the rise of stories based on figures in Spain (Córdoba-Cabús; García-Borrego; López-Martín, 2020; Costa-Sán-
chez; López-García, 2020; Sanahuja; López, 2021).

To explore data journalism content and practices in 
Spain and Austria, we formulated the following broad 
research questions:

Empirical studies have shown that data-
driven news stories strongly rely on 
government and institutional sources

The establishment of transparency and 
access-to-information laws encourages 
the emergence of data-driven projects
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RQ1. What are the common features of data-driven news stories published in El país and Der standard?

RQ1a. What are the narrative features of day-to-day data journalism published in El país and Der standard?

RQ1b. What is the level of transparency of data journalism stories in El país and Der standard?

RQ1c. What kind of visualizations do data journalism articles in El país and Der standard include?

RQ2. How has data journalism developed in El país and Der standard?

RQ3. How do data journalists of El país and Der standard see the future of data journalism?

2. Methods
To answer these research questions, we combined quantitative and qualitative methods. First, we conducted a quanti-
tative content analysis of data-driven news stories published in El país (Spain) and Der standard (Austria) to provide an 
overview of how data are used in news stories from these news outlets (N =136). Second, we employed interviews with 
two members of the data journalism teams of El país (Spain) and Der standard (Austria) to better understand the process 
of how journalists select and create news stories using data-driven techniques. 

2.1. Content analysis
The quantitative content analysis focused on exploring the full content of data-driven news stories published online from 
1 January to 30 June 2021, in the newspapers El país (Spain) and Der standard (Austria) (N = 136). Content analysis as a 
methodological tool enables one to understand the structure of stories as well as their basic components and operation 
(Igartua, 2006). These two newspapers were selected because they are the national newspapers most trusted by the 
population –48% and 69%, respectively– according to the Digital news report (Reuters Institute, 2021). They both have a 
data team in their newsroom and the highest online reach (21% and 20%, respectively) in the last year (Reuters Institute, 
2021). We created a codebook consisting of formal categories (medium, date of publication, headline, section, and link) 
and categories that aimed to capture the content of data-driven news stories. Specifically, the proposed categories can 
be grouped into three dimensions: story features, data, and visualizations (Table 1).

Table 1. List of categories

Story features

Topic Politics; society; economy and business; health, science, and environment; education; sport; culture and art; 
entertainment; other

Number of personal sources

Personal sources No personal sources; government or public institutions; academics and experts; entrepreneurs; civil society; 
culture, art, and sports; ordinary people; other

Attribution On the record, on background, off the record

Narrative style Author-driven, reader-driven, hybrid

Type of story By just the facts, data-driven news stories, analysis and background, deep investigations

Temporal dimension Past, present, future

Focus What, why, how

Purpose Inform, persuade, entertain, explain, unknown, other

Way of communicating Visualize, narrate, socialize, humanize, personalize, utilize

Data

Number of data sources

Data sources No data sources; government or public institutions; private corporations; other organizations such as NGOs, 
research institutes, universitites, etc; own sources; leaks; other

Attribution On the record, on background, off the record

Transparency level 
No mention of the source of the information and the dataset; mentions the source but not the dataset; no 
mention of the source, but information about the data is mentioned; mentions the source and information 
about the data

Data access No, yes

Methodology No, yes

Visualizations

Number of visualizations

Type Tables and lists, static graphs, interactive graphs, maps, visual resources, animations, infographics, other

Interactivity No, yes

Interactive functions No interactive functions, inspect, connect, select, filter, summarize, reconfigure, narrate, play, personalize, other
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The variables examined in the first dimension are specified below.

Topics
Based on different categorizations proposed by Loosen, Reimer, and Schmidt (2017), Tandoc and Oh (2017), and Stalph 
(2018), the following list of topics was created: (1) politics; (2) society; (3) economics and business; (4) health, science, 
and environment; (5) education; (6) sports; (7) culture and art; and (8) entertainment.

Sources
Building on prior research (Knight, 2015; Loosen; Reimer; Schmidt, 2017), we encoded the types of sources used in the 
analyzed news stories. We coded the number of included personal sources, the types of sources, and the attribution. 

