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Chapter 1

Introduction

“ALL the reporters in the world working all the hours of the
day could not witness all the happenings in the world.”

— Walter Lippmann, Public Opinion, 1922

The news messages on which citizens base their image of reality are
the outcome of a rigorous selection process. Of all the events that occur
each day, few come to the attention of journalists, and even fewer are
selected as potential news messages. Only a handful of these messages
get published, and merely a pinch trickles down to prominent news
platforms such as front pages of national newspapers and television news
broadcasts.

The people that are in a strong position to influence this selection
process have been conceptualized as gatekeepers: they control gates
in the communication channels through which news flows into society
(Lewin, 1947; White, 1950). By deciding which events are covered and
how these events are described in news messages, gatekeepers have a
strong impact on citizens’ awareness of political issues and the inter-
pretation of these issues (Chong & Druckman, 2007; Hardt, 1979; Mc-
Combs & Shaw, 1972). Accordingly, the question “who are the most
influential gatekeepers?” is high on the agenda of communication stud-
ies and highly relevant for communication policy (Shoemaker & Vos,
2009). This dissertation contributes to answering this question in an
age of digital communication.

Two recent books on gatekeeping theory stress the fact that gate-
keeping is in a state of transition (Shoemaker & Vos, 2009; Vos & Hein-
deryckx, 2015). One of the main causes for this transition is the pro-

1



2 CHAPTER 1. INTRODUCTION

liferation of digital media technologies, which has dramatically altered
communication infrastructures. Vos discusses two developments that
have particularly affected the gatekeeping process: “space and outlets
are no longer scarce” and “news production is no longer unidirectional”
(2015, 7). The first development stems largely from the relatively low
costs and nearly boundless space for publishing online news content. As
a result, news is no longer solely produced and circulated by large or-
ganizations that can afford to buy ink by the barrel, but also finds its
way to the audience through online channels such as blogs, news sites or
social media (Anderson, 2010; Napoli, 2011; Webster & Ksiazek, 2012).
The second development refers to the increased influence of the audience
in the gatekeeping process. In the past, audience members bought the
news in bundles of messages and had little or no opportunity to express
their views beyond their direct social circles. Today, they can actively
browse through the news—selecting the specific messages that satisfy
their own interests—and can create and share content. Consequently,
gatekeepers receive more feedback from their audiences, which poten-
tially increases the influence of the audience in the gatekeeping process
(Anderson, 2011; Lee, Lewis, & Powers, 2014; Shoemaker & Vos, 2009).

As a result of these developments, the seats of influential gatekeep-
ers have shifted. In particular, it has been argued that the influence of
the traditional, large news organizations has diminished (Bruns, 2003;
Williams & Carpini, 2000). This idea serves as the premise for various
speculations about the political impact of the internet, most notably the
thesis that the internet has democratized political communication (for
discussion and critique, see e.g., Hindman, 2008; Pariser, 2011; Sunstein,
2009; Witschge, 2004). Regarding the circulation of news, this democ-
ratizing potential of the internet largely lies in the increased diversity of
gatekeepers. As Witschge points out: “Within every ‘healthy’ democ-
racy, differences of opinion and conflicts on public issues should exist”
(2004, 109). To nurture this, a core normative criterion for journalism
in democratic societies is that it offers a sufficiently diverse range of
viewpoints (Dahl, 1998; Napoli, 1999; Van Cuilenburg, 1999).

However, we should be careful not to overestimate this premise: it
is currently still a matter of debate whether the influence of large news
organizations has indeed diminished to such an extent that it justi-
fies these speculations. As Heinderyckx reminds us, many of the “awe-
inspiring possibilities of the digital age” (2015, 262) are largely theo-
retical. The new technologies provide the building blocks for a more
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diffuse and democratic media landscape, but there are other factors at
play—economic, social and institutional—that determine whether this
media landscape will actually be realized (Boczkowski, 2004; Hindman,
2008; Witschge, 2004). Vos thus warns: “As empowering as it would be
to believe that the circulation of news had been democratized through
digital media, we would do well to investigate the variety of channels or
patterns for how news makes its way to the public” (2015, 10).

To contribute to this investigation, this dissertation presents four
empirical studies that investigate who the gatekeepers are in the con-
temporary media landscape of the Netherlands. Specifically, an analysis
is made of whether the influence of traditional news organizations has
diminished as a result of the rise of online news outlets and the in-
creased influence of the audience. As such, the dissertation reflects on
an important premise for the political impact of the internet, focusing in
particular on the implications for media diversity. In addition, a novel
tool was developed and published in the form of a package for the open-
source statistical software R, that uses computational text analysis to
analyze news diffusion patterns on a large scale.

The remainder of this chapter introduces this dissertation in greater
detail. The first section discusses gatekeeping theory and positions this
dissertation in the literature. The second section elaborates on the two
changes in the gatekeeping process that are central to this dissertation,
and introduces this dissertation’s broader contribution to gatekeeping
research. Finally, the third section contains an outline of the chapters
that follow.

1.1 Gatekeeping

The gatekeeper metaphor was first used by Kurt Lewin (1947). It was
Lewin’s student, David Manning White (1950), who first applied gate-
keeping theory in journalism research. White analyzed how a single
editor of a local newspaper—who he referred to as Mr. Gates—selected
which stories were and were not covered, and found that the news was
heavily influenced by the individual preferences of the editor.

The conceptual model for gatekeeping in White’s study, as shown in
Figure 1.1, illustrates the bare essence of the role of a gatekeeper. There
is a source of news items (N) and an audience (M), and the gatekeeper
selects which items pass through the gate, from source to audience. The
influence of the gatekeeper lies in this selection: items that are rejected
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Figure 1.1: Gatekeeping according to White (1950)

Source: McQuail and Windahl (1981, 100)

(in the illustration: N1 and N4 ) become far less likely to be known
to people, whereas the selected items (N2 and N3 ) will be received by
many people.

Perhaps White’s greatest contribution lies in the simplicity of his
research design, which demonstrated how the gatekeeper analogy gives
form to the abstract process of news selection. The image of Mr. Gates
sifting through heaps of news messages remains a cornerstone in the lit-
erature. The price for this simplicity, however, was that White ignored
Lewin’s (1947) field theory. Lewin argued that gatekeepers operate in a
complex environment, which he called a field. Lowrey explains that the
field metaphor was adapted from topology: “a branch of mathematics
that conceives of space as inherently interconnected and relational [...]”
(2015, 143). Lewin used this metaphor to establish that in order to
understand or predict the behavior of gatekeepers, the gatekeeper and
its environment “have to be considered as one constellation of interde-
pendent factors” (1947, 338). White’s (1950) focus on Mr. Gates as
the most important gatekeeper, that makes decisions based on mostly
subjective factors, underestimates the impact of the environment, and
overestimates Mr. Gates’ autonomy.

Since White’s seminal study, scholars have gradually identified and
studied other factors in the field within which gatekeepers operate.
Shoemaker and Vos (2009), building on Shoemaker’s earlier work (Shoe-
maker, 1991; Shoemaker & Reese, 1996), organized the factors in the
literature into five levels of analysis. These levels form a hierarchy of in-
fluences on journalistic decision-making, ranging from micro- to macro-
level factors.
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The first level is the individual, as famously represented by White’s
(1950) Mr. Gates. White collected various reasons given by Mr. Gates
for rejecting news stories, such as “not interesting”, “dull writing”, and
“don’t care for suicide stories”, and concluded that “many of the rea-
sons which Mr. Gates gives for the rejection of the stories fall into the
category of highly subjective value-judgments” (1950, 386). However, it
would be incorrect to say that these choices should be attributed only
to individual-level factors. As well as being an individual, Mr. Gates
is a professional journalist, which introduces various supra-individual
factors that shape the norms and routines by which he makes decisions
(Schudson, 2003). Other journalists shaped by these same factors tend
to make similar choices, despite being different individuals (Cook, 2005).
The following four levels, as distinguished by Shoemaker and Vos (2009),
describe these supra-individual factors.

The routines level refers to standardized practices that journalists
follow to make news (Gans, 1979; Tuchman, 1977). As eloquently for-
mulated by Tuchman, journalists have to “routinize the processing of
seemingly unexpected events” in order to do their work efficiently (1973,
117). They do not start their day with a clean slate of ideas, but follow
more or less stable patterns in seeking and processing news: consult-
ing standard sources, asking standard questions, and writing reports
in a highly standardized manner. More than simply efficient ways to
produce news, many journalistic routines have over time become pro-
fessional standards, and are shared across organizations and time as
taken-for-granted assumptions for how journalists should do their work
(Cook, 2005; Gans, 1979).

The third level is the news organization. Organizations impose var-
ious factors that affect the work of journalists, such as market char-
acteristics, ownership, and size (Epstein, 1974; Hirsch, 1977). Certain
organizations, and more generally certain types of organizations, tend to
promote certain norms and routines (Carpenter, 2010). Epstein (1974),
for instance, studied the news-gathering practices of major news televi-
sion networks and found that they were highly similar. A particularly
important factor driving similarities and differences between different
types of organizations is format (Altheide & Snow, 1979). For instance,
television news tends to personalize politics more than newspapers, be-
cause the format favors talking heads (Takens, 2013).

The fourth level describes social institutions that influence news or-
ganizations from the outside, such as governments, sources, public re-
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lations, advertisers and audiences. These influences are often based on
mutual interdependence. Journalists need access to politicians, public
relations, and sources to gather important information; and these par-
ties need journalists to inform and persuade citizens (Bennett, 1990;
Lewis, Williams, & Franklin, 2008; Reich, 2009). Advertisers need to
reach certain audience segments, and are crucial sources of income for
contemporary news organizations (McManus, 1995). Ironically, the au-
dience, which news organizations need most of all, have had relatively
little influence on the gatekeeping process in the past—but as will be
addressed shortly, this has changed in the digital age (Anderson, 2011;
Lee et al., 2014).

Finally, the social system level describes the highly macro-level influ-
ence of social and cultural structures and values of society. The impact
of this level mainly surfaces in cross-national analysis. Consider, for
instance, the three models of media and politics distinguished by Hallin
and Mancini (2004), which show how historical differences in social and
political systems have left discernible media systems in different parts
of the world.

To conclude, it is interesting to add that the news judgment of all
journalists is influenced by the human condition, which has been “hard-
wired” through evolution to consider certain types of information (e.g.,
danger) more newsworthy than others (Eilders, 2006; Shoemaker, 1996).

Another important advance in gatekeeping theory that underlines
how crucial a return to Lewin’s (1947) field theory is, is the concept
of channels. Before news messages are published, they have generally
traveled past multiple gates. The whole path these messages travel,
from sources to audiences, can be conceptualized as channels. Different
gatekeepers in the same channel are interdependent, because they can
all filter and alter the messages, and thereby nullify the choices of gate-
keepers before them and determine the information input of the gate-
keepers further down the channel (Bass, 1969; McNelly, 1959). These
channels exist within news organizations, in particular between news
reporters, writing staff and editors. But also between news organiza-
tions, such as between news agencies and news publishers, or between
different news publishers. Taking a broader perspective, channels ex-
ist between any person involved in news circulation, which includes the
interpersonal channels through which information diffuses throughout
social networks.

Shoemaker and Vos (2009) proposed a more holistic gatekeeping
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Figure 1.2: Shoemaker and Vos’s (2009) holistic gatekeeping model,
showing how gatekeepers operate in a complex environment.

Source: Shoemaker and Vos (2009, 113).

model that knits together these levels and channels, paving the way
for a return to Lewin’s field theory (Figure 1.21). The circles represent
individuals, with vertical bars representing the gates that these indi-
viduals control. The large squares represent news organizations, and
the large ellipse represents the audience. Arrows represent channels, or
forces, which can be news flows—for instance, from the second organi-
zation to the audience—but also other forms of influence—for instance,
the influence of audience feedback on the news selection choices of jour-
nalists. Social and institutional factors are globally mentioned at the
top as influences that permeate this process.

The most important factor for the purpose of this dissertation is
that this model shows that information can reach the audience through
different channels, and that the relative position of a gatekeeper in these
channels determines the gatekeeper’s influence. For example, the first
and second organization in the model could represent a news agency
and newspaper, respectively. We then see that the newspaper receives
some of its information through channels connected to the news agency.
The more the newspaper depends on the news agency for information,
the stronger the gatekeeping influence of the news agency, and the more

1The original model also contains two additional parts that specify intra-
organizational and intra-individual factors.
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constrained the newspaper’s own gatekeeping influence. Furthermore,
we see that audience feedback can influence the newspaper. The more
the newspaper responds to this feedback by giving the audience (a social
institutions level factor) what it asks for, the less the gates of the news-
paper are controlled by the personal intuition and professional routines
of journalists.

Thus, to fully comprehend the gatekeeping influence of a news or-
ganization, we must look not only at the size of its direct audience, but
also at the channels through which it interacts with other news organiza-
tions and receives feedback from its audience. Therefore, to understand
how the seats of powerful gatekeepers have shifted in the digital age,
we need to study how these channels have changed. And to understand
why these channels have changed, we first need to look broadly at how
the gatekeeping process has changed in the digital age.

1.2 Changes in the gatekeeping process

The digital age introduces changes at all five levels of factors—as out-
lined above—that influence the gatekeeping process (Vos & Heinderyckx,
2015). Digital communication technologies have enabled virtually any-
one with access to the internet to become a news producer. As a result,
the news is no longer solely produced by professional journalists that
work for large news organizations and that follow a highly similar set of
established norms and routines for gathering and producing news. There
are now new types of individuals acting as gatekeepers, often younger
than professional journalists and with more racial diversity and a more
even split between males and females (Lenhart & Fox, 2006; Weaver &
Wilhoit, 1996). There are also new types of organizations that produce
news using new types of formats (e.g., blogs) and that focus on different
types of audiences (Boczkowski, 2004; Carpenter, 2010). In the context
of these changes, we are also witnessing the emergence of new norms and
routines for gathering and producing news (Matheson, 2004; Perlmutter
& Schoen, 2007).

But the digital age has not just enriched the media landscape with a
greater diversity of gatekeepers; it has resulted in fundamental changes
across the media landscape, and not all for the better. Perhaps the most
important development has been the transformation of the news mar-
ket. News organizations across the board have seen their revenues fall
due to declining sales and advertising incomes (Hamilton, 2004). The
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competition has grown so fierce that some major news organizations,
which decades ago seemed invulnerable powers, are on or over the verge
of bankruptcy (Ryfe, 2012). These economic developments are not just
the result of digital technology, but a major part of the problem is that
news organizations are struggling to find a viable business model for
selling news in an age of free and abundant information.

Another important development is the acceleration of the news cycle.
Traditional news outlets generally publish news at fixed times, often
once or a few times per day. The simplest example is the newspaper,
which typically gets printed at night and published in the morning.
Television news, in contrast, can be published multiple times per day,
especially since the rise of cable news. With the growing popularity of
online news, much of the news can be published 24/7, and people can
search for this news when it suits them. This can be a boon for society,
because it means that important news can be circulated and updated
within moments. But it also places pressure on journalists to constantly
work against the clock to keep up with the latest news (Klinenberg,
2005).

These developments fundamentally shape the contemporary gate-
keeping process. Many news organizations have lost a major part of
their workforce and now work on a tighter budget with more time pres-
sure. As a result, journalists are expected to produce more news with
less time and resources, and are pressured to forsake their professional
norms and routines in exchange for practices that cost less and earn
more (Le Cam & Domingo, 2015; Ryfe, 2012; Strömbäck, Karlsson, &
Hopmann, 2012).

Furthermore, the digital age has increased the visibility of one the
most influential social institutions in the gatekeeping process: the au-
dience. In the past, journalists only had limited ways to find out which
news items the audience was most interested in and what they thought
about these items. Audience research was expensive, and provided only
general insights in “recurring patterns” in news consumption behavior
(Gans, 1979, 232). Online news consumption is much easier to monitor,
enabling much less expensive and more informative audience research.
For many news websites which specific news stories people look at can
be measured in real time. Also, people can often leave comments and
share articles on social network sites, giving journalists unprecedented
insight in the preferences of the audience. As Shoemaker and Vos point
out, this is also likely to be pushed by market considerations: “It must
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be a marketing department’s dream: Hard data about what sorts of ar-
ticles are most popular, no longer relying on unreliable self-report from
surveys and incomplete participation in focus groups” (2009, 7)

Overall, we thus see that the field within which gatekeepers work has
changed tremendously. Considering these changes, it is safe to assume
that important channels in the gatekeeping process have been redrawn,
resulting in a shift in the seats of powerful gatekeepers. However, given
the complexity of the journalistic field, we should be careful in making
specific assumptions about how the channels have changed. The theory
that the internet democratizes political communication is based on sev-
eral assumptions for which evidence is scant and debatable (Hindman,
2008; Vos, 2015). There is thus a need for empirical research that shows
how these channels have changed.

1.3 Focus of this dissertation

Two changes in communication channels are central to this disserta-
tion’s investigation into the shifting positions of powerful gatekeepers.
The first is the rise of online news outlets, which has led to an increase of
communication channels. The second is the rise of the audience channel,
which has potentially increased the influence of the audience in the gate-
keeping process. This section discusses these changes and introduces the
research questions of this dissertation. Furthermore, it introduces this
dissertation’s broader implications for gatekeeping research and demar-
cates the focus.