Narrative style
It was coded as follows: (a) explanatory or author-driven style, that is, a heavy message load and reduced interactivity; 
(b) exploratory or reader-driven style, that is, no specific order and free interaction; and (c) hybrid, that is, a combination 
(Segel; Heer, 2010).

Type of story
Building on the conceptualization of Rogers (2014) and based on the type of data and the methods employed, we distin-
guished between the following types of data journalism projects: (1) by just the facts (includes public data and produces 
a visualization), (2) data-driven news stories (refers to issues that are in the public eye and reveals the numbers behind 
the news), (3) analysis and background (explains the facts behind the news by providing a thorough analysis and detailed 
information), and (4) deep investigations (in-depth research on large datasets).

Temporal dimension, focus, purpose, way of communicating
Both the time and focus dimensions were delimited according to criteria from Davenport (2014). In line with Gray, Bou-
negru, and Chambers (2012), we selected the purpose of the story, while the way in which data were communicated 
was determined by using the classification from Bradshaw (2011): visualize, narrate, socialize, humanize, personalize, 
and utilize.

Data
Focusing on the data dimension, we also analyzed the number, the type, and the attribution of data sources (Knight, 
2015; Loosen; Reimer; Schmidt, 2017). Moreover, the level of transparency in terms of access to raw data and incorpo-
ration of methodological details was also assessed (Hayes; Singer; Ceppos, 2007; Karlsson, 2010; Parasie; Darigal, 2012; 
Tandoc; Oh, 2017; Young; Hermida; Fulda, 2018; Stalph, 2018; Lowrey; Hou, 2018; Zamith, 2019; Zang; Feng, 2019).

Visualizations 
Finally, building on Córdoba-Cabús and García-Borrego (2020), we coded the type of visualization as the third dimension of 
Table 1: (1) tables and lists, (2) static graphs, (3) interactive graphs, (4) maps with or without interactivity, (5) visual resour-
ces, (6) animations, and (7) infographics. In so doing, we also examined the actions that the audience can conduct with the 
visualizations, i.e., the interactivity (Schulmeister, 2003; Yi; Ah-Kang; Stasko, 2007; Boy, Detiene; Fekete, 2015).

Intracoder reliability
One coder coded all the news stories. To calculate the 
intracoder reliability, 10% of the material was coded by 
the same coder again 10 weeks after the first coding. 
Intracoder reliability scores ranged from .93 to 1 (Hols-
ti)/.84 to 1 (Krippendorff’s alpha).

Austria was at the bottom of the global 
right to information ranking in 2022, 
with 33 points out of 150. Spain scored 
73 points

https://www.derstandard.at

https://elpais.com
https://www.derstandard.at
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2.2. Data analysis
Data were analyzed using SPSS (version 25.0). The nonparametric Mann-Whitney U test for two independent samples 
was used to analyze quantitative variables (the number of personal and data sources and visualizations). This decision 
was made on the basis of the sample size and the nonsatisfaction of normality (as determined by the Kolmogorov-Smir-
nov test). A chi-squared test (χ2) was applied for all other variables to identify significant differences between the Spani-
sh newspaper El país and the Austrian newspaper Der standard. Yates’ continuity correction (χy

2) was applied when there 
was only one degree of freedom. If statistical significance was detected (p≤0.05), we calculated the effect size (ES) and 
analyzed the standardized residuals. For both, the confidence level was set at 95%.

2.3. Interviews
We conducted focused interviews with members of the data journalism teams of El país and Der standard. This techni-
que is considered the most suitable approach to deal with innovations in this area (Arias-Robles; López-López, 2020), 
and it enabled us to explore the position of each media outlet. The interviewees were located and contacted through 
Twitter and corporative email. Owing to the explorative nature of this study, we talked to only one journalist per news-
room. On the basis of relevance criteria and availability, we interviewed Daniele Grasso, Coordinator of the Data Journa-
lism Unit at El país, and Michael Matzenberger, Head of Data Journalism / Interactive, at Der standard. The interviews, 
lasting between 60 and 75 minutes, were conducted online via Google Meet between October and December 2021. The 
conversations were recorded and manually transcribed. A questionnaire comprising 16 questions was used, organized 
into three thematic areas related to the research questions: (a) the organizational structure of data teams and the com-
mon features of day-to-day data-driven stories; (b) quality data journalism, access to information, and profitability; and 
(c) the current status and future developments of data-driven reporting. 

3. Results
3.1. Features of data-driven stories
The results of the content analysis reveal the differences between and similarities of the data journalism practices in 
Spain and Austria. In total, 136 data-driven stories were published during the period examined: 99 in El país (72.8%) and 
37 in Der standard (27.2%). On average, the names of two journalists were mentioned per news story (ME=2; standard 
deviation [SD]=1.84).

In the total sample analyzed, health, science, and environment was the dominant topic (36.8%). In this context, stories 
that examined data about the coronavirus pandemic were especially common (Table 2). The results highlighted the sig-
nificant differences between the two newspapers analyzed (ES=0.443). While El país published more data-driven news 
stories about politics (36.4%), in Der standard, business (24.3%) and social issues (18.3%) were the most frequently 
covered topics.

Next, we analyzed which sources were incorporated in data-driven news stories. The nonparametric Mann-Whitney U 
test (U = 2.49, p < 0.001) showed that the use of personal sources was significantly higher in the Austrian newspaper 
(MEDer standard = 2; SD = 2.22; MEEl país = 0; SD = 2.64). Der standard used academic (24.3%) and business sources (24.3%) in 
preference over government and institutio-
nal sources (16.2%), civil society and per-
sonal testimonies of ordinary people (both 
10.8%) or cultural, artistic, and sports per-
sonalities (5.4%). El país also relied mostly 
on statements by experts (20.2%), followed 
by civil society (12.1%), institutions (7.1%), 
business (5.1%), and individual testimonies 
(4%). The application of the Yates correc-
tion revealed that the difference between 
the media outlets lies in the use of quotes 
from business people (χy

2[1, 136] = 8.848; p 
< 0.01; ES = 0.282). 

Then, we considered the narrative style 
of the data-driven stories. The results pre-
sented in Table 3 reveal that, while in the 
Spanish newspaper El país the hybrid style 
(i.e., a combination of an exploratory and 
explanatory approach) was the most com-
mon type, in the Austrian newspaper Der 
standard the explanatory style (i.e., guiding 
readers through the article instead of let-
ting them explore) was dominant (56.8%).

Table 2. Topics of the analyzed news stories

Topic El país Der standard Total

Politics 36.4% 2.7% 27.2%

Society 7.1% 18.3% 10.3%

Economy and business 8.1% 24.3% 12.5%

Health, science, and environment 38.4% 32.4% 36.8%

Education - - -

Sports 8.1% 13.5% 9.6%

Culture and arts - - -

Entertainment 1.0% - 0.7%

Other 1.0% 8.1% 2.9%

Note: N = 136; χ2[6, 136] = 26.654; p < 0.001

Table 3. Narrative styles used in the data-driven news stories analyzed

Narrative style El país Der standard Total

Explanatory 34.3% 56.8% 40.4%

Exploratory 2.0% – 1.5%

Hybrid 63.6% 43.2% 58.1%

Note: N = 136; χ2[2, 136] = 6.441; p < 0.05
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When looking at the types of data journa-
lism project that were reported (Table 4), 
El país and Der standard both focused on 
publishing data-based news stories (54.5% 
and 51.4%, respectively). They dealt with 
issues that were in the public eye and re-
vealed the figures behind the latest news. 
At the same time, articles with exhaustive 
analysis and background were frequent 
(38.4% and 48.6%, respectively).

The most common timeframe used in the analyzed news stories was the present (94.1%; Table 5). A total of 69.1% of 
the news stories used data from the past. Less frequent were projects that include predictive analytics or references to 
the future (16.2%). Given this predominance of the present, the focus was explaining what happened. To a lesser extent, 
these articles incorporated the underlying factors that caused the result (56.6%) and how to address the issue (7.4%). 
Der standard published significantly more stories that focused on the “why” (75.7%) compared with El país (49.5%; χy

2[1, 
136] = 6.488; p < 0.01). The main purpose of these data-driven stories was to inform (100%) and, to a lesser degree, also 
to explain the background (68.4%). In this regard, El país and Der standard did not differ significantly.