1.3.1 More gatekeepers, more diversity?

The number of communication channels has greatly increased in the dig-
ital age. In addition to traditional news outlets, such as newspapers and
television news, there are now many online news outlets, such as blogs
and news sites. According to Williams and Carpini, the abundance of
communication channels in the digital age “undermines the idea that
there are discrete gates through which political information passes: if
there are no gates, there can be no gatekeepers” (2000, 61). In other
words, even if traditional news outlets shut their gates on certain infor-
mation, it could still flow into society through other channels. In a time
where services such as Twitter and Facebook allow citizens to launch any
information into cyberspace, and initiatives such as Wikileaks manage
to disclose highly secretive government information, it is indeed hard to
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imagine that important information known to journalists can be kept
hidden.

But the ability to keep information locked behind gates is not the
only form of influence that gatekeepers can have on society. One of the
prime ways in which the media have an effect on society is by setting
the public agenda (McCombs & Shaw, 1972, 1993). Which topics are
covered in the media and how much attention these topics receive—
i.e. the media agenda—affects readers’ knowledge about these topics
and how important they consider them to be. Even if traditional news
outlets have lost the power to keep information hidden, they can still
have a strong influence on the everyday flow of news that sets the public
agenda.

There are two factors that suggest that this is currently still the
case. First, despite the abundance of communication channels, people
still mostly focus their attention on a relatively small group of news
outlets that are owned by traditional news organizations (Anderson,
2010; Edmonds, 2014; Olmstead, Mitchell, & Rosenstiel, 2011; Webster
& Ksiazek, 2012). Second, many online news outlets depend on tradi-
tional outlets as their main sources of information, meaning that much
of the news that circulates online has already passed traditional gates
(Pew Research Center, 2010; Shoemaker & Vos, 2009). This dissertation
focuses on the second factor, addressing the following research question:

RQ1: To what extent do traditional news outlets influence
the online media agenda?

A prime argument for the hypothesis that online news outlets de-
pend on traditional news outlets as sources of information is that many
online news outlets lack their own news-gathering apparatus (Baum &
Groeling, 2008). Some might not be able to afford it, and others might
decide not to invest in it since they do not necessarily need it. It used to
be the case that independent news gathering gave a news outlet an im-
portant edge over its competition because, for a while, the news outlet
would be the exclusive source of this information. But with the speed
of online communication, exclusivity now only lasts a moment. As a
result, it has become much harder to make money from news gathering
(Johnston & Forde, 2011; Rutten & Slot, 2011).

This brings us to a second research question. Scholars have ob-
served an increase in the reliance of news outlets on news agencies, or
wire services (Davies, 2008; Johnston & Forde, 2009). One of the main
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causes is that news outlets are relying more on external news gatherers
due to economic cutbacks (Frijters & Velamuri, 2010). Many news out-
lets are struggling financially due to the high level of competition in the
contemporary media landscape, which often affects their news-gathering
budget (Hamilton, 2004; Ryfe, 2012). A second cause is the acceleration
of the news cycle. The 24/7 online news cycle has created “an informa-
tional environment in which there is always breaking news to produce,
consume, and—for reporters and their subjects—react against” (Klinen-
berg, 2005, 54). According to Johnston and Forde (2011) the pressure
for news outlets to keep up with this news cycle greatly increases their
reliance on news agency copy. This suggests that news agencies have
become even more powerful gatekeepers in the digital age, leading to
the second research question:

RQ2: Has the gatekeeping influence of news agencies in-
creased?

Both research questions have implications for the diversity of news
content. The abundance of communication channels in the digital age
has been associated with an increase in diversity, as it means that there
is now a much wider variety of gatekeepers with different norms and
routines for selecting news, that can cater to niches in the audience
(Napoli, 2011; Pavlik, 2013; Vos, 2015). But if these new gatekeepers
rely on information that has already passed the gates of traditional news
outlets or news agencies, then the diversity of information is still largely
determined by the news selection choices of a relatively small group of
powerful gatekeepers. Furthermore, if the extent to which news outlets
rely on news agencies for information has increased, then the diversity
of news content might even have decreased.

The importance of diversity of news content for democratic societies
has been studied and debated under the banner of media diversity, or
media plurality (McQuail, 1992). Van Cuilenburg (2007) explains that
the goal of media diversity has a sound philosophical foundation: what
is True or Good should be debatable, both as a fundamental democratic
value and because the conflict of alleged facts and opinions helps estab-
lish their truth and rationality (see e.g. Dahl, 1998; Mill, 1859/1972).
Bagdikian also implicitly relates media diversity to the right to vote,
stating that “giving citizens a choice in ideas and information is as im-
portant as giving them a choice in politics” (1983, 226).

Given these practical and ideological imperatives, it comes as no
surprise that media diversity is a core issue in communications policy
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Figure 1.3: A normative diversity chain, as specified by Van Cuilenburg
(2007)

Source: Van Cuilenburg (2007, 27)

(Napoli, 2011). In the Netherlands, media diversity was one of the main
issues addressed in the first coherent media policy for mass media, pub-
lished in 1975 by the Minister of Culture (Wieten, 1979). The goal of
the policy is to ensure that the social diversity of society is reflected in
the diversity of information and opinions in the media. This relation
between social diversity, media diversity, information and opinion di-
versity, and democracy is summarized by Van Cuilenburg (2007) in the
normative diversity chain (Figure 1.3). In this model, social diversity is
the variety of people in terms of political, social, cultural, and economic
characteristics and viewpoints. Media diversity is the diversity of me-
dia content, and should reflect the diversity of people in society. The
model illustrates that diversity of media content then leads to diversity
of information and opinions in society, and thereby nurtures democracy.

By investigating the extent to which traditional news organizations
are still the foremost source of information, the first part of this disser-
tation debates the question of whether the rise of online news media has
increased media diversity in terms of news selection.

1.3.2 Audience preferences in gatekeeping

When people browse a news website, the owner of this website can mon-
itor various activities, such as which pages have been visited. Visitors
can also leave comments, share content on social media, and more easily
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contact editors. Journalists can monitor and use this information to ad-
just their gatekeeping choices based on the preferences of the audience
(Anderson, 2011; Lee et al., 2014). Given this increased visibility of the
audience, Shoemaker and Vos hypothesize that “the dotted line repre-
senting a weak audience feedback loop in mass communication models
can now be made solid” (2009, 7). The second part of this disserta-
tion investigates this audience feedback loop, and specifically addresses
whether it affects the news selection choices of journalists.

RQ3: Has the influence of audience preferences on the gate-
keeping process increased?

Whether or not audience preferences influence the gatekeeping choices
of journalists has implications for the gatekeeping role of journalists.
Schudson (2003) distinguishes two competing normative frameworks for
journalism that help conceptualize this role: the trustee model and the
market model. The trustee model implies that journalists prioritize
their professional judgment to make news selection choices. It thereby
acknowledges the importance of journalists as professional gatekeepers
that are capable of deciding what is most relevant for citizens to know.
Conversely, the market model implies that journalists tune in to the
preferences of the audience. In this model, the gatekeeping influence of
the journalist is limited. In recent decades we have witnessed a transi-
tion towards the market model, mainly driven by economic pressures in
the news market (Hamilton, 2004; McManus, 1995; Ryfe, 2012; Ström-
bäck et al., 2012). The increased visibility of the online audience could
stimulate this transition.

The implications of this transition for democratic society are not
straightforward. On the one hand, a market-driven gatekeeping process,
that better listens to what the audience wants, appears to facilitate the
first step in the normative diversity chain, as illustrated in Figure 1.3.
The main normative critique on the trustee model is that by disregarding
the audience, journalists have become too disconnected from public life
and too caught up in elitist values (Deuze, 2008). In other words, if the
socially homogeneous group of professional journalists decides what the
news is regardless of what the audience wants, then the extent to which
media diversity reflects social diversity might suffer. The market model
addresses this critique.

On the other hand, it is debatable whether a market logic would be
able to maintain certain core democratic functions of journalism (Ander-
son & Ward, 2007). Dahl (1998) argues that a criterion for democratic
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society is that the public is given the means to acquire an “enlightened
understanding” of political and societal matters. Since most people do
not have the time, resources and skills to keep track of complex political
and societal developments, they are often ill-equipped to decide what
the most relevant issues for debate are (Heinderyckx, 2015). Further-
more, studies show that many people tend to prefer soft news, such as
celebrity news and human interest stories, at the cost of processing less
exciting political news stories (Boczkowski, 2010; Singer, 2011). Conse-
quently, if journalists mainly give the audience what it wants, then the
audience will be less well-informed regarding important political and
societal matters that are more complex and less exciting. This implies
that society needs professional gatekeepers to filter and process relevant
information.

Accordingly, the second part of this dissertation does not only ad-
dress whether the influence of audience feedback has increased, but
also whether and how journalists themselves think audience preferences
should be taken into account. Based on this empirical investigation, it
addresses how journalism as an institution is engaged in a struggle to
balance professional norms with audience feedback, and what the im-
plications of this struggle are for the gatekeeping role of professional
journalists.

1.3.3 Gatekeeping research in the digital age

The changes in the news circulation process not only affect society, but
also have pressing implications for gatekeeping research. While gate-
keeping is still an insightful metaphor to conceptualize decision makers
in news circulation, and has value as a theoretical tradition, the concept
needs to evolve in order to remain useful as an analytic framework in
the digital age (Shoemaker & Vos, 2009; Vos & Heinderyckx, 2015). The
results of this dissertation have implications for the direction in which
gatekeeping theory should be headed. Furthermore, relevant method-
ological issues are reflected on, and a novel tool for analyzing news
circulation is presented.

A focal point in the evolution of gatekeeping theory is that it should
be able to account for complex and dynamic interactions between sources,
gatekeepers and audiences. Gatekeepers do not guard isolated gates be-
tween sources and audiences, but are part of a complex environment in
which many people and organizations interact. These interactions are
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not a new phenomenon2. However, as investigated in this dissertation,
they have become more relevant in the digital age.

It follows that we need a theoretical framework in which the gate-
keeping role of a news outlet is contingent on these interactions, and
not just on the size of its own audience. For instance, it needs to follow
naturally from this framework that news agencies are major gatekeep-
ers if they are a prime source of information for many news publishers.
As Shoemaker and Vos (2009) rightly point out, the foundation of this
framework is already present in Kurt Lewin’s (1947) theory of channels,
and it was recognized early on that it is important to take channels into
account to determine the role and influence of gatekeepers (see e.g., Bass,
1969; McNelly, 1959). Also, as noted by McCombs and Shaw (1993),
research on the channels between news outlets has also been performed
under the name of intermedia agenda-setting—defined broadly by Reese
and Danielian as “the extent to which the media influence each other”
(1989, 47).

Yet, as addressed in this dissertation, there are still important the-
oretical and methodological issues that need to be resolved to properly
define and measure channels in news diffusion. The fact that Shoemaker
and Vos (2009) call for a return to Lewin’s theory of channels, based on
an extensive review of the literature, implies that the concept of chan-
nels has not received sufficient attention in the gatekeeping literature to
date. There also has not been much conceptual development of channels
in the intermedia agenda-setting literature regarding the contingencies
of “when, how, and why media tend to follow each other” (Vliegenthart
& Walgrave, 2008, 873). Perhaps most importantly, the news diffusion
process of the digital age is much more complex than the news diffusion
process investigated in the early gatekeeping and intermedia agenda-
setting literature. This not only forces us to rethink the concept of
channels, but also pushes our methodological boundaries to deal with
greater amounts of news messages, a greater diversity of gatekeepers
and the increased pace of news diffusion.

At present, there appears to be a renewed interest in developing
frameworks that help us understand and measure channels (e.g. Shoe-

2Local television news already relied heavily on other news outlets as sources of
information (McManus, 1994) and elite news outlets such as the New York Times
already set the agenda of other news outlets (Martin, 1998). McNelly (1959) long
ago suggested scholars to pay heed to the gatekeeping influence of news agencies.
And while audience feedback was limited in the past, it was already common for
newspapers to have market research consultants back in the early 1980s (Ryfe, 2012).
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maker & Vos, 2009; Thorson & Wells, 2015). The renewed interest in
channels is also apparent in a new network gatekeeping approach, where
social network theory is used to define gatekeeping in a network context
(Barzilai-Nahon, 2008; Ernste, 2014). The essence of this approach is
that sources, gatekeepers and audience members are defined as nodes
in a network, where the ties represent the channels through which they
exchange information. Although this does not immediately address the
contingencies of when, how, and why media interact, it does advance
the concept of channels in gatekeeping by focusing on relational elements
and by giving channels a formal definition. According to Barzilai-Nahon,
a proper network approach to gatekeeping “will reliably separate gate-
keepers from non-gatekeepers in the information society, providing an
analysis of the interactions between them and of gatekeeping as a whole”
(2008, 1493).

Building on network theory to understand gatekeeping in news dif-
fusion makes sense. Network analysis is a powerful approach to analyze
relational data, and is frequently used to study diffusion processes (De
Nooy, Mrvar, & Batagelj, 2011; Monge & Contractor, 2003; Otte &
Rousseau, 2002). Furthermore, gatekeeping and network theory already
have much in common and share common roots. It is notable that Kurt
Lewin’s legacy has contributed greatly to the field of network theory,
where his concept of gatekeeping strongly inspired the concept of net-
work centrality (Bavelas, 1948; Freeman, 1980; Scott, 2011). With the
increased importance of interactions between gatekeepers in news dif-
fusion, building on network theory could advance our understanding of
gatekeeping in a digital age, and would fit well with a return to Kurt
Lewin’s theory of channels.

However, the use of network theory to study news diffusion is con-
strained by a practical problem of data gathering. Network theory and
methods for network analysis could potentially help us understand the
complex network of interacting gatekeepers, but we have to first measure
this network. In other words, we first need to know who interacts with
whom. Reliable data for this is difficult to obtain, since journalists often
do not consistently refer to their sources, especially if these sources are
other journalists (Lewis, Williams, & Franklin, 2008). At present, net-
work gatekeeping studies have mainly been done in the context of social
network sites (Coddington & Holton, 2014; D’heer & Verdegem, 2014a,
2014b; Ernste, 2014), where this relational data is explicitly available
(e.g. friends and followers on Twitter and Facebook). Although these
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studies show the potential value of a network gatekeeping approach for
understanding news diffusion, it remains an open question as to whether
this approach is also relevant and practically feasible for understanding
news diffusion involving mass media channels.

This dissertation does not use network analysis to analyze gatekeep-
ing in news diffusion, but it does contribute to the discussion of network
gatekeeping in two relevant ways. First, it empirically investigates sev-
eral important channels in the news diffusion network at the level of
dyadic ties. If it turns out that these ties have become more relevant—
i.e. there are clear patterns of influence among traditional and online
news outlets, news agencies have become more influential and the influ-
ence of audience feedback has increased—this would support the claim
that a network approach is relevant for understanding gatekeeping in the
digital age (Barzilai-Nahon, 2008). Conversely, if these studies point out
that the behavior of gatekeepers is hardly affected by these interactions,
then a traditional gatekeeping approach might still be more appropriate
(see e.g., Bui, 2010).

Second, the empirical studies in this dissertation use and reflect on
different methodological approaches for measuring interactions. Based
on the lessons learned from these studies, a novel tool was developed to
measure interactions on a large scale using computational text analy-
sis3. By enabling the extraction of a news diffusion network (i.e. who
follows whom) based only on a computational analysis of news content
over time, this offers a preliminary step towards network analysis of
gatekeeping in news diffusion. The tool is published open-source as a
package for the statistical software R, and the vignette4 for this package
is included as a chapter in this dissertation.

1.3.4 Focus and demarcation

Within the field of news selection research, this dissertation is demar-
cated by the focus on news selection in communication channels, and
more specifically the interdependence of gatekeepers—including how the
news selection choices of the audience can affect the choices of journal-

3Computational text analysis is a form of automated content analysis, that uses
techniques from the fields of computational linguistics, information retrieval and
artificial intelligence to code large amounts of content with little or no assistance of
human coders (Grimmer & Stewart, 2013; Krippendorff, 2012)

4A vignette is R jargon for a paper that provides instructions for how an R package
should be used.
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ists. To analyze this, the selection of news items by different gatekeepers
is traced over time, and interdependence is measured as the extent to
which the news selection choices of a gatekeeper can be predicted by the
news selection choices of other gatekeepers.

Given this focus, this dissertation does not take into account why
certain events are more likely to become news in the first place, which is
the main focus of the news values literature. From the sixties onwards,
the focus of news selection research has largely shifted towards the news
values, or news factors, that guide the selection of newsworthy events by
gatekeepers. Since the seminal study of Galtung and Ruge (1965), who
proposed a list of 12 news values, research has revealed various addi-
tional news values, as well as alternative categorizations (Eilders, 2006;
Harcup & O’Neill, 2001; Maier, Stengel, & Marschall, 2010; Ruhrmann,
Woelke, Maier, & Diehlmann, 2013; Staab, 1990). Kleinnijenhuis (1990)
distinguished three categories of news values from an analytical point
of view: (1) extra-media newsworthiness refers to news values of events
in the real world outside the media (e.g. elite persons); (2) intra-media
newsworthiness refers to news values that take the content of previous
news in a given medium into account (e.g. unexpectedness, consonance);
(3) and inter-media newsworthiness takes the content of news stories
brought by other media into account (e.g., accessibility, competition).
From this perspective, this dissertation studies inter-media newswor-
thiness, where media is interpreted broadly to encompass all types of
gatekeepers in the digital age.