Table 5. Timeframe used in the analyzed news stories. Note: N = 136

Time El país Der standard Total χ2 test with Yates correction

Past 65.7% 78.4% 69.1% χy
2[1, 136] = 1.490, n.s.

Present 93.9% 94.6% 94.1% χy
2[1, 136] = 0.000, n.s.

Future 18.2% 10.8% 16.2% χy
2[1, 136] = 0.604, n.s.

The same applied to the communication style. As shown in Table 6, both newspapers used narration (98.5%) and visua-
lization (98.5%) very often. The Spanish newspaper published visualizations in all its publications –only two news stories 
were not accompanied by text. On the other hand, the Austrian outlet displayed two pieces in purely textual form. Only 
11% of the projects explained how the figures affected citizens, while 5.1% turned the data into personal stories. 

Table 6. Overview of different ways of communicating in the analyzed news stories. Note: N = 136

Way of communicating El país Der standard Total χ2 test with Yates correction

Narrate 98.0% 100% 98.5% χy
2[1, 136] = 0.005, n.s.

Visualize 100% 94.6% 98.5% χy
2[1, 136] = 2.341, n.s.

Socialize – – – –

Humanize 4.0% 8.1% 5.1% χy
2[1, 136] = 0.270, n.s.

Personalize 13.1% 5.4% 11.0% χy
2[1, 136] = 0.946, n.s.

Utilize – – – –

In both newspapers, the projects contained data from two different sources on average (Mtotal = 2.74; SD = 2.42; MEl país = 
2.98; SD = 2.75; MDer standard = 2.19; SD = 1.28). Table 7 provides an overview of the coded data sources. The main sources 
of the figures were governments or official institutions (72.1%), a long way above private companies (36.8%), organiza-
tions such as NGOs, and research centers or universities (32.4%), and those compiled by the newsroom itself (8.8%). It is 
in this last element where a significant difference between newspapers could be identified (Table 7). In 18.9% of cases, 
Der standard included numerical information collected by the members of the team through surveys, while in El país 
this was the case in 5.1% of the news stories analyzed (ES = 0.218). The attribution to these sources was mostly direct 
(96% and 100%, respectively).

Table 7. Overview of data sources of the figures displayed in the analyzed news stories. Note: N = 136

Data source El  país Der  standard Total χ2 test with Yates correction

Public 74.7% 64.9% 72.1% χy
2[1, 136] = 0.862, n.s.

Private 41.4% 24.3% 36.8% χy
2[1, 136] = 2.688, n.s.

Organizations 32.3% 32.4% 32.4% χy
2[1, 136] = 0.000, n.s.

Own sources 5.1% 18.9% 8.8% χy
2[1, 136] = 4.831, p < 0.05

Leaks – – – –

Other – 2.7% 0.7% χy
2[1, 136] = 0.264, n.s.

In general, it was possible to identify the sources in an appropriate way –directly or indirectly– but more than half of 
all the news stories analyzed did not provide additional information about the dataset (61%). This prevented us from 
determining how the figures were structured and what their features were. Only 36.8% corresponded to the norma-

Table 4. Types of data journalism projects reported in the analyzed news stories

Type of story El país Der standard Total

By just the facts 6.1% – 4.4%

Data-based news stories 54.5% 51.4% 53.7%

Analysis and background 38.4% 48.6% 41.2%

Deep investigations 1.0% – 0.7%

Note: N = 136; χ2[3, 136] = 5.163; n.s.
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tive expectations of transparency, as 
they incorporated both references to 
the origin of the figures and metho-
dological details about the dataset. 
The findings presented in Table 8 
indicate that El país showed signifi-
cantly higher levels of transparency 
(43.3%) than Der standard (18.9%). 
The chi-squared contrast statistic –for the level of transparency– and the adjustment made by Yates’ continuity correc-
tion –for the methodology– showed the distinct nature of El país with a greater commitment to transparency in its pu-
blications (Table 8). However, when it comes to providing access to raw data, both newspapers provided access in only 
around 20% of all analyzed news stories (El país, 20.2% ; Der standard, 27%; χy

2 [1, 136] = 0.387, n.s.). 