Furthermore, this dissertation is demarcated by its focus on the se-
lection of news items. While gatekeeping traditionally refers to selection
regarding whether an item passes the gates, at present it is often defined
more broadly to include gatekeepers being able also to shape the con-
tent of these items (Barzilai-Nahon, 2008; Donohue, Tichenor, & Olien,
1972; Shoemaker & Vos, 2009). Controlling the selection of news re-
lates to the power of news media to influence what people think and
talk about, which has been conceptualized as first-level agenda-setting
(McCombs, 2005; McCombs & Shaw, 1972). Controlling how the news
is shaped relates to the power to influence how people think and talk
about things, which has been conceptualized as second-level agenda-
setting (McCombs & Shaw, 1993) and framing (Chong & Druckman,
2007; Entman, 1993). To determine the influence of gatekeepers, it
is important to study both forms of influence5. This dissertation fo-

5For instance, if a certain blog depends entirely on a certain newspaper for infor-
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cuses only on the interdependence of gatekeepers in the selection of
news items, but lays a methodological groundwork for future study into
the interdependence of gatekeepers in shaping the news.

1.4 Outline of dissertation

This dissertation contains four empirical chapters and one methodologi-
cal chapter. The four empirical chapters have each been either submitted
to or published in peer-reviewed communication journals, and presented
at national or international communication science conferences6. The
analyses focus on the media landscape of the Netherlands, and cover
a selection of prominent newspapers (both print and online editions),
news sites, television news, and the leading (and currently only) national
news agency. The methodological chapter introduces a new package for
the R statistical software, that facilitates large-scale analysis of con-
tent homogeneity and news diffusion using computational text analysis.
The chapter has been submitted as a methodological paper, and the R
package has been published on the Comprehensive R Archive Network
(CRAN).

A schematic overview of the channels studied in each empirical chap-
ter is presented in Figure 1.4. The model presented here is a simplified
and more general version of the holistic model of Shoemaker and Vos
(2009), focusing on the channels through which news flows from sources
of information to the audience. The gray arrows in the model have
already received much attention in the literature. The journalistic rou-
tines for gathering news from sources have been widely studied in tra-
ditional news organizations, and for online journalism this research is
high on the agenda (Boczkowski, 2004; Cook, 2005; Reich, 2009; Reich
& Godler, 2014). The effects of news on the audience have been studied
under the broad banner of media effects research (Lazarsfeld, Berelson,
& Gaudet, 1944; McCombs & Shaw, 1972; Scheufele, 1999). Segments
of channels indicated with a black arrow form the basis for the three
research questions addressed in this dissertation.

The first research question—to what extent do traditional news out-
lets influence the online media agenda?—is addressed in chapters 2 and

mation, then the newspaper has a strong influence regarding the selection of news,
but the way in which the news is presented can still be shaped by the blog.

6All studies were performed and written by Kasper Welbers. The contribution of
the supervisors is limited to advice and feedback. The contribution of Joep Schaper,
to chapter 5, concerns the general idea and part of the data collection
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Figure 1.4: Schematic overview of the gatekeeping channels addressed
in the four empirical chapters of this dissertation

3. Both chapters analyze different elements of intermedia agenda-setting
effects between (primarily) traditional and online news outlets. Chapter
2 focuses on the agenda-setting power of the front pages of print newspa-
pers. Based on manual content analysis, it analyzes whether specific sto-
ries covered on the front pages of national newspapers were also covered
by other news outlets, and if so whether the newspaper covered these
stories first. The study covers four national newspapers, three television
news shows, five television current affairs shows and three popular news
sites, which were studied in the course of six weeks in 2013. Chapter
3 analyzes content homogeneity (i.e. the opposite of content diversity)
and intermedia agenda-setting in print and online news outlets during
the first half of 2013. An automatic content analysis using keyword
searches was used to measure the attention for certain news themes,
and time-series analysis was used to analyze whether news outlets influ-
ence each other regarding their coverage of these themes. The analysis
included the print and online editions of four national newspapers, one
national news agency and three popular news sites.

The second research question—has the gatekeeping influence of news
agencies increased?—is first addressed in chapter 3, and is more elabo-
rately investigated in chapter 4. Chapter 4 analyzes the informational
influence of the leading (and currently only) national news agency on the
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print and online editions of five national newspapers. For this analysis, a
computational text analysis method was used to measure whether news
agency and newspaper articles address the same events, and whether
they contain identical phrases. The analysis covers three parts. First,
the influence on print news is measured in three disjoint years (1996,
2008 & 2013) to analyze whether it has increased. Second, an analysis
is made of whether online newspapers rely more on news agency copy by
comparing the influence on print and online news in 2013. Third, the ef-
fect of shared reliance on the same news agency on content homogeneity
is measured.

The third research question—has the influence of audience prefer-
ences on the gatekeeping process increased?—is addressed in chapter
5. Specifically, chapter 5 analyzes whether journalists of five print and
online newspapers in 2013 monitor audience clicks (i.e. page views for
specific news articles) to get an indication of what news stories the audi-
ence is most interested in, and whether this affects subsequent coverage
of these stories. A mixed method approach is used, consisting of in-
terviews with editors, and a time-series analysis to measure whether
popular news stories are more likely to receive follow-up news.

Following the empirical chapters, chapter 6 presents the RNews-
flow R package, which is a novel tool to analyze content homogeneity
and news diffusion patterns based on computational text analysis. The
chapter provides a non-technical tutorial, covering the entire analysis
process from processing raw text documents to extracting, analyzing
and visualizing a communication network of news outlets. The source
code is published open-source to promote cooperation in the use and de-
velopment of this methodological approach in gatekeeping research. The
repository and instructions for installing the package in R are available
on GitHub7.

Finally, chapter 7 summarizes the findings, answers the research
questions, and discusses the theoretical, societal and methodological
implications of this dissertation. It reflects on how the roles of influ-
ential gatekeepers are shifting, warns against detrimental consequences
for democracy, and argues for the continued relevance of gatekeeping
research in an age of information abundance and high-speed communi-
cation networks.

7https://github.com/kasperwelbers/RNewsflow



Chapter 2

Changing of the guard
Has the gatekeeping role of print newspapers

changed in the digital age?

Abstract. Before the internet, the important news of the day was
mainly decided by the print newspapers. This paper addresses whether
this is still the case in the digital age by investigating the intermedia
agenda-setting influence of print newspapers. We analyzed whether new
stories covered on the front pages of newspapers were also covered in
other news outlets, and if so who covered them first. This analysis, cov-
ering 15 news outlets in the Netherlands over 1.5 months in 2013, shows
that front page coverage of stories could often not have been the cause
for coverage in other news outlets. In addition, we contribute to inter-
media agenda-setting research by addressing how the granularity of the
measurement of agenda-items relates to causal explanations for effects.

Manuscript under review. Authors: Welbers, K., van Atteveldt, W., Kleinnijen-
huis, J., & Ruigrok, N.
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2.1 Introduction

The channels for distributing information have changed dramatically
due to the proliferation of new media technologies. A particularly rel-
evant consequence for society is that this changes who the gatekeepers
of the news are—that is, who decide what the news is. The gatekeeping
and media sociology literature suggest that in the past this decision was
mainly made by newspapers (Cook, 2005; Gans, 1979; Shoemaker, 1991;
Shoemaker & Vos, 2009). Newspapers were the prime source of infor-
mation for most citizens, and their news selection choices could spark
society wide attention for an event, especially when covered prominently
on the front page (Marshall, 1998). This paper addresses whether the
gatekeeping influence of the front print newspapers has diminished in
the digital age.

The size of the direct audience of print newspapers has diminished
(Bakker & Scholten, 2011; Ryfe, 2012). Citizens now get their daily
dose of news from a much wider variety of news outlets, such as news
websites, blogs and social media (Tewksbury, 2005). However, it needs
to be taken into account that many of these news outlets might still
use newspapers as sources of information, or conform to the newspaper
agenda for institutional reasons (Cook, 2005; Shoemaker & Vos, 2009;
Vliegenthart &Walgrave, 2008). If that is the case, then the gatekeeping
choices of the newspapers indirectly affect the audiences of other news
outlets. Thus, the gatekeeping role of newspapers could remain largely
intact if they set the agenda of other news outlets—a phenomenon re-
ferred to as intermedia agenda-setting (McCombs, 2005).

We contribute to understanding the gatekeeping role of newspapers
by analyzing this intermedia agenda-setting factor. Previous results re-
garding the intermedia agenda-setting influence of newspapers on online
news remain inconclusive: finding are mixed, and difficult to general-
ize due to the heterogeneity of online news media (Lloyd, Kaulgud, &
Skiena, 2006; Meraz, 2009, 2011; Sweetser, Golan, &Wanta, 2008). Also,
regarding the influence of newspapers on other traditional news outlets,
such as television, empirical results of many leading studies are based
on data of more than a decade old (e.g., Golan, 2006; Vliegenthart &
Walgrave, 2008). Given the recent technological and economical changes
in the news market, there is reason to assume that this influence has
changed. This study therefore covers one and a half months of news
coverage in the Netherlands in 2013, for 15 news outlets: 4 national
newspapers, 3 television news programs, 5 current affairs television pro-
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grams and 3 large news sites.
Additionally, we reflect on an important mediating factor in inter-

media agenda-setting research that is often not explicitly discussed, but
is relevant for positioning this study in the intermedia agenda-setting
and gatekeeping literature. The factor is the granularity with which
agenda-items are coded. Intermedia agenda-setting studies mostly use
a coarse-grained measurement of agenda items, and thereby analyze
whether news outlets set each other’s agenda at the level of themes (e.g.,
economy, social welfare). But gatekeepers can more specifically control
information flows, and many gatekeeping studies reflect this by analyz-
ing news selection at the level of specific news items (e.g., Paterson,
2005; White, 1950). We argue that our understanding of gatekeeping
between news outlets would benefit from studies at a more specific level,
especially given the high level of information interdependence in the dig-
ital age. We therefore use a finer-grained measurement of agenda items
to analyze whether front pages of newspapers break specific news stories
that are also adopted by other news outlets. We elaborate on the impli-
cations of fine-grained versus coarse-grained approaches, and argue that
both provide relevant but different insights in the gatekeeping process.

2.2 Gatekeeping in the digital age

Gatekeeping theory was first used in the context of news production by
White (1950). It is currently a well established framework for the study
of information diffusion, and is one of the central concepts in the field of
communication. News travels from sources to citizens through channels.
The points in these channels where decisions are made regarding what
information is passed on and in what form can be referred to as gates.
Gatekeeping theory serves to understand how the people in charge of
these gates, the gatekeepers, make these choices, and how much influence
they have on the news that eventually reaches citizens.

A distinction can be made between two focal points of gatekeeping
theory. One is the decision making process at the level of individual
gatekeepers. Illustrative for this focus is the study by White (1950), in
which the news selection criteria of a single editor are analyzed. Sub-
sequent scholarship has developed a rich understanding of the factors
involved in this decision making process. An in-dept literature review
of these factors is given by Shoemaker and colleagues (Shoemaker, 1991;
Shoemaker & Reese, 1996; Shoemaker & Vos, 2009), who in addition to
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individual level factors (White, 1950) distinguish factors at the levels
of routines (Gans, 1979; Tuchman, 1977), organizations (Epstein, 1974;
Hirsch, 1977), social institutions (Cook, 2005; McManus, 1995) and so-
cial systems (Hallin & Mancini, 2004; Siebert, Peterson, & Schramm,
1956).

The other focal point of gatekeeping theory is the interaction of gate-
keepers in channels. Lewin (1947), who coined gatekeeping, was inter-
ested in understanding how widespread social changes can be promoted
(Shoemaker & Vos, 2009). He studied this by analyzing the factors that
influence food consumption habits. The food that eventually arrives at
the table, he realized, has passed through many gates, but not every
gatekeeper had the same amount of influence on the eventual outcome.
In the context of news diffusion the concept of channels was used to
conceptualize the interdependence of journalists, in particular making a
distinction between news gatherers and news producers (e.g., Bass, 1969;
McNelly, 1959). The interdependence of news outlets has mainly been
studied under the banner of intermedia agenda-setting, which makes the
intermedia agenda-setting literature relevant for gatekeeping research
(McCombs, 2005).

The concept of gatekeeping channels illustrates why intermedia agenda-
setting effects between news outlets need to be taken into account to
understand their influence as news gatekeepers. If a news outlet sets
the agenda of other news outlets, then its gatekeeping choices indirectly
affect an audience larger than just its own. In this indirect channel to
the audience, gatekeeping influence is limited in some ways, since in-
formation can be filtered and reshaped further down the channel. Still,
important aspects of gatekeeping influence remain intact, in particular
regarding the selection of what does not become news. Accordingly, to
answer the question whether and how the gatekeeping influence of the
newspapers has diminished, we need to take into account to what extent
they set the agenda of other news outlets.

2.3 Intermedia agenda-setting

Intermedia agenda-setting broadly means that the news selection choices
of one news outlet influence the news selection choices of another (Mc-
Combs, 2005; Roberts & McCombs, 1994). The intermedia agenda-
setting literature offers theories, methods and empirical results that can
be used to analyze and understand how gatekeepers interact in channels.
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Many studies to date found that print newspapers set the agenda of
other news outlets, especially elite news outlets such as the New York
Times, or De Telegraaf in the Netherlands (Dearing & Rogers, 1996;
Golan, 2006; Kleinnijenhuis, 1990; Reese & Danielian, 1989). Televi-
sion news often relies on newspapers for stories (Roberts & McCombs,
1994; Vliegenthart & Walgrave, 2008), and newspapers tend to look
at elite newspapers to decide what the news is (Cook, 2005; Crouse,
1972; McCombs, 2005). There are also several studies that suggest that
newspapers set the agenda of online news. Support for agenda setting
effects of newspapers on bulletin boards were found in South Korea (Lee,
Lancendorfer, & Lee, 2005), in the US (Roberts, Wanta, & Dzwo, 2002)
and in the Netherlands (Oegema, Kleinnijenhuis, Anderson, & van Hoof,
2008). Cornfield, Carson, Kalis, and Simon (2005) also found a stronger
influence of newspapers on blogs compared to the other way around.
Although not focusing on the print edition of newspapers, Meraz (2009)
found that the newsroom political blogs of the New York Times and the
Washington Post set the agenda of top US independent blogs. Also, a
study by the Pew Research Center states that over 99% of the stories
linked to on blogs originated from newspaper and broadcast news (Pew
Research Center, 2010).

The majority of the literature suggests that newspapers lead the
news agenda, but a viable argument can be made that this influence
has diminished. Most studies indicating a strong influence of newspa-
pers on television news might already be outdated—e.g., the results of
Vliegenthart and Walgrave (2008) and Golan (2006) are based on data
from before 2000. It is plausible that the intermedia agenda-setting
relations between newspapers and other traditional news outlets have
changed in the past fifteen years. Regarding the influence of newspapers
on online news outlets, there There are several studies that indicate that
the influence of newspapers on new news outlets has declined, or that at
least this relation has become more bi-directional—meaning that online
news outlets also influence the newspapers. Meraz concluded that there
appears to be ”a dilution of traditional media’s singular agenda-setting
influence [...]” (2011, 176). Similarly, Lloyd et al. concluded that ”there
is no clear trend of blogs leading the news or news leading the blogs”
(2006, 9).

There are also studies investigating the diminished agenda-setting
influence of newspapers from the point of view of the journalist. Espe-
cially notable is the article by Singer, who found that newspaper jour-
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nalists thought that their role in an online world ”becomes less about
selecting stories for dissemination and more about bolstering the value
of what they disseminate so that it rises to the crest of the information
tidal wave.” (1997, 72). Note that this conclusion was based on inter-
views of almost 2 decades ago, when the online world was just emerging
compared to now.

We conclude that the literature does not provide a clear answer to
the question of whether newspapers define the news in the contemporary
media landscape. Evidence supports that newspapers used to set the
agenda of television news and initially set the agenda of the new news
outlets, but there are signs that this has changed. These mixed findings
likely reflect that the gatekeeping process is changing. But it should also
be taken into account that the results of different intermedia agenda-
setting studies cannot simply be added up, because the methods of
analysis and contexts are often different (Meraz, 2011; Vliegenthart &
Walgrave, 2008).

2.4 Granularity of agenda-items

A common method to measure intermedia agenda-setting is by analyz-
ing the extent to which the attention for an agenda-item in a news outlet
can be predicted by the recent attention for this item in a another out-
let (see e.g., Meraz, 2011; Vliegenthart & Walgrave, 2008). Accordingly,
the selection of which agenda-items to use for this type of analysis has
important implications for the results. Yet a crucial aspect in the se-
lection of agenda-items, which we refer to as granularity, is often not
reflected on in intermedia agenda-setting studies.

Granularity refers to the grains, or components, of which something
is composed or into which something can be divided, and is commonly
used to describe the level of detail in data analysis (De Wever, Schel-
lens, Valcke, & Van Keer, 2006; Kim, Kim, Jaimes, & Oh, 2014). A
fine-grained analysis then refers to an analysis of small and specific
components, whereas in a coarse-grained analysis these small compo-
nents are combined into larger components. For the measurement of
agenda-items in the news, this can be used to describe different levels
of specificity in which news articles can be quantified into codes. Or in
plain terms, different levels at which one might describe what a news
article is about.

How these levels are defined is open to interpretation. For the analy-
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Figure 2.1: Granularity in agenda-items: events (E), stories (S) and
themes (T).

sis of intermedia agenda-setting three levels are of particular importance:
events, stories and themes. At a very fine-grained level, a news article
can be coded according to the specific event that is addressed. Our def-
inition of events here is identical to Galtung and Ruge (1965): it can be
anything that happens, and whether or not something is considered an
event is culturally determined1. At a more coarse-grained level, events
can be grouped together as components of the same story. At an even
more coarse-grained level, events can be grouped together according to
a similar theme, such as moral values or economy (see e.g., McCombs
& Shaw, 1972; Sweetser et al., 2008). Compared to stories, themes are
more abstract. Where stories connect events based on concrete elements,
such as specific people and developments, themes connect events based
on certain types of elements—types of people and types of develop-
ments. Also, where stories are confined to specific time frames, themes
can essentially be timeless. These levels of granularity are illustrated in
Figure 2.1. In the example there are five events (E), categorized into
three stories (S) and two themes (T). The stories in the example reflect
stories used in the empirical part of this paper, and the events are based
on the actual news reports. The themes are not used, but added for
illustration.

More or different levels of granularity might be defined, but what
remains central is that different news articles can be coded as the same
agenda-item based on concrete or abstract similarities. Agenda-items
that are less specific or more abstract can be conceptualized as coarser-

1To illustrate how broad this can be interpreted, Galtung and Ruge state that
even if a person is sleeping quietly, sleep is “happening”, and can thus be considered
an event (1965, 65)
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grained, and different levels of granularity form a hierarchical struc-
ture of which the borders can be fuzzy (i.e. agenda-items can overlap).
We stress that intermedia agenda-setting studies should reflect on the
granularity of the agenda-items that are used because it has conceptual
implications, which we discuss in the next section. Also, we discuss cer-
tain methodological implications, to emphasize that there are practical
obstacles for a fine-grained analysis that need to be addressed.

2.4.1 Conceptual implications of granularity

Vliegenthart and Walgrave noted that there is a lack of conceptual devel-
opment in intermedia agenda-setting studies, stressing that we should
“move away from ‘across-the-board’ studies and consider possible fac-
tors that function as moderators of intermedia agenda-setting processes”
(2008, 873). We make the case that intermedia agenda-setting effects
can actually occur at different levels of granularity—events, stories and
themes—and that effects at these levels can relate to different causal
explanations. Accordingly, the level of granularity at which intermedia
agenda-setting is analyzed has implications for the interpretation of the
results.

An explanation for intermedia agenda-setting that is particularly
relevant in the digital age is that a news outlet uses another news out-
let as a source of information (Meraz, 2011; Vliegenthart & Walgrave,
2008). This is especially the case for news outlets with scarce resources
for independent news gathering, such as local television news and most
blogs (Baum & Groeling, 2008; Cook, 2005). But also elite news outlets
with a strong news gathering apparatus can monitor their colleagues
to make sure not to have missed relevant new information. This in-
formational dependence generally causes intermedia agenda-setting at a
fine-grained level, because the information is related to specific events.
If one would try to measure this effect with a coarse-grained analysis,
measuring agenda-items at the higher aggregated level of themes, the re-
sults can be inaccurate due to noise from other events that are measured
as the same theme. For example, a blog can get all its information from
a specific newspaper, but selectively filter this information regardless of
the newspaper’s relative attention for different themes. A coarse-grained
analysis would then underestimate the intermedia agenda-setting effect.

Another explanation for intermedia agenda-setting can be found in
the media sociology and new institutionalist literature (Cook, 2005;
Gans, 1979; Schudson, 2003; Shoemaker & Reese, 1996; Tuchman, 1972).



2.4. GRANULARITY OF AGENDA-ITEMS 31

A central theme in this literature is the interdependence of journalists
as competitors and as practitioners of the same profession. In particu-
lar, it addresses how the high level of uncertainty of this profession—
deciding what the news is—causes journalists to develop similar norms
and routines. In everyday practice, this uncertainty causes journalists
to “routinely look over their shoulders to validate their sense of news by
observing the work of their colleagues, especially the work of elite mem-
bers of the press [...]” (McCombs, 2005, 116). Institutional dependence
explains why journalists imitate each others decisions for what the news
is. Importantly, this suggests that intermedia agenda-setting also occurs
at a coarse-grained level: journalists might follow each others decisions
for what the most relevant stories or themes are at a given point in
time. In other words, if a news outlet covers an event, this might cause
another news outlet to cover other events relating to the same story or
theme. This effect could be underestimated with a fine-grained analysis
at the level of events or stories.

Accordingly, the level of granularity with which agenda-items are
measured should be decided based on the hypothesis being tested. If
the hypothesis is that blogs depend on newspapers for information, then
a fine-grained analysis is most suitable. If the hypothesis is that elite
newspapers determine whether economy or crime news is more relevant
during a particular election campaign, then a coarse-grained analysis is
more appropriate.

2.4.2 Methodological implications of granularity

When comparing the results of different intermedia agenda-setting stud-
ies, the granularity of the agenda-items should be taken into account to
judge whether they actually measure the same phenomenon. Yet, we
could not find intermedia agenda-setting studies that analyze at the level
of events or stories. An exception is the study by Meraz (2011), but here
only a specific selection of high-profile stories that span over long periods
of time is used. Also, while there are hyperlink studies that essentially
reflect influence at the event or story level, these have the limitation of
depending on self-reported sources (for a discussion, see Meraz, 2009,
2011). Accordingly, what we know about intermedia agenda-setting
might mostly reflect thematic level influence, or self-reported source ref-
erences.

An explanation for a lack of fine-grained intermedia agenda-setting
studies is that there are several practical implications. First, it makes
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content analysis more difficult and time-consuming. If articles are coded
at the level of events or stories, many codes need to be defined, meaning
that coders (either human or computer) need to learn and select from
many codes. Also, it is not possible to define codes a priori. For a the-
matic level analysis the same codes can be used across time and context,
and established codebooks are available because of projects such as the
Comparative Agendas Project (Baumgartner, Green-Pedersen, & Jones,
2006). For an analysis at the level of events or stories, exploratory re-
search is required to determine which codes are relevant for the period
of analysis.

Second, it complicates the statistical analysis of intermedia agenda-
setting effects. With a coarse-grained analysis, items can occur in the
news over long periods of time, which enables the attention for these
items to be treated as time-series. Intermedia agenda-setting can then
be analyzed using popular and tested econometric models for time-series
such as vector auto-regression (e.g, Meraz, 2011; Vliegenthart & Wal-
grave, 2008). With a fine-grained analysis these models cannot be used,
because the attention for items generally only lasts a few days. New
methods need to be developed to analyze this type of data in a useful
way.

Thus, while a fine-grained intermedia agenda-setting analysis can be
interesting from a conceptual point of view, there are certain practi-
cal obstructions for this type of analysis. This could explain why we
could not find prior studies using this level of analysis. Moreover, since
fine-grained studies could provide relevant new insights, as argued in
the previous section, these obstructions pose relevant methodological
challenges to overcome.

2.5 Hypothesis

We argued that to understand whether and how the gatekeeping role of
print newspapers has diminished in the digital age, it needs to be taken
into account whether and how they set the agenda of other news outlets.
The overall impression of the intermedia agenda-setting literature is that
print newspapers still often set the agenda of other news outlets, such as
television and blogs. However, these studies analyze intermedia agenda-
setting at a thematic level, using a coarse granularity in the definition
of agenda-items. Therefore, this mainly confirms that print newspapers
set the agenda at a thematic level—influencing what the most important
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matters for debate are.
This paper focuses on whether print newspapers also set the agenda

at the level of stories. We analyze this by measuring to what extent
the specific stories covered on the front pages of newspapers are also
covered by television shows and news websites, and if so, whether news-
papers were the first to cover these stories. The former analysis provides
descriptive insight in the agenda overlap of front page news and other
news outlets at the level of stories. The latter analysis tests whether the
front pages lead this agenda. We thus address the following question
and hypothesis.

RQ1: What proportion of the front page stories of newspa-
pers is also covered in other news outlets.

H1: Front page coverage of stories is more likely to lead than
to follow coverage of these stories in other news outlets.

2.6 Method

We analyzed to what extent the stories covered on the front pages of
newspapers are also covered by other news outlets, and if so whether the
newspaper covered the story first. The data covers one and a half months
of news coverage in the Netherlands, from the first of september to the
13th of october. A total of 15 news outlets was analyzed: covering 4
national newspapers (De Telegraaf, de Volkskrant, Trouw and Algemeen
Dagblad), 3 television news programs (NOS journaal, RTL journaal and
Pownews), 5 public affairs television programs (DWDD, Een Vandaag,
Nieuwsuur, Pauw en Witteman and Vandaag de dag) and 3 large news
sites (Nu.nl, Fok.nl, GeenStijl).

2.6.1 Content analysis

A team of seven experienced media analysts coded 4079 news articles at
the level of stories. First, all front page newspaper articles were coded
(N=404), which yielded 265 unique stories. By focusing on the front
pages of newspapers, we focus on the most prominent newspaper stories,
similar to previous intermedia agenda-setting studies (Vliegenthart &
Walgrave, 2008).

Next, the stories found on the front pages were also coded in the
articles of all other news outlets within one day before or after they
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Figure 2.2: Number of front page stories covered by other news outlets
(N = 265).

were covered on the front pages (N=3675). To find these articles, we
first used a high-recall search query for each story. That is, a search
query was designed to find all articles that possibly address the story,
if necessary at the cost of precision. Irrelevant articles were filtered out
during the manual analysis. A reliability test based on 37 articles coded
by all 7 analysts, yielded a Krippendorf’s alpha of 0.91, which confirms
the reliability of the manual content analysis.

2.6.2 Analysis

We are interested in what part of the front page stories of newspapers
sparks attention for this story across other news outlets. Accordingly,
we only look at the first time a story is covered on the front page of
a newspaper. For each news outlet, we compute whether or not each
story was covered within one day before or after the newspaper. If
it was covered on the same day or the day after the newspaper, this
was measured as the newspaper covering the story first, because the
newspapers publish in the early morning, whereas the television and
online news is published at a later time of the day.

2.7 Results

For an overall indication of the results we first look at an aggregated
analysis, presented in Figure 2.2. The total number of stories covered
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on the front page of at least one of the four newspapers (De Telegraaf,
Algemeen Dagblad, de Volkskrant and Trouw) is 265. The figure shows
how many other news outlets (i.e. non-newspaper) also covered this
story within one day before or after it was first covered on the front
page of at least one newspaper.

The first thing to notice is that a large portion of the front page
stories has not been covered by any of the other news outlets (107).
These are often human interest stories that were only covered in one
newspaper. Examples include upheaval about local violence against
cats, or a story about a secret lover who was caught by the police when
sneaking in to his lover’s house. There were also some stories that were
covered by several newspapers, and that could potentially have sparked
relevant debate, such as news about a Dutch documentary about climate
change.

Next, there are many stories that are covered by only a few of the
other news outlets. Combining the scores for one to four unique news
outlets, this covers a total of 128 stories. Many of these stories contained
elements that are more generally of interest, such as a story about in-
creasing gasoline prices and about refugees from Syria.

Finally, only a small portion of the front page stories is covered by
five or more news outlets (30). This mainly concerns prominent events
such as a meeting of the G20 and large scale exam fraud in schools. The
few stories that are covered by nine or more news outlets are all high-
profile stories, such as a story about Russian president Vladimir Putin
demanding an apology from the Netherlands, and news about Volkert
van der Graaf, who shot and killed Dutch politician Pim Fortuyn in
2002.

For a more specific indication of whether the newspapers put these
stories on the agenda, we look at whether the story was first covered
by a newspaper, which is shown by the dotted line labeled newspaper
first. Here we can see, for instance, that of the 158 front page stories
covered by at least one of the other news outlets, only 84 (53.3%) were
first covered by a newspaper. An example of a story covered first in the
newspapers is an announcement by the Dutch Ministry of Security and
Justice regarding the monitoring of dangerous individuals. An expla-
nation for why the newspapers were the first to cover this is that it is
based on information that is difficult to obtain and verify without the
source network of political journalists.

Based on these figures, it appears that only a small part of the front
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page news could have set the agenda. For a more detailed report of
the findings, we look at Table 2.1. The rows represent news outlets.
The columns represent how many front page newspaper stories each
news outlet covered, and of these stories how often a newspaper covered
the story first. The scores represent all stories covered by at least one
newspaper, and the measurement of whether a newspaper covered the
story first represents whether at least one newspaper covered the story
first. Thus, the results can be interpreted as follows. A total of 265
unique stories was covered on the front page of at least one newspaper.
The television program NOS covered 54 of these stories (20.4%) within
one day before or after this story was covered on the front page for
the first time. Of these 54 stories, 24 (44.4%, 95% CI[31.2, 57.6]) were
covered first by a newspaper, and later by NOS.

Since we are interested in whether the front page coverage came
before all other news coverage, combined scores are presented in the
bottom rows. These represent for the given combination the news outlet
that published first. Thus, the row representing all news outlets shows
that 158 of the front page stories (59.6%) were covered by at least one
news outlet, and of these stories 53.2% (95% CI[45.6, 60.8]) was covered
first on the front page.

The results for individual news outlets reveal that many news outlets
cover only a small portion of the stories covered on the front pages of
newspapers. In particular, very few overlapping stories were found for
PowNews (4.2%), DWDD (4.5%), Een Vandaag (6%) and Pauw en
Witteman (4.5%). The stories on which they did overlap were mainly
high profile cases covered by most news outlets. Clear exceptions in
which the coverage of front page stories was high are the websites Nu.nl
(42.3%) and Fok.nl (39.6%).

The differences between news outlets are for a large part the result
of format, in particular due to differences in the total number of news
items covered by each outlet per day. The more items covered in gen-
eral, the more likely that stories covered on the front pages of newspa-
pers make this selection. The websites cover many more items per day
compared to television. Especially Fok.nl (M=76.77, SD=14.49) and
Nu.nl (M=158.25, SD=47.46). Also, television news programs focus on
news updates, whereas current affairs programs often spend more time
discussing specific cases, often relating to guests on the show. There are
also news outlet specific format differences. The television news pro-
gram PowNews is an non-traditional form of television news, founded
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Table 2.1: Percentages of front page newspaper stories (N=265) also
reported on in other news outlets

News outlets covered covered after newspaper

N %total N %covered CI (95%)

TV news
NOS 54 20.4 24 44.4 ±13.2
RTL Nieuws 47 17.7 23 48.9 ±13.8
PowNews 11 4.2 9 81.8 ±13.0

TV current affairs
DWDD 12 4.5 8 66.7 ±10.6
Een Vandaag 16 6.0 14 87.5 ±9.0
Nieuwsuur 35 13.2 15 42.9 ±16.3
Pauw en Witteman 12 4.5 7 58.3 ±22.3
Vandaag de dag 38 14.3 31 81.6 ±9.2

Websites
Fok.nl 105 39.6 60 57.1 ±9.0
GeenStijl 31 11.7 22 71.0 ±12.9
Nu.nl 112 42.3 66 58.9 ±8.7

Combined
TV news 68 25.7 35 51.5 ±11.5
TV current affairs 68 25.7 42 61.8 ±10.6
Websites 144 54.3 80 55.6 ±7.9
All news outlets 158 59.6 84 53.2 ±7.6

Note: scores represent the number of times a news outlet or group
of news outlets covered a story within one day before or after the
story first appeared on the front page of one of the newspapers.
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by the website GeenStijl. Following the norms and style of GeenStijl,
its idiosyncratic interest in affairs could explain the relatively scarce
overlapping coverage with the newspapers. For the current affairs pro-
grams, Nieuwsuur and Vandaag de dag have relatively many items per
broadcast, which corresponds to their relatively strong overlap with the
newspapers. Finally, the website GeenStijl is more opinionated and
publishes relatively few items per day compared to the other websites.

These results suggest that individual news outlets often do not cover
the stories covered on the front pages of newspapers. If we look at the
combined scores the percentages are higher—note that they cannot be
lower—but not much. The chance that you will see a front page story
on at least one television news or current affairs program is roughly one
in four (25.7%). For websites this is much higher (54.3%), but given
the number of articles these websites publish per day, it is surprising
that only half of the front page stories—which according to the newspa-
pers should be highly newsworthy—were covered. With all news outlets
combined, we see that more than half of the front page stories (59.6%)
was covered by at least one other news outlet. However, this is mainly
due to coverage on websites that feature many items per day. Individ-
ual news outlets often cover only a small percentage of the front page
stories.

Next, we look at whether the stories covered both on the front page
and by a news outlet occurred first on the front page. The extent to
which newspaper coverage precedes coverage in other news outlets pro-
vides an indication of whether the newspapers sparked the attention for
this story. Although temporal order does not imply causation, it can
be safely concluded that the newspapers could not have set the agenda
if the story was first covered in another outlet. Based on a binomial
test we see that for six news outlets newspaper coverage significantly
more often preceded its own coverage of the story (p < 0.05). These
are PowNews (81.9%), DWDD (66.7%), Een Vandaag (87.5%), Van-
daag de dag (81.6%), GeenStijl (71%) and Nu.nl (58.9%). Except for
Nu.nl, these are all news outlets that focus on discussing news rather
than breaking news.

Note that even if newspaper coverage precedes that of an individual
outlet, another outlet might still have preceded the newspaper. Since
in this study we are mainly interested in whether newspaper coverage
preceded all news coverage, we focus on the score for all news outlets
combined. Here we see that this is the case for roughly half of the
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Figure 2.3: Number of front page stories covered by other news outlets
per newspaper.

stories (N=84, 53.2%, 95% CI[45.6, 60.8]). This does not support H1,
which stated that this would be true in most cases. Also, as seen in
Figure 2.2, most of the stories in which the newspaper published first
were only covered in one or a few other news outlets, and in Table 2.1
we see that this is mainly by the websites Fok.nl and Nu.nl. Based on
these findings we reject H1.