Moreover, we analyzed the types of visualizations applied in the data-driven stories. El país (ME = 4; SD = 9.47) included 
more visualizations compared with Der standard (ME = 2; SD = 1.99; U = 751.000, p < 0.05). The findings presented in 
Table 9 reveal that the two newspapers also differed in the types of visualization used in the news stories analyzed. 
While, in El país, interactive graphs (50.5%) were the most common type, Der standard preferred static graphs (48.6%).

Table 9. Type of visualizations used in the analyzed news stories. Note: N = 136

Type of visualization El país Der standard Total χ2 test with Yates correction

Tables and lists 45.5% 10.8% 36.0% χy
2[1, 136] = 12.562, p < 0.001

Static graphs 38.4% 48.6% 41.2% χy
2[1, 136] = 0.786, n.s.

Interactive graphs 50.5% 24.3% 43.4% χy
2[1, 136] = 6.488, p < 0.01

Maps 30.3% 18.9% 27.2% χy
2[1, 136] = 1.235, n.s.

Graphic resources 2.0% – 1.5% χy
2[1, 136] = 0.005, n.s.

Animation 3.0% 2.7% 2.9% χy
2[1, 136] = 0.000, n.s.

Infographics 13.1% 27.0% 16.9% χy
2[1, 136] = 2.778, n.s.

Other 1.0% – 0.7% χy
2[1, 136] = 0.000, n.s.

Finally, we investigated which interactive functions were used by the two newspapers. The findings presented in Table 
10 show that the most common functions were to inspect (51.5%), select (26.5%), and filter (23.5%).

Table 10. Interactive functions included in the analyzed news stories. Note: N = 136

Interactive functions El país Der standard Total χ2 test with Yates correction

Inspect 57.6% 35.1% 51.5% χy
2[1, 136] = 4.569, p < 0.05

Connect 2.0% – 1.5% χy
2[1, 136] = 0.005, n.s.

Select 25.3% 29.7% 26.5% χy
2[1, 136] = 0.095, n.s.

Filter 28.3% 10.8% 23.5% χy
2[1, 136] = 3.650, n.s.

Summarize 12.2% 5.4% 10.4% χy
2[1, 136] = 0.716, n.s.

Reconfigure 1.0% – 0.7% χy
2[1, 136] = 0.000, n.s.

Narrate 2.0% 8.1% 3.7% χy
2[1, 136] = 1.362, n.s.

Play 1.0% 2.7% 1.5% χy
2[1, 136] = 0.000, n.s.

Following these insights into the content of the news stories analyzed, below we present the findings from the inter-
views with the journalists from El país and Der standard. 

3.2. Organization of the teams and creation of data-driven stories
The El país data team is formed of three journalists with different profiles, integrated into the “Visual Narratives” group, 
which is made up of around ten people, including figures such as designers and developers. This team plays a cross-func-
tional role in the newsroom, and they usually work together in all steps. The Der standard data unit has a similar struc-
ture, with four members with well-defined profiles. However, only the head of the team has a permanent full-time 
contract, which makes it difficult to create pieces on a continuous basis. As at El país, it has a transversal role, but there is 
a clear division of tasks, especially regarding technical functions such as programming, analysis, or interaction. Although 
the production process of data-driven stories is not standardized, both the Spanish and Austrian newspapers include 
four key steps: 

(1) Choice and conception of the project, which consists of focusing on the topic, searching for sources of information, 
and previous research.

(2) Analysis of the dataset, which is the most extensive stage because the framework is established here; this includes 
cleaning up the figures and asking the right questions about the data.

Table 8. Transparency in the analyzed news stories

Level of transparency El país Der standard Total

No, source – no, methodology 3.0% – 2.2%

Yes, source – no, methodology 53.5% 81.1% 61.0%

Yes, source – yes, methodology 43.3% 18.9% 36.8%

Note: N = 136; χ2[2, 136] = 8.873; p < 0.01
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(3) Fitting and checking the results, which refers to see-
king advice and cross-checking the analysis with experts 
in the field.

(4) Publication, which involves selecting the suitable tool 
and visualizations to communicate the results.