Finally, we look at the results from the perspective of the individual
newspapers, presented in Figure 2.3. Interpretation is identical to Fig-
ure 2.2, but results are calculated per newspaper. For this analysis, we
also looked at the first time each specific newspaper covered the story
on the front page, which was occasionally after the story was covered on
the front page of another newspaper. Overall, the results for individual
newspapers are similar. Many of the front page stories are not covered
by the other (non-newspaper) news outlets, and only a few stories are
covered by many other news outlets. For de Volkskrant this decline is
slightly less steep. Also, in absolute numbers De Telegraaf published
relatively many stories that were also covered by other news outlets. Re-
gardless, the central finding remains the same: most front page stories
are covered by none or a few other news outlets, and often newspapers
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were not more often the first the cover the story.

2.8 Discussion

This paper addressed whether print editions of newspapers are still in-
fluential gatekeepers in the contemporary media landscape, specifically
regarding the front page news. What threatens this influence is that the
contemporary media landscape is more fragmented, with audiences con-
suming news from a wider variety of sources. However, it has also been
argued that the newspapers’ selection of which stories become news has
a strong effect on the news in other outlets, which would mean that
they still control the first gates of the news. We tested this argument by
measuring to what extent the stories covered on the front pages of news-
papers were also covered by other news outlets, and if so, whether the
newspapers were the first to cover these stories. Results show that news
websites together covered 54.3% of the front page stories, and that this
was much lower for television news (25.7%) and current affairs shows
(25.7%). At the level of individual news outlets this percentage is even
smaller. Furthermore, even if the front page story was also covered by
another news outlet, than the newspaper was not most of the times the
first to cover the story.

In total, 158 of the 265 front page stories were covered in at least
one other news outlet, of which only 84 after it was first covered on
the front page. For stories covered by several other news outlets these
numbers steeply decrease. Thus, many of the stories that newspapers
considered newsworthy enough to break prominently on the front page
were not featured widely across news outlets. In concert with declining
readership, this suggests that the print newspapers in the contemporary
Dutch media landscape are not the important gatekeepers—that decide
for society what the news is—that national newspapers are traditionally
perceived to be (Cook, 2005; Marshall, 1998).

As argued in this paper, the granularity with which agenda-items are
measured needs to be taken into account to compare different intermedia
agenda-setting studies. In this study we coded news articles according
to stories, and analyzed these stories when they were first covered on
the front pages. In comparison, other intermedia agenda-setting studies
use a coarser-grained analysis, coding news articles according to themes
(Sweetser et al., 2008; Vliegenthart & Walgrave, 2008) or only high-
profile stories that involve many sub-stories (Meraz, 2011). Also, these
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studies do not look at the first time these agenda-items are covered, but
at changes in the attention for items over time. These methodological
differences have implications for how the results of this study should be
positioned in the current intermedia agenda-setting literature.

Several studies addressing the influence of newspapers on online news
suggest that there is no clear sign of newspapers taking the lead (Lloyd
et al., 2006; Meraz, 2011). Our results provide a similar image regarding
who first put the stories on the agenda. Studies addressing the influ-
ence of newspapers on television suggest that newspapers often do take
the lead (Golan, 2006; Vliegenthart & Walgrave, 2008). There are two
explanations for why our results suggest otherwise. One is that while
newspapers do not more often cover stories before television news, they
do set the agenda of television news at a thematic level. The other is
that these studies are outdated, since they are based on data from be-
fore the year 2000. In addition, it is notable that we found that news
outlets that focus on discussing news rather than breaking news were
more likely to follow the newspaper. For television this was the case for
most of the current affairs shows, and the news broadcast that is related
to the weblog GeenStijl. For online news this was the case for GeenStijl.
This suggests that format is a relevant moderating factor for intermedia
agenda-setting analysis.

Despite the relevance of a fine-grained intermedia agenda-setting
analysis, there are several complications that harm the current research
design. The main problem is that a manual content analysis at a fine-
grained level is practically unfeasible for large amounts of texts. To
cope with this problem, we only analyzed the stories covered on the
front pages, and only looked for the coverage of these stories in other
news outlets within one day before or after the story was covered on
the front page. One consequence of this is that it limits our analysis
to a focus on the front page. That is, we analyzed what portion of the
front page news was covered by other news outlets, but could not ana-
lyze what portion of the news in other outlets was based on front page
news, or on newspaper news in general. Another consequence is that
it is possible that other news outlets covered a story longer than a day
before it became front page news. Although it is likely that the front
page article then covered an important new event or development in this
story, this would be a measurement error in our analysis, which focuses
on whether the newspaper was the first to cover the story. Furthermore,
because we did not analyze all stories, we could not aggregate the data
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for a thematic level analysis. Thus, we could not investigate how the
results of our fine-grained analysis would differ from a coarse-grained
analysis using the same data.

A more general limitation for this type of intermedia agenda-setting
analysis is that temporal order—one news outlet preceding another—
only implies that there could in potential be a causal effect, but does
not exclude other causes (Vliegenthart & Walgrave, 2008). Thus, we
cannot be certain that front page coverage of a story caused other news
outlets to cover the story. Instead, we therefore base our conclusions
mainly on the inverse: if the newspaper covered the story after a news
outlet, it could not have set the agenda.

Important limitations of the current research design can be addressed
if more news articles are coded at the episodic level; first of all by not
using a selection of the data, but also by analyzing over a longer period
of time and including more news outlets. This forwards a methodolog-
ical challenge. In order to advance the fine-grained intermedia agenda-
setting approach, it appears necessary to explore computational ap-
proaches, where agenda-items are coded based on computer algorithms.
The study by Lloyd et al. (2006) showed the potential of named entity
recognition which could be used for this purpose. Also, topic model-
ing techniques such as Latent Dirichlet Allocation (Blei, Ng, & Jordan,
2003; Jacobi, Van Atteveldt, & Welbers, 2015) could provide a way to
automatically code agenda-items with different levels of granularity (see
e.g., Kim et al., 2014).

The broader purpose of this paper is to contribute to understanding
the gatekeeping process in the digital age. On the one hand, the power
to select what the news is might no longer be limited to a small number
of professional newsrooms, and instead more spread out over various,
autonomous news outlets. On the other hand, there might still be in-
fluential gatekeepers that set the agenda of many other news outlets,
thereby taking away a part of their autonomy. Our study suggests that
this influence is limited for print newspapers, but there are other plau-
sible candidates that need to be looked into, such as the online editions
of newspapers and news agencies.

In conclusion, to understand who the gatekeepers are in the digi-
tal age, researchers need to trace news diffusion channels upstream by
analyzing who depends on whom for content. The intermedia agenda-
setting literature provides theories and tools for this type of analysis,
but certain aspects need to be refined. The conceptual distinction
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between intermedia agenda-setting effects at the levels of events, sto-
ries and themes shows that it is important to take the granularity of
the content-analysis data into account. Both fine-grained and coarse-
grained analyses can provide relevant insights in the gatekeeping pro-
cess, but currently mainly the coarse-grained approach has been used.
Developing more efficient ways to analyze intermedia agenda-setting at
an fine-grained level on a large scale can advance our understanding of
gatekeeping in the digital age.
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Chapter 3

Old wine in new bottles
Content homogeneity in print and online news

outlets

Abstract. This paper measures content homogeneity in print and on-
line news, and analyzes whether this can be explained by intermedia
agenda-setting. Results show that online newspapers and most of the
independent news sites are similar to the print newspapers, and reveal
an exceptionally strong homogeneity of online newspapers. In addition
to confirming the effect of intermedia agenda-setting on homogeneity, we
found evidence of a strong effect of shared dependence on a single news
agency. We interpret these results based on shared media logic and infor-
mational and institutional interdependence of news outlets, and reflect
on the implications for external media diversity.

Manuscript under review. Authors: Welbers, K., van Atteveldt, W., Kleinnijen-
huis, J., & Ruigrok, N.
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3.1 Introduction

The proliferation of internet technology has greatly increased the range
of news outlets. This paper addresses whether this has increased exter-
nal media diversity, defined as the extent to which “the full range of rel-
evant differences (political, social-cultural, etc.) in a society is matched
by an equivalent range of separate and autonomous media channels”
(McQuail, 1992, 145). While the wider range of news outlets can in
potential increase the diversity of viewpoints in the news, research sug-
gests that in terms of news selection most online news sites echo the
traditional news (Boczkowski & De Santos, 2007; Pew Research Cen-
ter, 2010). If that is true, then despite the increase of media channels,
external media diversity has not meaningfully increased in terms of the
media agenda (i.e. the range of issues in the news). We examine this
constraint to media diversity by analyzing the content homogeneity of
print and online news, with content homogeneity defined as “the extent
to which different media focus on the same stories during a particular
news cycle”(Boczkowski & De Santos, 2007, 168).

We compare traditional print newspapers to online news outlets in
the Netherlands, where we make a distinction between online newspa-
pers and independent news sites. Both online outlets can be consid-
ered new media in a technological sense, but they are likely to differ
in an institutional sense. Online newspapers are organizationally tied
to traditional news organizations, and are found to have similar con-
tent (Boczkowski & De Santos, 2007; Hoffman, 2006). For independent
news sites the institutional bond might be weaker, but their content can
nevertheless be similar as a result of informational dependence: since
their independence often goes hand in hand with a limited news gath-
ering apparatus they tend to rely on traditional news organizations for
information (Baum & Groeling, 2008; Meraz, 2009; Shoemaker & Vos,
2009).

Although content homogeneity of print newspapers and both types of
online news has received substantial attention in the literature, results
should be generalized with caution. Online technology offers a broad
platform for alternative forms of journalism, meaning that results of
content homogeneity studies might differ across temporal and cultural
contexts. Currently, much research is based on media in the US, making
it relevant to see whether the results can be corroborated in the context
of the Netherlands. Furthermore, to our knowledge, online newspapers
and independent news sites have not been compared to print news within
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the same analysis. This three way comparison stresses the importance
of distinguishing institutional and informational factors as causes for
content homogeneity between print and online news.

We conducted both a content comparison and intermedia agenda-
setting analysis, to analyze whether content homogeneity of news out-
lets can be related to interdependence. If independent news sites depend
on traditional news outlets for information, then the print newspapers
should to some extent set their agenda. Finally, we also include an
influential news agency in these analyses. News agencies are impor-
tant sources of information for many news outlets (Davies, 2008; Lewis,
Williams, & Franklin, 2008; Ryfe, 2012) and their growing influence has
been related to an increase in content homogeneity (Boczkowski & De
Santos, 2007). Nevertheless, they are often left out of the equation in
agenda-comparison or agenda-setting studies.

3.2 Content homogeneity

Content homogeneity in traditional news outlets has been widely ob-
served (Cook, 2005; Gans, 1979; Schudson, 2003). Boczkowski and De
Santos distinguish two causal factors in the literature: “the shared ele-
ments of journalistic practice and the monitoring of other media” (2007,
169). The development of these shared practices has received much at-
tention in the media logic and new institutionalism literature (Cook,
2005; Strömbäck, 2008). The tendency of journalists to monitor their
colleagues has been studied as intermedia agenda-setting (McCombs,
2005; Vliegenthart & Walgrave, 2008).

3.2.1 Shared media logic

The shared norms and practices of journalists are often referred to as
media logic, defined by Strömbäck (2008, 223) as “the news values and
the storytelling techniques the media make use of to take advantage of
their own medium and its format, and to be competitive in the ongoing
struggle to capture people’s attention.”

Broadly speaking, since journalists have similar criteria for which
events are newsworthy, different news outlets tend to make similar news
selection choices (Eilders, 2006; Galtung & Ruge, 1965; Harcup & O’Neill,
2001). Over the past decades, media sociologists have observed various
norms and practices that are shared by journalists across the board (e.g.,
Gans, 1979; Shoemaker & Reese, 1996; Tuchman, 1977). This shared
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logic is central to the new institutionalist approach, introduced by Cook
(2005) and Sparrow (1999). Looking at this literature through the lens
of new institutionalism theory, Cook and Sparrow concluded that many
of these norms and practices “look very similar to what a growing chorus
of economists, political scientists, historians and sociologists call institu-
tions”(Ryfe, 2006, 136). That is, deeply-layered and taken-for-granted
assumptions regarding how professional journalists should do their work
(Cook, 2005; Giddens, 1979).

Media logic refers to a logic that is shared by all media as a single in-
stitution (Hjarvard, 2008; Takens, 2013). However, as news outlets need
to fit the news to their specific medium and format, media with differ-
ent characteristics can still end up with different norms and routines.
For instance, Takens (2013) concluded that television news is more in-
terested in personalized political information because the audiovisual
format favors talking heads. This forwards the question how media
logic will manifest in online news outlets, that are different from tra-
ditional news outlets in various ways, especially in terms of technology
and audience. Furthermore, one might question whether the taken-for-
granted assumptions of the traditional journalistic institution persists
in this new context—thus problematizing the concept of media logic in
the digital age.

Online technology is different from print technology in several rel-
evant ways. There are no space restrictions, more options for inter-
activity (e.g., hyperlinking, audience comments) and news can be up-
dated throughout the day (Boczkowski, 2004; Tewksbury & Althaus,
2000). This enables new kinds of formats, which can affect what types
of news stories best capture people’s attention and how phenomena are
interpreted (Altheide & Snow, 1979). Differences in audience are also
likely. Steve Outing argued that online newspapers might be different
from print newspapers because “to attract and serve a younger demo-
graphic, [they] must live by different rules” (as cited in Hoffman, 2006,
61). Also, whereas print newspapers focus on large heterogeneous au-
dience to spread high fixed costs over many consumers, “the low costs
of online news outlets might make a reliable niche audience a viable
alternative” (Baum & Groeling, 2008, 361).

Thus, we could expect online newspapers to have different content
compared to print newspapers, but this expectation is not confirmed
by empirical studies (Boczkowski & De Santos, 2007; Hoffman, 2006).
An explanation is that despite the differences in audience and format,
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the organizational and institutional logic of the print newspapers per-
sists in their online counterparts (Domingo et al., 2008; Mitchelstein &
Boczkowski, 2009). This leads us to the following hypothesis:

H1: The online newspapers strongly resemble the print news-
papers

For the independent news sites the institutional logic might not per-
sist, because the independence of a professional news organization elim-
inates a prime reason for the development of institutions. Put simply,
independent online news producers that do not work in an organizational
context where this logic is taken-for-granted and imposed in everyday
work, are not as strongly pushed to adopt this logic. Accordingly, it has
been found that “online journalism is regarded by many commentators
as a site where outmoded and unsatisfactory news reporting traditions
might be revised and renewed” (Matheson, 2004, 443-444). It is often
dissatisfaction with these traditions that motivates people to create an
alternative, and online they have that opportunity (Carpenter, 2010;
Ekdale, Namkoong, Fung, & Perlmutter, 2010; Perlmutter & Schoen,
2007). We therefore expect less content homogeneity:

H2: The independent news sites are less similar to the print
newspapers than the print newspapers are similar to each
other.

3.2.2 Intermedia agenda-setting

Agenda-setting was coined by McCombs and Shaw (1972) and can broadly
be defined as the power of “a media organization or institution to deter-
mine the important issues for debate or consideration” (Boyle, 2001).
If news media influence each others issue agenda this is referred to
as inter-media agenda-setting. Intermedia agenda-setting effects have
been observed between traditional news outlets such as newspapers and
television (Golan, 2006; Kleinnijenhuis, 2003; Vliegenthart & Walgrave,
2008) as well as between traditional and online news outlets (Lloyd et
al., 2006; Meraz, 2009, 2011). This explains some degree of similarity in
the news content of traditional and online news outlets.

We can distinguish two main causes for intermedia agenda-setting.
One is that journalists are often uncertain whether their news judg-
ment is correct (Cook, 2005) and therefore monitor the work of their
colleagues to “validate their sense of news” (McCombs, 2005, 116). This
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is especially the case if a story is covered by influential news outlets,
such as the New York Times (Golan, 2006). This cause of intermedia
agenda-setting can be attributed to an institutional relation between
news outlets, because it stems from the interdependence of journalists
as professionals. If elite professional journalists have already decided
that a story is relevant, it makes sense for other professional journalists
to follow the lead (Gans, 1979).

The other cause for intermedia agenda-setting is that news outlets
use each other as sources of information. Intermedia agenda-setting
then occurs due to an informational relation. In particular, this makes
sense for news outlets with little or no news gathering budget, which
is the case for many online news outlets that are not related to large
organizations (Baum & Groeling, 2008; Shoemaker & Vos, 2009).

Print and online newspapers are likely to set each others agenda for
both informational and institutional motives. The few empirical studies
that analyze this interaction confirm that there are intermedia agenda-
setting effects (Boczkowski & De Santos, 2007; Martin, 1998), although
these focused particularly on print-online pairs of the same newspaper
organizations.

Regarding the intermedia agenda-setting effects between newspa-
pers and independent news sites, scholars have found that traditional
news outlets often set the agenda of online news outlets (Meraz, 2009;
Sweetser et al., 2008). This can be attributed to the lack of news gather-
ing resources and infrastructure of these online news outlets. Also, some
studies found that there are independent news sites that set the agenda
of print newspapers (Lloyd et al., 2006; Meraz, 2011). This is particu-
larly the case for news sites such as The Huffington Post that “resemble
traditional media in their embrace of team blogging, investigative jour-
nalism, and editorial workflow practices” (Meraz, 2011, 187). Overall,
based on theory and empirical findings we expect bidirectional inter-
media agenda-setting effects: from print to online news as well as from
online to print news.