The team spirit at the Spanish media outlet is very similar to at the Austrian one. Nevertheless, the main difference is 
the allocation of tasks during the production process. While in Der standard each member is responsible for a part of the 
story and these are combined at the end, at El país all the decisions are jointly made. El país devotes at least five days to 
publishing a data-driven story. Daniele Grasso noted, 

“We try not to tread on the daily journalism because data analysis requires time and that does not fit in with the 
speed of publication of a newspaper. From the beginning, we made it clear to our bosses: if they want good work, 
it cannot be done in one day. That does not mean that we are not able to produce articles in a morning as we have 
done with Covid or election results.” 

The Der standard data team ensure that they can offer immediacy because they mostly depend on other sections. To 
a lesser extent –especially when they propose their own topics– they publish stories with a longer production process.

For El país, the main obstacles to data journalism practice are the formats in which the public institutions publish their 
data –hindering their reuse– and the lack of availability of certain figures. In Austria, there are even greater problems. In 
addition to immediacy, there are also limitations related to access to information. Marzenberger explained, 

“We definitely have a real problem in Austria. The Covid pandemic showed that authorities hide data and ignore 
our enquiries. Even some available and anonymized data is restrained under the cloak of privacy. On top of that 
we have to add endless bureaucracy to get access to public databases, which makes our work more difficult and 
makes it not worthwhile to spend time requesting data.”

3.3. Quality data journalism, access to information, and profitability
El país maintains that quality data journalism work should be interesting, useful, and transparent. Grasso stated that 

“there are no elements that determine the quality of a project; the main objective pursued by its publication is 
what makes it a good piece.” 

However, he insisted on the importance of incorporating how data is collected and how these conclusions have been 
reached to provide solvency to the article. In the same vein, Der standard also states that a good data story must comply 
with journalistic principles, and its quality will be determined by the news value of the information.

Both the Spanish and the Austrian newspapers agree that data journalism is more well-recognized and developed in 
countries with effective access-to-information laws. Although the Spanish legislation has its shortcomings, the lack of 
guidelines in terms of access to information in Austria makes data journalism practices more difficult. 

“[In Spain] The transparency council should have more power. It should not be an agency that only urges on 
paper, but it should enforce the law. That could mean a leap in quality and to duck out once questioned by the 
citizen would be impossible for the institutions,” Grasso said. 

Michael Matzenberger explained that 

“some opposition parties and civil activists have been fighting for years to bring a transparency law on track, yet 
we do not know if and to what extent it will become true.”

The El país journalist asserted that their readers are in-
terested in data journalism based on reading time and 
the online reach of their publications. This has been de-
monstrated with the current subscription model of this 
media outlet, too. He also stated that this specialization 
“is profitable” because it helps to add differentiation from the competition and allows them to build different and varied 
stories. The same is true for Der standard, which claimed that data-driven stories published during the pandemic are the 
most visited pages in their history and that these works have demonstrated the need for reliable data to make decisions. 
However, the team members do not feel sufficiently valued in their own newsroom. 

“Our colleagues come to us to improve their stories, but they do not see us as indispensable. It would not really 
matter if our team broke away,” Matzenberger stated. 

3.4. Insights into the state and the future of data journalism
Daniele Grasso confirmed the exponential rise of data journalism in Spain in recent years. 

“It is a type of journalism that has proved to be very useful. So useful that people think of it as good journalism 
and not as something specific.” (Grasso)

The coronavirus health pandemic highli-
ghted the relevance of data journalism, 
as well as the rise of stories based on fi-
gures in Spain 

Data journalism is more well-recognized 
and developed in countries with effecti-
ve access-to-information laws
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Despite this rise, Grasso stated that Spanish data journa-
lism suffers from a lack of recognition for two fundamen-
tal reasons: (1) the incipient origin of this specialization 
in the media outlets, having emerged in 2013, and (2) 
the late appearance of data journalism in the principal 
generalist newspaper and in the national public media. 
In Austria, data journalism is still underrepresented. Although the Der standard data team is formed of only four people, 
Michael Matzenberger argued that they are one of the largest data teams in the country. The Austrian journalist pointed 
to executive and management positions and the poor recognition of the potential of data journalism as the main reasons 
for this situation in Austria. This results in a lack of funding and resources to address data-driven stories.