H3a: Print newspapers set the agenda of the online newspa-
pers and the independent news sites.

H3b: Online newspapers and independent news sites set the
agenda of the print newspapers.

A factor that is often ignored in intermedia agenda-setting studies
is the role of news agencies. News agencies are news brokers—they do
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not have a large audience, but act as gatekeepers by gathering informa-
tion and selling it to news outlets. In the last decades the influence of
news agencies on newspapers appears to have increased due to increased
economical pressures for news organizations (Bakker & Scholten, 2011;
Davies, 2008; Lewis, Williams, & Franklin, 2008; Ryfe, 2012). Singer
(2001) found that a large part of the articles in print and online newspa-
pers had the Associated Press as a source. In 2008, roughly a quarter of
the Dutch national newspapers was estimated to stem from the Nether-
lands national news agency (ANP) (Buijs, 2009; Scholten & Ruigrok,
2009). Popular independent news sites also often use ANP as a source.
Two of the news sites in this study (Fok nieuws and Nu.nl) explicitly
cite ANP. GeenStijl does not, but does have a contract with ANP to
access photos and the real-time news feed (Staatsgeheim.com, 2006).
We expect that much of the similarity of agendas across news outlets in
the Netherlands results from their interaction with ANP.

H4: Leading news agencies set the agenda of all news outlets.

H5: The homogeneity of news outlets across the board de-
creases significantly when controlling for their similarity to
leading news agencies.

3.3 Data and analysis

Our empirical study examines content homogeneity in several print and
online news outlets, as well as intermedia agenda-setting effects between
these outlets. For this analysis we measure the attention for different
issues in these outlets using computer-assisted content analysis, specifi-
cally query searches. The analysis covers the first six months of the year
2013 (180 days) for twelve major print and online news outlets in the
Netherlands. All articles were coded for 32 issues. We discuss the selec-
tion of news outlets and issues, the content analysis, and the methods
for analyzing content homogeneity and intermedia agenda-setting.

3.3.1 Selection of news outlets

Twelve major news outlets in the Netherlands were analyzed: the print
and online edition of four newspapers, one news agency and 3 indepen-
dent news sites. Table 3.1 provides an overview of the data. The articles
for the news agency (ANP) were collected from the online text archive
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Lexis Nexis. For all other news outlets web scraping algorithms were
used1.

Table 3.1: Descriptive statistics for news outlets

News outlet Label N Mean articles
per day

Print newspapers:
De Telegraaf print np TG 37,920 247.8
De Volkskrant print np VK 18,469 120.7
Trouw print np TR 14,428 95.5
Algemeen Dagblad print np AD 19,247 127.5

Online newspapers:
Telegraaf online np TG 36,003 203.4
Volkskrant online np VK 33,482 186.0
Trouw online np TR 23,058 129.5
Algemeen Dagblad online np AD 40,862 225.8

News agency:
ANP news agency ANP 41,065 226.9

Independent news sites:
Nu.nl news site NU 30,377 170.7
Fok Nieuws news site FN 13,038 72.0
GeenStijl news site GS 2,013 11.4

Newspapers, print edition

The four newspapers in our study are De Volkskrant, Trouw, De Tele-
graaf and Algemeen Dagblad. The former two are often categorized as
elite or ‘quality’ newspapers, whereas the latter two are often considered
as ‘popular’ newspapers (Bakker & Scholten, 2011).

Newspapers, online edition

Internet penetration is high in the Netherlands and many people use the
internet for news consumption (Bakker & Scholten, 2011). Newspaper
companies embraced this by starting their own websites, which provides

1In addition to the online editions of newspapers, digital copies of the print edi-
tions of newspapers are also available online for subscribers. Web scraping was
performed during the night, to collect all articles of the previous day
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a constant stream of news updates throughout the day. All online news-
papers in this study have separate newsrooms from the print editions,
but remain part of the same company.

News agency

The Netherlands national news agency (ANP) is the most influential
news agency of the Netherlands. It was founded in 1934 by the associ-
ation of Dutch newspaper publishers (NDP) and has ever since catered
to the information needs of professional news organizations.

Independent news sites

We analyze three independent news sites from the Netherlands that
have a large audience, a team of professional editors, and provide regu-
lar updates on a broad range of topics: Nu.nl, GeenStijl and Fok nieuws.
Nu.nl started in 1999. It has its own newsroom, but depends heavily
on news agencies for content, and focuses on publishing news without
adding much interpretation and opinion. It is used by many people to
get quick news updates. Approximately 37% of the Dutch above age
13 visited Nu.nl at least once in January 2013 (Vinex, 2013). In con-
trast, GeenStijl, which started in 2003, is heavily opinionated, and has a
smaller, niche audience–based on the same measurement approximately
6.8%. Nevertheless, it can still be classified as “effectively a mass medium
in its own right, run by a professional staff of at least a dozen editors”
(Lister et al., 2009, Blogs section, para. 5). What makes GeenStijl an
interesting case to study, is that they explicitly deviate from normative
standards of professional journalism in the Netherlands. Also, it is fa-
mous for having an active base of users that comment on news articles,
and this interactivity is an important aspect of their format. Fok nieuws
could be said to fall in between the other news sites. It is the news feed
of FOK!, which is a popular Dutch online community. Approximately
12.6% of the Dutch above age 13 visited the website at least once in
January 2013. In contrast to GeenStijl, its manner of reporting is often
more factual, comparable to the focus on short news facts as seen on
Nu.nl. Similar to GeenStijl, user comments are an important element of
the format.
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3.3.2 Selection of issues

A news outlet’s agenda can broadly be defined as the list of issues the
news is about. These issues can be measured in terms of specific events,
but also in more abstract terms such as types of events (e.g., burglary,
fraud) and news themes (e.g., crime). Agenda-comparison and agenda-
setting studies often use abstract themes (e.g., Sweetser et al., 2008).
A major advantage of this approach is that abstract measurements of
issues encompass multiple events over time, which enables longitudinal
analysis. A disadvantage is that these abstract measurements can be too
broad to capture intermedia agenda-setting effects at the level of events,
which is particularly relevant if informational dependence is a potential
cause. Alternatively, Meraz (2011) used big news stories—that is, stories
that generated notable discussion across media and over a long period of
time. This also has the advantage of enabling longitudinal analysis, and
would better capture effects caused by informational dependence. Yet
here a disadvantage is that news coverage depends heavily on real-world
developments, which can be a spurious cause for content homogeneity.
As a compromise, we therefore measure issues as types of events, such
as vandalism or union strikes. This provides regular measurements of
coverage on the level of events, but with less restrictions to real-world
developments.

We used 32 different types of events, categorized into two themes:
19 in the theme of crime and 13 in the theme of economy. We focus
on specific themes because this allows us to measure agenda similarity
within clear contexts. That is, we are not interested in similarity in
general, because this might be largely based on less relevant types of
content, such as sports and entertainment. We focus on more than one
theme, because this enables us to compare whether results are robust
across themes. Finally, we focus specifically on economy and crime,
because these are two highly relevant categories of news for society.
Crime related news can affect citizens’ trust in the rule of law and the
judiciary system (author reference, 2013). Economy related news can
affect economic behavior and people’s trust in financial institutions and
incumbent parties. Both are also important political themes.

3.3.3 Content analysis

The attention for issues was measured using search queries, or search
strings, which is an effective method for measuring issue attention on
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a large scale (see e.g., Boomgaarden & Vliegenthart, 2007). Manual
content analysis is expensive, and therefore often focuses on samples or
subsets of news content such as front pages of newspapers (e.g., Vliegen-
thart & Walgrave, 2008). Another advantage of the search query ap-
proach is that codings can be replicated perfectly, which is an important
aspect of the reliability of content analysis (Krippendorff, 2012).

For this study we used existing queries from two studies: a text-
mining study on justice and crime for the Dutch ministry of justice
(author citation, 2013), and a study on economic news for the Dutch
ministry of economic affairs (unpublished manuscript, 2013). Because
the use of queries does not involve human interpretation, measures for
inter- and intra-coder reliability are not informative. In the field of
information retrieval, common criteria for the validity of search queries
are precision and recall (Salton, Fox, & Wu, 1983). Precision refers to
the percentage of the articles found with a query that are actually about
the agenda-item the query was supposed to find. Recall refers to the
percentage of all articles that are about the agenda-item that were found
with the query. This can be estimated by manually coding a sample of
the data. We reevaluated the precision and recall of the queries for the
context of the current study. For each issue, 25 articles that match the
query were manually inspected to test the precision, and 500 random
articles were manually coded to test the recall. The average precision
was 0.84, and the recall was 0.85.

3.3.4 Analysis of content homogeneity

We follow the definition of content homogeneity as the similarity of con-
tent in different news outlets during a particular news cycle (Boczkowski
& De Santos, 2007). We measured this for all pairs of news outlets as the
Pearson correlation of their weekly attention for an issue. Issues were
pooled to analyze correlations for multiple issues combined. To account
for differences in the overall attention for issues they were standard-
ized before pooling, by subtracting the mean and dividing by standard
deviation2.

2Note that in agenda-comparison research the similarity of agendas is often mea-
sured as the (Spearman’s rank-order) correlation of the overall attention for different
issues (e.g., Lee, 2007; McCombs & Shaw, 1972). We did not use this measure, be-
cause with our operationalization of issues this only measures whether news outlets
agree if certain types of events are more newsworthy than others. Rather, we are
interested in whether news outlets are similar regarding their coverage of specific
events, which is more accurately reflected in attention for a specific type of event at
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3.3.5 Intermedia agenda-setting

A common method to measure intermedia agenda-setting is to analyze to
what extent the attention for an issue in one news outlet can be predicted
by the recent attention for this issue in another outlet (Meraz, 2011;
Vliegenthart & Walgrave, 2008). We perform this type of analysis at
the level of days. Since print newspapers do not publish on Sundays, we
excluded Sundays and Mondays (to account for lag) from this analysis.

Following the approach of Vliegenthart and Walgrave (2008) we use
a multilevel Poisson regression model with random intercepts, autore-
gression (i.e. the lagged dependent variable). The dependent variable
is the number of articles about the issue published by a news outlet on
a given day. The Poisson model is used since this is a count variable,
and distributed more like a Poisson than a Gaussian. Autoregression
is controlled for to better estimate predictive (Granger) causality3. Fi-
nally, the multilevel model is used because issues are pooled to calculate
a single regression coefficient. The data then consists of repeated mea-
sures (days) nested in groups (issues), which violates the independence
assumption of ordinary regression. The multilevel model accounts for
this by estimating a different intercept for each issue.

To analyze the influence of recent news in other news outlets, the
lagged attention for an issue in these outlets is used as an independent
variable. Vliegenthart and Walgrave (2008) showed that a short lag of
one day best accounts for intermedia agenda-setting effects, and used
this in their analyses. This makes sense for intermedia agenda-setting
at the level of events, where one news outlet causes another to cover a
specific event. Accordingly, we also use a lag of one day. Because we
only know the day at which articles are published and not the time, this
means predicting today’s news based on yesterday’s news4. Only for
the influence of the morning newspapers on online news the same day
is used, since this is the most likely short-term influence and morning
newspapers cannot be influenced by online news of the same day.

a specific point in time. By standardizing attention for issues before pooling, simi-
larities or differences in the overall attention for types of events is ignored entirely.

3A formal Granger causality test was not conducted because common tests are
not available for Poisson regression.

4Note that this underestimates the influence of online news outlets and the news
agency on each other, since these also interact throughout the day. We choose to
underestimate the influence of the news agency and online news (by only looking at
the influence of yesterday’s news) rather than overestimate it by ignoring temporal
order (by using the same day).
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Figure 3.1: Number of articles addressing the illegal immigrants issue
per week in 2013.

3.4 Results

For a brief introduction to the data, we first discuss the attention for
a single issue across news outlets, presented in Figure 3.1. The x-axis
represents weeks, and the y-axis the number of articles about the item,
illegal immigrants, averaged for the news outlets of each medium type.
There are several peaks close together around week 19. These mainly
revolve around a debate concerning the harsh treatment of asylum seek-
ers, specifically concerning a new law. In week 17 all news outlets except
the news agency peaked. The coverage mainly concerned a conference
of the incumbent Labour party (Partij van de Arbeid) regarding illegal
immigrants and this law, at which there was also a protest rally. This
conference already had the attention of many political journalists, which
could explain the lack of attention by the news agency. In the beginning
of May (week 18) there was a hunger strike, which (after it lasted for
a week) sparked much attention for the topic across all news outlets.
Overall, this graph shows how the attention for this specific items is
rather similar across news outlets, especially regarding key events.

3.4.1 Content homogeneity

The similarity of news outlets in weekly attention for all items is mea-
sured as the Pearson correlation of items pooled together, of which the
results are presented in Table 3.2. The correlations for economy are
presented in the top right triangle of the table, and crime in the bottom
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left triangle. Values represent Pearson correlations, and high-correlation
cells are darker colored for orientation. All correlations are positive, and
non-significant cells (p > 0.05) are left blank. Comparing the upper
and lower triangle, the correlations for the economy and crime items
are clearly similar, with the correlations for the economy items being
slightly higher5.

We can see that the news is similar across all news outlets, but with
strong differences in the strength of the correlations. Most interest-
ingly, there are several distinguishable blocks, which represent clusters
of relatively similar news outlets. In particular, there is a strong cluster
containing three of the online newspapers (VK, TR, and AD) and news
agency ANP.

Table 3.2: Pearson correlations of attention for economy (upper triangle;
N=338) and crime (lower triangle; N=494).

Our first two hypotheses address the similarity of the online news
5For most pairs the difference is not significant (confidence intervals not reported)

but since the correlations for economy are consistently higher across cells this is likely
to reflect more than coincidence.



3.4. RESULTS 59

outlets—the online newspapers and the independent news sites—to the
print newspapers. H1 stated that the online newspapers strongly re-
semble the print newspapers. We found that none of the correlations
print and online newspapers were lower than the correlations of print
newspapers with each other, based on a 95% confidence interval. In
fact, they were often higher. For example, for the economy items the
correlation between online np VK and print np AD (r = 0.43, n = 364,
95% CI [0.35, 51]) was higher than the correlation between print np VK
and print np AD (r = 0.32, n = 364, 95% CI [0.23, 0.41]). These results
strongly confirm H1.

Table 3.3: Multilevel Poisson regression models with random intercepts,
measuring intermedia agenda-setting for online news

Online editions newspapers Independent news sites

TG VK TR AD NU FN GS

Base model
Intercept -0.74*** -0.82*** -0.93*** -0.76*** -1.01*** -1.79*** -2.84***

Autoregression 0.18*** 0.25*** 0.26*** 0.22*** 0.27*** 0.22*** 0.09*

Deviance 9700 9412 8712 10030 8790 5458 2500

Model 1
Intercept -0.74*** -0.82*** -0.93*** -0.77*** -1.01*** -1.79*** -2.85***

Autoregression 0.15*** 0.18*** 0.17*** 0.16*** 0.24*** 0.19*** 0.08
News agency 0.07*** 0.09*** 0.11*** 0.09*** 0.06*** 0.09*** 0.13**

Deviance 9683*** 9388*** 8681*** 10002*** 8778*** 5444*** 2492**

Model 2
Intercept -0.75*** -0.83*** -0.96*** -0.77*** -1.01*** -1.80*** -2.86***

Autoregression 0.12*** 0.15*** 0.14*** 0.12*** 0.24*** 0.18*** 0.06
News agency -0.07* -0.04 -0.07 -0.03 0.02 -0.04 -0.05
Print NP 0.22*** 0.24*** 0.31*** 0.14*** 0.10*** 0.15*** 0.10
Online NP -0.05 -0.08* -0.07 -0.01 -0.02 -0.01 0.16*

News sites 0.06* 0.07** 0.05 0.09*** -0.02 0.06 -0.01
Deviance 9576*** 9260*** 8506*** 9940*** 8761*** 5422*** 2484
Note. *p<0.05, **p<0.01, ***p<0.001

32 (issues) x 129 (days) = 4128 (N)

H2 stated that the independent news sites are less similar. Look-
ing at the correlations of individual pairs, we see that especially news
site GS has weak correlations to the print newspapers, and some even
not significant. The correlations of news site GS to a specific news-
paper were always lower than the correlations of other newspapers to
this newspaper. Although for some specific pairs the difference was not
significant (especially for the crime items), these results are convincing
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that on average the agenda of news site GS is much different from that
of the newspapers. In comparison, the correlations of news site FN to
the newspapers are much higher, and most of the times not significantly
lower than the correlation of the newspapers to each other. For news
site NU, the correlations to the print newspapers are comparable to
those of news site FN on the economy items, but on the crime items the
correlations are notably lower. Thus, while the results support H2 for
news site GS, the hypothesis has to be rejected for news site FN, and
for news site NU this is more ambiguous. We therefore reject the more
general H2.

3.4.2 Intermedia agenda-setting

The intermedia agenda-setting effects provide a potential explanation
for agenda similarity. Table 3.3 and Table 3.4 show the results of mul-
tilevel Poisson regression models, predicting the attention for an item
in the online news outlets based on the recent attention for this item
by the news agency and the other news outlets. The columns represent
different models for each news outlet: online news in Table 3.3 and print
news and the news agency in Table 3.4. The rows report the coefficients
and deviance scores for three models. The Base model contains only
the random intercepts and autoregression. The significant positive au-
toregression effect for all news outlets indicates that all news outlets are
more likely to cover an issue if they covered it the day before. Next,
Model 1 adds the effect of the news agency, which is also significant
and positive for all news outlets. In part the news agency explains vari-
ance that in the Base model was attributed to autoregression, but the
decrease in deviance shows that adding the news agency also improves
model fit, with asterisks indicating whether this decrease is significant
based on a chi-square test.