In this sense, the journalists at both El país and Der standard predicted that data journalism will develop constantly. 
Grasso forecasted that the “data journalism” label will be diluted and treated as an intrinsic part of journalism. 

“Using graphs and maps in works based on hundreds of thousands of data will become so common that there will 
be no need to include the data journalism label,” said Grasso. 

Meanwhile, according to Matzenberger, data journalism will continue to evolve. Unfortunately, unless the situation is 
reversed, Austria will remain at lower levels in this aspect, not in terms of education –journalism training for data work 
at university or schools– but on the professional side.

4. Discussion and conclusions
The aim of this study was to explore data-driven journalism in terms of the content of news stories and journalistic prac-
tices and routines. The results of this study present strong connections with previous work, but this study allows us to 
delve deeper into the state of data journalism in underexplored countries such as Spain and Austria. The findings from 
the content analysis and interviews reflect the disparity of contexts in which data journalism is carried out, the common 
features, the organizational structure, the limitations, and the prospects for the specialization in these countries.

The analysis reveals a general profile of the works published in Der standard and El país and highlights the similarities 
of and differences between these two newspapers (RQ1). Health, science, and environment is the prevailing topic. This 
confirms that this topic is a determining issue corresponding to the time of publication. They coincide in giving more 
space to articles about the coronavirus pandemic, but differ in offering space to politics –which is more represented in 
El país– and to economy or social issues –which is more represented in Der standard. These differences reflect the trans-
versality of the tool, which is adaptable to any thematic area (RQ1a).

Although adding personal sources is uncommon in day-to-day data journalism, it is more frequent at the Austrian outlet. 
In regard to incorporating, the vast majority opt for experts in a field to complete the information. As regards narrative 
style, Der standard chose an explanatory structure (Loosen; Reimer; Schmidt, 2017; Ojo; Heravi, 2018), while El país 
preferred to combine explanatory and exploratory styles with some freedom for interaction (Córdoba-Cabús; García-Bo-
rrego; López-Martín, 2020).

The projects are almost entirely data-driven stories whose main goal is to inform and to explain what happens. The scant 
presence of deep investigations during the period under review reveals the pressure for immediacy and a lack of time 
to deal with other issues. The most common way of communicating numerical information is to combine narrative and 
visualization (Loosen; Reimer; Schmidt, 2017; Ojo; Heravi, 2018; Young; Hermida; Fulda, 2018; Córdoba-Cabús, 2020; 
Rubio-Jordán, 2021). Data journalism articles can be displayed through a variety of forms. However, it has been demons-
trated that visualization plays a key role in this discipline.

The analyzed data-driven stories incorporated two data sources on average, and they mainly relied on government sour-
ces, which is in line with previous research from other countries (Parasie; Darigal, 2012; Knight, 2015; De-Maeyer et al., 
2015; Cushion; Lewis; Callaghan, 2017; Loosen; Reimer; Schmidt, 2017; Stalph, 2018; Young; Hermida; Fulda, 2018; 
Appelgren, 2018; Hyder; Nahid, 2019). The problems regarding access to public information in Austria are reflected in 
the use of the news outlets’ own sources. Unlike El país, Der standard relied more on its own surveys and experiments to 
produce its own data for its news stories. This strategy allowed it to overcome the opacity of the Austrian administration.

Although transparency is considered to be a fundamental element in data journalism stories, this characteristic is scarce 
in day-to-day articles according to previous studies (Lowrey; Hou, 2018; Young; Hermida; Fulda, 2018; Stalph, 2018; 
Zhang; Feng, 2019; Zamith, 2019; Córdoba-Cabús; García-Borrego, 2021). While the vast majority of articles cite sour-
ces directly, linking to datasets and adding a methodological section remains rare. Zamith (2019, p. 15) stated that 

“journalists may not prioritize leading readers to 
source material when attempting to meet deadli-
nes during their day-to-day work or actively resist 
ceding too much autonomy through over-sha-
ring.” 

The scant presence of deep investiga-
tions during the period under review re-
veals the pressure for immediacy and a 
lack of time to deal with other issues

Data journalism articles can be displayed 
through a variety of forms. However, it 
has been demonstrated that visualiza-
tion plays a key role in this discipline
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In this sense, El país differs from Der standard. The Spa-
nish outlet meets the idealized form of transparency on 
more occasions (RQ1b). This may be due to the lack of 
resources, time, and knowledge to provide such open-
ness (Córdoba-Cabús; García-Borrego, 2021) or, as men-
tioned by Porlezza and Splendore (2019, p. 1246), “be-
cause of the fear of free-riding by the competitors,” which could involve copying or replicating their work.

The strategy in terms of visualizations and interactivity also differs (RQ1c). While El país added interactive graphs, Der 
standard opted for static graphs. Despite these divergences, the findings reinforce the idea of reduced interactivity (Loo-
sen; Reimer; Schmidt, 2017; Young; Hermida; Fulda, 2018; Stalph, 2018; Ojo; Heravi, 2018; Appelgren, 2018; Córdo-
ba-Cabús; García-Borrego, 2020). This decrease in interactivity is closely aligned with the addition of simpler and more 
basic interactive features in visualizations, such as exploration. As pointed out by Appelgren (2018), 

“The illusion of interactivity thus replaces real interactivity.” 

The projects increasingly employ perceived interactivity, which gave the audience a sense of control, while the author 
actually retained full control.

The interviews confirmed that the context strongly conditions how data journalism is carried out (Appelgren; Nygren, 
2014; Appelgren; Salaverría, 2018; Sandoval-Martín; La-Rosa, 2018; Porlezza; Splendore, 2019). On the one hand, the 
incipient status of data journalism in Austria is mainly due to the lack of guidelines in terms of access to information 
(RQ2). Moreover, there is an absence of awareness of their value, which implies a lack of recognition even within their 
own newspaper. As Tong (2022, p. 2795) stated, 

“Data journalists’ expertise, together with the increasing internal recognition and their compelling data stories, 
helps them establish cultural authority.” 

On the other hand, at El país, the working schedule is respected and data journalism is used as a feature to differentiate 
it from the competition. The articles produced during the analyzed period reveal the difference in this regard (99 news 
stories published in El país and 37 in Der standard). The situation of Austrian data journalism is more similar to that in 
Arab countries (Lewis; Nashmi, 2019; Mutsvairo; Bebawi; Borges-Rey, 2020) than to that in European countries. Aus-
trian data journalists face all the obstacles mentioned in the scientific literature, both internal –within the newsrooms– 
and external –related to the context (Appelgren; Lindén; Van-Dalen, 2019; Kashyap; Bhaskaran; Mishra, 2020).

The data teams –based on the number of workers– and the production process of a data journalism story are similar in El 
país and Der standard. Although the inverted pyramid proposed by Bradshaw (2011) is called into question (Albert-Trini-
dad, 2020), these findings show that data-driven articles are produced according to these phases. The differences lie in 
the organizational structure of the data teams and in the contractual relationships with each company. Data journalists 
in El país work together in all steps and have permanent full-time contracts. However, a division of tasks prevails in Der 
standard, and the members of the data journalism team are hired part-time.

The perceptions about the future of data journalism are in line with Stalph and Borges-Rey (2018) and Ëkström and 
Westlund (2019): Data will become an inherent part of journalism, and it will be essential to all journalistic publications 
(RQ3). Journalists at both El país and Der standard believe that data journalism will grow and evolve. Nevertheless, obs-
tacles in Austria are expected to continue to limit the practice of data journalism.

This study is not free of limitations. First, our sample for the content analysis was limited. We were only able to analyze 
one newspaper per country. Hence, future studies should extend such analysis to other newspapers that practice data 
journalism in different countries. In addition, it would be interesting to analyze changes over time and to deepen our 
understanding of the impact of data journalism on society.

Notwithstanding these limitations, this study was able to deliver important initial insights into day-to-day data jour-
nalism content and work routines in Spain and Austria. The practice of data journalism in Austria and Spain mainly 
differs because of the context in which it is carried out. 
This research confirms the relevance that this speciali-
zation is currently acquiring in countries such as Spain 
and demonstrates the challenges that journalists face in 
countries without access to information and transparen-
cy laws to build good stories with data.
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