Finally, Model 2 adds the intermedia agenda-setting effects for the
other news outlets. Recent attention in other news outlets was measured
per medium type by taking the sum of the standardized attention in
news outlets of that medium type6 (excluding the dependent news out-
let). Values represent standardized regression coefficients in log-odds,
which can be compared across rows in the same model.

6By measuring the recent attention of other news outlets per medium type, it is
easier to interpret the results at this level. Also, it better takes into account that it
does not always matter which specific news outlet set the agenda, and that the effect
can be stronger if multiple news outlets cover an item.
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An interesting observation is that in Model 1 the effect of the news
agency is significant for all news outlets, but this effect disappears after
controlling for the other news outlets. An explanation for this finding
is that the news outlets mediate the influence of the news agency: the
specific selection of which news is adopted from the news agency can be
influenced by the news selection choices of the other news outlets.

Table 3.4: Multilevel Poisson regression models with random intercepts,
measuring intermedia agenda-setting for print news and the news agency

Print editions newspapers News agency

TG VK TR AD AN

Base model
Intercept -0.58*** -0.77*** -0.95*** -1.22*** -1.16***

Autoregression 0.13*** 0.07*** 0.08*** 0.13*** 0.22***

Deviance 9183 7683 6852 5848 8781

Model 1
Intercept -0.61*** -0.79*** -0.99*** -1.27***

Autoregression 0.11*** 0.05** 0.06** 0.10***

News agency 0.22*** 0.19*** 0.22*** 0.27***

Deviance 8955*** 7550*** 6694*** 5638***

Model 2
Intercept -0.62*** -0.80*** -1.00*** -1.28*** -1.18***

Autoregression 0.09*** 0.02 0.02 0.06* 0.05*

News agency -0.03 -0.02 -0.03 0.06
Print NP 0.05* 0.07** 0.11*** 0.09** 0.12***

Online NP 0.14*** 0.11** 0.16*** 0.11** 0.10***

News sites 0.15*** 0.12*** 0.09** 0.12*** 0.08***

Deviance 8859*** 7497*** 6623*** 5599*** 8685***

Note. *p<0.05, **p<0.01, ***p<0.001

32 (issues) x 129 (days) = 4128 (N)

Our third hypothesis is that the print newspapers set the agenda of
both the online newspapers and independent news sites, and visa versa.
For all online news outlets except news site GS the effect of newspapers
is positive and significant. For these news outlets it is also the strongest
intermedia agenda-setting effect. The effect appears to be particularly
strong for the online newspapers, as indicated by the relatively strong
decrease in deviance compared to the independent news sites. This could
indicate that the institutional relation between the print and online
newspapers indeed promotes intermedia agenda-setting.

Note that for news site GS there was no significant model improve-
ment after adding the intermedia agenda-setting effects of the other
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news outlets. This suggests that more generally this news site pays lit-
tle attention to the news selection choices of other news outlets. This
also corresponds to the finding that the agenda of news site GS was
least correlated to that of the other news outlets. Despite this excep-
tion, these results indicate that the agenda of the morning newspapers
influences the agenda of the online news outlets on the same day. We
thus accept H3a.

Table 3.4 presents the same intermedia agenda-setting models, but
this time with the print editions of newspapers and the news agency as
the dependent variables. Again, we see the influence of the news agency
in Model 1, and the apparent mediation of this influence by the news
outlets in Model 2. Also, we see that adding the news outlets further
improves the model fit. Specifically, we are interested in whether the
online newspapers and the independent news sites set the agenda of the
newspapers. For all newspapers both effects are positive and significant,
so we accept H3b.

The results of the intermedia agenda-setting analyses indicate that
interdependence of news outlets is an important explanation for the
similarity of the print and online news outlets. Finally, we look at the
role of the news agency in this similarity. As mentioned, the influence
of the news agency was significant for all news outlets, but this effect
disappeared after controlling for the news outlets. We interpret this
finding as a form of mediation. All news outlets are to some extent
influenced by the news agency, but news outlets filter this news in similar
ways, either because they monitor each other or because they have a
similar logic. As this implies that the news selection choices of the news
agency indeed affect the agenda of most news outlets, we accept H4;
news agencies set the agenda of all news outlets.

The news agency itself is also often influenced by the news outlets.
This finding fits the news broker role of the news agency: it collects
information from a variety of sources, and then sells this information
to news outlets. One explanation for the agenda-setting influence of
news outlets is that the news agency also uses them as sources. Another
explanation is that it adjusts its supply to the demand of its customers,
by following up on the stories or themes that are hot on the media
agenda.

Overall these findings strongly suggest that the news broker role of
the news agency is a relevant constraint on the diversity of the media
agenda. To test this, we recalculated the correlations between news out-
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lets, but this time using partial correlations to control their correlation
with news agency ANP. The results are shown in Table 3.5. When corre-
lations with the news agency are controlled for, many of the correlations
with other news outlets disappear or become much weaker. With few
exception the decrease is significant on a 95% confidence interval. This
supports H5.

Most surprising about these results is that the strong correlations
between three online newspapers (VK, TR and AD) remain intact, de-
spite that these were all heavily correlated to the news agency. The
correlations of these outlets to their print counterparts also remain rel-
atively high, especially in the economy news. This suggests a strong
shared logic and interdependence between these outlets, which can be
attributed to their institutional relation.

Table 3.5: Partial Pearson correlations, controlled for news agency ANP,
of attention for economy (upper triangle; N=338) and crime (lower tri-
angle; N=494).
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3.5 Discussion

Content homogeneity across news outlets in their attention for issues,
as illustrated by the case of illegal immigrants in Figure 3.1, appears
to be a rule rather than an exception. Although the coverage across
news outlets is far from identical, there are clear similar patterns. An
analysis of this similarity over multiple items and between all individual
news outlets reveals correlations across the board. For both the online
newspapers and the independent news sites, the correlation with the
print newspapers were most of the times not lower than the correlations
between print newspapers. Overall, this supports that content homo-
geneity across print and online news outlets is similar to that across print
news outlets. We also find convincing results that intermedia agenda-
setting is a cause for this homogeneity, and in particular that the news
agency plays a major part. Importantly, there are noticeable differences
in these findings for the online newspapers and the independent news
sites.

As expected, content homogeneity was in particular high between the
print and online newspapers. This corroborates previous findings that
the online and print editions of newspapers are very similar (Boczkowski
& De Santos, 2007; Hoffman, 2006). In addition, the homogeneity of on-
line newspapers was much higher than the homogeneity of print news-
papers. This corresponds to the results of Boczkowski and De Santos
(2007) who also found that the similarity of online newspapers increased
as the day unfolds. Intermedia agenda-setting is a plausible explanation
for this finding. Online newspapers compete in a quick paced envi-
ronment, where monitoring other news outlets and news agencies is a
luring strategy to keep up with new information. It also makes sense
that they mainly monitor other institutional sources (e.g., online news-
papers, news agencies) for more certainty regarding the reliability and
newsworthiness of this information.

For the independent news sites the results are mixed. Two of the
news sites were similar to the print newspapers, whereas GeenStijl has
a clearly different agenda. This is also reflected in the results of the in-
termedia agenda-setting analysis, where only for GeenStijl the influence
of the newspapers was not significant. An explanation for this finding
is that of the three independent news sites in this study, GeenStijl is
clearly the least traditional. It is heavily opinionated, focuses on a niche
audience, and often explicitly distances itself from traditional journal-
istic conventions. In contrast, the other two news sites focus more on
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providing quick news updates, have larger audiences and publish more
stories per day. This suggests that these factors could be relevant predic-
tors of content homogeneity of newspapers and independent news sites.
One explanation is that by focusing on larger audiences and aiming to
routinely produce objective news, their logic is more similar to that of
the traditional news outlets. Another explanation is that this makes
them more dependent on traditional news outlets as sources of infor-
mation. In particular, one might consider the possibility that through
their quick paced interaction with online newspapers (which we could
not accurately measure) the logic of the traditional journalistic institu-
tion affects their content.

Perhaps the most important finding of this study is the role of the
news agency ANP. Most of the news outlets were very similar to the news
agency in terms of their agenda, and the news agency set the agenda of
all news outlets—albeit this influence was mediated by the other news
outlets. An explanation for this influence is that news agencies are
important sources of information for most news outlets (Lewis, Williams,
& Franklin, 2008; Ryfe, 2012; Shoemaker & Vos, 2009). They provide
a live-feed of relatively cheap and reliable information with which an
individual news outlet’s own news gathering apparatus simply cannot
compete. Notwithstanding the boons of this system for a quick and
effective diffusion of news throughout society, there is an unmistakable
consequence to the diversity of information across news outlets. As
shown in our results, a large portion of the similarities across news
outlets in the Netherlands can be explained by their similarity to a
single, influential news agency.

There are some scholars who fear that the proliferation of new media
technologies and the resulting fragmentation of audiences might increase
polarization and deprive society of a healthy common diet (Baum &
Groeling, 2008; Bennett & Iyengar, 2008). High external media diver-
sity can stimulate people to selectively expose themselves only to sources
that cater to their interests and viewpoints (Stroud, 2008). Our results
suggests that, at least in terms of the media agenda, the larger online
news outlets of the Netherlands are unlikely to have this effect—with the
possible exception of GeenStijl. Conversely, we do fear that the current
lack of agenda diversity can have detrimental consequences, especially
if this is the result of intermedia agenda-setting and shared dependence
on the same news agency. Diversity of sources is necessary to make it
more difficult for sources and news outlets to filter and manipulate in-
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formation for their own gain, and to filter out unintended flaws such as
incorrect information (Carpenter, 2010; Entman, 2008). Also, a healthy
democracy requires the news to cover the range of relevant differences in
society to facilitate freedom of perspective (Dahl, 1998; McQuail, 1992).
In the quick paced exchange of information facilitated by online tech-
nology this appears to be compromised because news outlets often mon-
itor each other and monitor the same news agencies. Importantly, the
high level of homogeneity among online newspapers suggests that this
is not only the result of informational interdependence. The tendency
of journalists to confirm their own sense of news by monitoring their
colleagues—which can be attributed to institutional interdependence—
is plausible to increase in the online context, where their time to make
decisions has firmly decreased.

A limitation of our study is the focus on only three large indepen-
dent news sites with a general news focus and a professional team of
editors. Accordingly, our conclusions cannot be generalized to smaller
independent news sites. A relevant direction for future research would
be to compare more independent news sites. This would also enable
an analysis of which factors predict whether independent news sites are
different from traditional news outlets (e.g., format, audience, corpo-
rate ownership). The content analysis methodology used in this study
is suitable to be applied in a larger scale analysis, including more news
sites. However, certain improvements to the model should be consid-
ered. First, the prominence of a news article (e.g., placement, visual
presentation) is an important aspect of a news outlet’s agenda. Thus,
prominence should be taken into account to get a more precise rendering
of homogeneity. Second, since online news can be published throughout
the day, a per-day time-series analysis ignores relevant information. By
not measuring interaction throughout the day, we might underestimate
the influence of online news outlets on each other, as well as the influ-
ence of the news agency on online news outlets. Based on our findings,
we strongly suspect that these interactions are strong.

Notwithstanding these limitations, this study provides a recent up-
date of content homogeneity and intermedia agenda-setting of online
and print news in the Netherlands. In addition to expectations, we
found remarkable homogeneity across online newspapers, suggesting a
worrisome development of the quick paced online news logic for exter-
nal media diversity. We argue that to understand content homogeneity
in the digital age it is important to explore the distinction between
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informational and institutional interdependence of news outlets. Fur-
thermore, we emphasize the relevance of research into the influence of
news agencies.
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Chapter 4

A gatekeeper among
gatekeepers

News agency influence in print and online

newspapers in the Netherlands.

Abstract. This paper investigates the influence of news agency ANP
on the coverage and diversity of political news in Dutch national news-
papers, using computational text analysis. We analyzed the influence on
print newspapers across three years (1996, 2008 and 2013) and compared
influence on print and online newspapers in 2013. Results indicate that
the influence of ANP on print newspapers only increased slightly. Online
newspapers, however, depend heavily on ANP and are highly similar as
a result of it. We draw conclusions pertaining to the gatekeeping role
of news agencies in the digital age in general, and in the context of the
Netherlands in particular. Additionally, we demonstrate that techniques
from the field of information retrieval can be used to perform these anal-
yses on a large scale. Our scripts and instructions are provided online
to stimulate the use of these techniques in communication studies.

Manuscript published as: Welbers, K., van Atteveldt, W., Kleinnijenhuis, J.,
& Ruigrok, N. (in press). A gatekeeper among gatekeepers: News agency influ-
ence in print and online newspapers in the Netherlands. Journalism Studies, DOI:
10.1080/1461670X.2016.1190663
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4.1 Introduction

There is a conundrum regarding the diversity of news in the digital age:
in spite of the larger variety of news publishers, there does not appear
to be a larger variety of news (Boczkowski & De Santos, 2007). One of
the explanations for this phenomenon is that a large part of the news
across a wide range of news publishers can be traced back to the same
news agencies, or wire services. These news agencies thereby act as
powerful gatekeepers: their choices in gathering, filtering and shaping
news messages affect the information input of many news publishers,
and thereby indirectly have a substantial impact on the information
input of citizens (Shoemaker & Vos, 2009).

As professional news brokers, news agencies offer news publishers a
relatively cheap, reliable and fast supply of information. Although this
can be a boon for the availability of affordable news content, it also re-
stricts the diversity of news in society to the gatekeeping choices of one
or several news agencies. This diversity is crucial in a democratic society
and a core element in communications policy, because it helps distin-
guish facts from falsehoods, and ensures that the diversity of viewpoints
in society is represented (Napoli, 1999; Van Cuilenburg, 2007). Accord-
ingly, the prominent role of news agencies in the contemporary media
landscape “raises issues for news diversity and free speech” (Johnston &
Forde, 2011).

In this paper we investigate whether the gatekeeping influence of
news agencies has increased in the digital age. Specifically, we ana-
lyze to what extent the print and online editions of five Dutch national
newspapers rely on ANP, which is the largest and currently only na-
tional news agency in the Netherlands. We herein focus on political
news coverage, for which the diversity of information has the most di-
rect implications for the democratic process. Our analysis consists of
three parts.

First, we analyze whether ANP ’s influence on print newspapers has
increased over time. Studies suggest that newspapers are becoming
more dependent on news agencies (Lewis, Williams, & Franklin, 2008;
Paterson, 2005) which has mainly been attributed to economic cutbacks
in newspapers (Frijters & Velamuri, 2010). However, more research is
needed on the influence of individual news agencies within specific na-
tional contexts (see e.g., Johnston & Forde, 2009, 2011). In the Nether-
lands, we observe that ANP is also struggling with economic cutbacks,
and has difficulties offering its clients the exclusivity of information they
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desire (Reijnders, 2009; Van Vulpen, 2010). Thus, it cannot be taken
for granted that it’s influence has increased. To test this, we analyze its
influence on the print newspapers in three disjoint years (1996, 2008 &
2013) covering two periods of economic turmoil: the economic recession
and financial crisis that emerged in 2000 and 2008, respectively.

Second, we compare the influence of ANP on the print and online
editions of newspapers in the first half of 2013. Online news publishers
seem to rely more on news agencies, mainly because of the difficulty of
making profit from online news and the quick paced 24/7 news cycle
(Johnston & Forde, 2011; Klinenberg, 2005). We could not find studies
that compared print and online newspapers, which is an interesting com-
parison because it provides ‘a window into how new journalistic forms
emerge in the context of existing ones’ (Boczkowski & De Santos, 2007,
167-168). Furthermore, we found no figures on just how quick paced
this news cycle is. We address this gap by measuring the average time
for an online newspaper to adopt a news agency article. If this time
is indeed short, it puts additional weight to the argument that time
pressure is an important reason for online newspapers to rely on news
agencies. In addition, this information is relevant for studies that aim
to model intermedia dynamics.

Finally, we investigate how the shared dependence of Dutch national
newspapers on ANP affects the diversity of news content. This conse-
quence is often assumed, but not analyzed empirically. Whether this is
the case depends on the range of information offered by ANP, the extent
to which newspapers rely on ANP, and the news selection choices of the
newspapers. We measure how often different newspapers are influenced
by the same ANP articles.

We performed a computational text analysis, based on techniques
from the fields of information retrieval (IR) and natural language pro-
cessing (NLP). This allows us to measure the cross-time similarity of
news content across news organizations at the level of events and iden-
tical phrases. The use of IR and NLP techniques to measure document
similarity is well established (Bagga & Baldwin, 1998; Salton & Har-
man, 2003), and similar techniques have on several occasions been used
in communication research (Landauer & Dumais, 1997; Van Atteveldt,
2008, e.g.,). Yet, the use of document similarity measures appears to
have received little attention in communication studies as a tool to mea-
sure interactions between news organizations. We discuss the advan-
tages of this approach compared to other approaches, and facilitate its
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application in communication studies by providing scripts and instruc-
tions to apply it using the open-source statistical package R.

4.2 The gatekeeping role of news agencies

The influence of news agencies on society can be conceptualized in terms
of gatekeeping, which Shoemaker and Vos define broadly as “the process
of culling and crafting countless bits of information into the limited
number of messages that reach people each day” (2009, 1). The people
that perform this culling and crafting are referred to as gatekeepers. By
controlling society’s supply of news, gatekeepers have a strong influence
on society’s perception of relevant developments and the interpretation
of these developments.

The more news publishers rely on a news agency as a source of news,
the more influence the news agency has as a gatekeeper (McNelly, 1959).
News publishers might filter, re-interpret and add new elements to the
messages they obtain from news agencies, but the news agencies largely
determine the agenda. This raises several concerns. For one, it has
been argued that this can harm the quality of news, because journalists
often blindly rely on the facts presented in news agency messages, but
news agencies do not always uphold journalistic standards for checking
sources (Davies, 2008; Forde & Johnston, 2013). Another concern is
that the shared reliance of newspapers on the same news agency can
harm the diversity of news content. The importance of diversity in the
news has been well established in the communication literature, and is a
core element in communications policy (Napoli, 1999; Van Cuilenburg,
2007). In the Netherlands, where one news agency is dominant and used
by almost all major newspapers, diversity could indeed be in peril.

4.3 Newspapers and news agencies

In 2008, Davies (2008) released the book Flat Earth News, in which he
painted an alarming picture of the increased reliance of UK newspapers
on news agencies. Based on a study by Lewis, Williams, and Franklin
(2008), he claimed that no less than 70% of the news stories in the five
most prestigious Fleet Street titles (i.e. popular London newspapers)
were direct copies (30%) or rewrites (19%) of news agency articles, or
at least contained elements (21%) from them (Davies, 2008, 74). The
concern that newspapers have become too dependent on news agencies
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is also shared in other countries, for instance in Australia (Johnston &
Forde, 2009, 2011) and the Netherlands (Scholten & Ruigrok, 2009).

The increased reliance on news agency copy has mainly been at-
tributed to economic cutbacks (Frijters & Velamuri, 2010). Journalists
are pressured to spend less time gathering and investigating information,
and instead just “take it off the wires and knock it into shape” (journal-
ist quoted in Davies, 2008, 75). A survey of UK journalists showed that
journalists indeed ‘felt that the pressure to produce a high number of
stories daily has intensified, and that this increased their reliance on re-
cycling material rather than reporting independently’ Lewis, Williams,
Franklin, Thomas, and Mosdell (2008, 4).

The reliance on news agencies appears to be even stronger for on-
line editions of newspapers (Johnston & Forde, 2009), which is alarm-
ing given the increasing popularity of online news consumption. The
literature offers two main explanations for this difference. Firstly, eco-
nomic constraints are higher for online newspapers due to the difficulty
of making money from online news. Many users are not willing to pay
for online content (Chyi, 2005). Online newspapers therefore often rely
solely on advertising, believing that ‘the revenue they could gain from
content charging would be less than what they would lose in advertising’
(Herbert & Thurman, 2007, 213). Some newspapers have experimented
with paywalls, but this was often not a viable business model (Arrese,
2015)—through recently there have been more successful cases such as
the New York Times (see e.g., Cook & Attari, 2012). Given these eco-
nomic difficulties, the reliance on news agency copy is likely to be high
to reduce expenses.

Secondly, the influence of news agencies on online newspapers is
boosted by the speed of the online news cycle. Online news can be pub-
lished 24/7, which has created ‘an informational environment in which
there is always breaking news to produce, consume, and—for reporters
and their subjects—react against’ (Klinenberg, 2005, 54). Johnston and
Forde (2011) argue that this acceleration leads to ‘an even greater re-
liance on news agency copy than perhaps at any other time in news
media history’ (Johnston & Forde, 2011, 195-196).

4.4 News agencies in the Netherlands

In this paper we focus on a single news agency, the Algemeen Neder-
lands Persbureau (ANP). ANP was founded in 1934 by the Association
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of the Dutch Daily Press (De Nederlandse Dagbladpers) as a joint effort
of the national newspapers to create a quick and independent source of
news facts. Since it became a private limited company in 2001, newspa-
per publishers gradually pulled out. Since 2010 ANP is owned by the
investment company V-Ventures. (Rutten & Slot, 2011)

The disjunction of ANP and the newspaper publishers opened up
the market for new competition. In 2001 the news agency Novum was
founded. Together with GPD—which was founded in 1936, and mainly
provided news for regional newspapers—there were now three national
news agencies. This competition eventually proved fatal. GPD ended its
long history of service in 2013 after it lost an important client. Novum
was taken over by ANP in 2014.

This shows that, even if newspapers have become more dependent
on external news gatherers, the digital age is certainly not a golden age
for news agencies. One of the problems is that digital technology has
made it much easier for news publishers to monitor and use news agency
content without paying for it. Rutten and Slot (2011) report that an
interviewee from a news organization estimated that with the use of
digital tools such as webcrawlers and rss-feeds about 90% of the ANP
news could also be tracked without an ANP subscription. Copyright
law provides limited protection against this indirect use of news agency
content due to the press exception—an exception in Dutch copyright law
that allows news organizations to use each others news, at least in terms
of bare facts (Guibault, 2012). This greatly harms the value of news
agency subscriptions, which depend on the exclusivity of information.

Together with competition from Novum, this caused significant eco-
nomic cutbacks for ANP, due to which a large part of the workforce was
fired after 2009 (Ebisch, 2012; Rutten & Slot, 2011). Despite these de-
velopments, ANP remained to be the largest news agency in the Nether-
lands during our study, and is currently the only national news agency.
Except for NRC Handelsblad in 2013, all national newspapers subscribed
to ANP during the years analyzed in this paper.

4.5 The influence of ANP on Dutch newspapers

Studies that looked for traces of news agency copy in Dutch national
newspapers confirmed that news agencies are an important source of
information (Heijmans et al., 2009; Scholten & Ruigrok, 2009). Scholten
and Ruigrok (2009) focused specifically on ANP, and found that for nine
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prominent Dutch national newspapers in 2008, on average 27.6% of the
articles were copies or rewrites of ANP content.

Scholten and Ruigrok (2009) also found some evidence that the influ-
ence of ANP increased between 2006 and 2008. Other than that, there
have been no longitudinal studies that compare the influence of ANP
over time. Based on the theory that the influence of news agencies has
increased due to economical cutbacks, we expect that this influence has
increased more over a longer period of time. Newspaper companies in
the Netherlands experienced two substantial economic cutbacks during
the last two decades (Bakker & Scholten, 2011). One is the economic
recession that started in 2000, and the other is the financial crisis of
2008. Both sales and advertising incomes decreased, and a large part of
the workforce was fired, especially between 2008 and 2011. To analyze
the impact of these developments, we compare the influence of ANP on
print newspapers across these periods, focusing on three years: 1996,
2008 and 2013.

H1: The influence of ANP on political news in the Dutch
national print newspapers increased between 1998 and 2013.

Prior studies did not measure the influence of ANP on the online
editions of newspapers. Also, while the literature suggests that the influ-
ence of news agencies is higher for online news (Johnston & Forde, 2009;
Paterson, 2005), this has not yet been compared for the print and online
editions of the same newspaper. This comparison is interesting because
it focuses our lens on the difference between print and online news pro-
duction, with relatively little interference from other differences.

As discussed, economic constraints are often higher for online edi-
tions of newspapers, due to the problem of generating profit from online
news (Chyi, 2005; Mitchelstein & Boczkowski, 2009). In the Netherlands
this is the case as well. In 2012, Christian van Thillo, CEO of media
company De Persgroep, stated that the free model—generating income
through advertising only—does not work (Van Soest, 2012). Despite
announcements of experiments with paywalls (Van der Laan, 2013), no
lasting solutions appear to have been found, and during the period in
which we analyzed the online newspapers (the first half of 2013) the
free model was still used. This struggle to make online newspapers
profitable, together with the theory that reliance on news agency copy
is higher due to the 24/7 online news cycle (Johnston & Forde, 2011),
leads to the following hypothesis.
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H2: The influence of ANP on political news in online edi-
tions of Dutch national newspapers is stronger than the in-
fluence on the print editions.

To look closer into the influence of the 24/7 news cycle, we also
measure the time it takes for online newspapers to respond to ANP
publications. We did not find prior research that measured this, but the
theory suggests that online newspapers will copy news agency items as
quickly as possible. We pose the following question.

RQ1: What is the average time for online newspapers to
adopt an ANP article?

If news publishers are influenced by the same news agency, this po-
tentially affects the diversity of news content. Whether this is the case
depend on the amount of news supplied by the news agency, the amount
of news required by the newspaper, and the newspaper’s news selection
criteria. Put simply, if the news agency publishes sufficient news items,
and newspapers select different items to cover, then their shared reliance
on the news agency does not affect the diversity of news. We thus pose
the following question.

RQ2: To what extent are newspapers influenced by the same
ANP articles?

4.6 Data

We collected the news articles of the print and online editions of five na-
tional newspapers from the Netherlands: De Telegraaf, Algemeen Dag-
blad, De Volkskrant, Trouw and NRC Handelsblad. Print and online
news consumption are high in the Netherlands compared to other coun-
tries (Bakker & Scholten, 2011; Eurobarometer, 2012). A representative
sample of the market research agency GfK in July 2012 (n = 1805) shows
that 73.7% attended to at least one print newspaper over the course of
one week, and 46.4% attended to one of the print newspapers in this
study. In the same week, 57.6% visited a news website at least once,
and 31.9% visited the online editions of the newspapers in this study.

For the news agency (ANP) and the print newspapers we gathered
all articles for three disjoint years: 1996, 2008 and 2013. For the online
newspapers we gathered all articles for the first half of 2013. For the



4.6. DATA 77

Table 4.1: Average number of news articles per day

All news Political news

1996 2008 2013 1996 2008 2013

News agency
ANP 164.2 246.2 202.9 6.8 14.4 10.9

Print newspapers
Algemeen Dagblad 152.1 133.7 141.9 8.1 6.2 7.6
De Volkskrant 109.3 121.3 115.7 9.2 11.8 8.8
Trouw 105.9 113.8 92.4 10.2 10.1 9.5
De Telegraaf 184 11.7
NRC Handelsblad 118.2 111.6 100.6 9.0 14.5 13.1

Online newspapers
Algemeen Dagblad 219.8 9.9
De Volkskrant 179.4 12.6
Trouw 123.5 11.4
De Telegraaf 193.5 10.2
NRC Handelsblad 29.6 4.4

Note. Online newspapers based on first half of 2013 only

print edition of De Telegraaf the data for 1996 was unavailable. There-
fore, we only used De Telegraaf for the comparison of print and online
news in 2013. The set of news agency articles also contained different
versions of the same article due to updates. We filtered out all updates,
since we are interested in the time at which an event is first covered.

To focus the analysis on political news, we used a search query to
select only news articles that mention Dutch political parties. We also
included ANP articles that did not match the search query, but that
addressed the same event as a newspaper article that did. We found that
when ANP articles mention a minister or undersecretary the political
party is often not mentioned, but in the newspaper this is added. Also,
newspapers often added quotes or statements from politicians to add a
political context to event coverage.

In total 848,479 news articles were collected, of which 59,687 were
selected as political news and used in the analysis. The average num-
ber of articles per medium per period is presented in Table 4.1. There
is a notable increase in ANP articles between 1996 and 2008. This is
consistent with Rutten and Slot (2011), who mentioned that in the 5
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years leading up to 2011 ANP produced about 40% more output than
before. The decrease between 2008 and 2013 is likely related to eco-
nomic cutbacks (Ebisch, 2012; Rutten & Slot, 2011). Also notable is
the low amount of news article on the website of NRC Handelsblad. Un-
like most online newspapers, NRC Handelsblad mainly provides longer
background stories instead of short news updates.

4.7 Measuring news agency influence

Ideally, one would be able to learn about the influence of a news agency
on a newspaper article from explicit source references, such as author
information or hyperlinks (see e.g., Johnston & Forde, 2009; Meraz,
2009). The problem is that this information is often inaccurate. Lewis,
Williams, and Franklin (2008) studied 5 UK newspapers, and found
that while only 1 percent of news articles mention news agencies as a
source, more than half of the news could actually be traced back to news
agencies, with about 30% being near exact copies. Print newspapers in
particular are often reluctant to mention news agencies, presumably
because this ‘dilutes the authority of a newspaper’ (Matheson, 2004,
458). In the Netherlands, the number of articles in print newspapers
that can be traced back to a news agency also appears to be higher
than the number of articles that explicitly refers to ANP (Scholten &
Ruigrok, 2009).

Meraz (2011) used time-series analysis as an alternative to hyperlink
analysis as a method to analyze the intermedia influence of blogs and
newspapers (also see Hollanders & Vliegenthart, 2008; Vliegenthart &
Walgrave, 2008). Influence is then measured in terms of Granger (1988)
causality, or predictive causality; as the extent to which the attention
for a news item in one medium can be predicted based on the recent
attention for this item in another medium.

Similarly, to analyze to what extent newspapers adopt stories from
news agencies, we want to measure whether newspaper coverage of spe-
cific events can be traced back to prior news agency coverage of these
events. This introduces two complications. The first is content-analysis.
To code all news items at the level of events would require an enormous
effort. All news items would have to be coded inductively, and coders
would need to be able to distinguish a huge amount of codes (one for
each event). The second complication is that this data cannot be ana-
lyzed with common time-series models. Time-series analysis requires re-
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peated measurements over time1, but media attention for specific events
generally only lasts one or a few days.

We therefore use an alternative approach. Using a document sim-
ilarity measure, we measure for each newspaper article how similar it
is to recent news agency articles (the similarity measure is discussed
in the next section). This type of approach was also used by Scholten
and Ruigrok (2009) and Paterson (2005), who measured the similarity
of news articles as the percentage of overlapping word n-grams (i.e. sets
of n consecutive words). Influence is then measured based on the extent
to which newspapers contain literal copy from news agencies, which is
akin to scanning for plagiarism.

An important difference of our approach is that we used a different
similarity measure, to account for the fact that news agency influence
does not necessarily result in literal copy. To measure influence on a
more subtle level, we calculated the similarity of news articles based
on the most distinguishing nouns and proper names in the lead of the
article. The resulting similarity score indicates whether articles address
the same event. We use this to measure the influence of ANP on a
newspaper as the proportion of newspaper articles for which the event
was earlier covered by ANP.

A general limitation of content-analysis based approaches for mea-
suring influence in news diffusion is that content similarities can also
result from journalists using the same sources. Thus, even if traces of
news agency copy are found in an article, this does not prove that the
article would not have been published if the news agency rejected it.
This is particularly the case for press releases and public relations ma-
terial, which journalists can often easily obtain without relying on a
news agency.

Nevertheless, previous studies show that journalists do often rely
on news agencies also for press releases and public relations material
(Forde & Johnston, 2013; Lewis, Williams, & Franklin, 2008). Even if a
news agency is not the only possible source of certain information for a
journalists, they do make this information more accessible and lend le-
gitimacy to it (Forde & Johnston, 2013). Accordingly, notwithstanding
the aforementioned limitation, traces of news agency content in newspa-
per articles provide useful insight in the gatekeeping influence of news
agencies, as also demonstrated below in our validity tests.

1Meraz, for instance, restricted her analysis to “hot-button” events that generated
“notable discussion across all blogs and media” (2011, 181).
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4.8 Measuring document similarity

To measure the similarity of documents we use the vector space model
(VSM) approach (Salton & Harman, 2003; Salton, Wong, & Yang, 1975).
The first step of this approach is to decide which elements of documents
are used to represent them as vectors. We used a bag-of-words approach,
which means that we only look at word-occurence. More specifically, we
only look at the nouns and proper names, which we extracted using a
natural language processing techniques called part-of-speech tagging2.
Proper names refer to unique, named entities, such as specific people,
organizations and locations, and thus contain much information to dis-
tinguish events in news content. We also used normal nouns, because
news articles also often describe events using unnamed actors and things,
such as in the sentence: "a young man stole a bicycle". To ignore dif-
ferent word forms (e.g., singular versus plural) we used lemmatization
to reduce words to their morphological root form.

To focus on the main event of a news article, we only used the head-
line and first 5 sentences, based on the domain knowledge that news-
paper articles generally have an inverted pyramid structure—the who,
what and where are immediately introduced (Knobloch, Patzig, Mende,
& Hastall, 2004). We did not delete low-frequency words because these
can be very informative about specific events. Of the high-frequency
words, that occurred in more than 1% of all articles, we manually deleted
words that were not informative about events, such as temporal location
expressions (e.g., yesterday) and author information.

Next, we weight the vectors. Turney, Pantel, et al. explains that
“The idea of weighting is to give more weight to surprising events and
less weight to expected events”, which is important because “surprising
events, if shared by two vectors, are more discriminative of the similarity
between the vectors than less surprising events” (2010, 156). Thus, we
want to give more weight to rare words than common words. For this
we use the term-frequency inverse document frequency (tf.idf), which is
a classic weighting scheme and recommended standard in information
retrieval (Monroe, Colaresi, & Quinn, 2008; Sparck Jones, 1972).

The similarity of documents can now be measured based on how
2For the natural language processing techniques used in this paper we used the

Frog software (Van den Bosch, Busser, Daelemans, & Canisius, 2007), a free to use
memory-based morphosyntactic tagger and parser for the Dutch language. Similar
software is also freely available for other languages, such as CoreNLP for English
(Manning et al., 2014).
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close they are together in the vector space. A common measure used in
information retrieval is the cosine of the angle between vectors. Since
there are no negative values in our document vectors, the cosine simi-
larity measure ranges from 0 (zero similarity) to 1 (identical).

4.9 Method of analysis

To determine whether a newspaper article can be traced back to a news
agency article, we compared each newspaper article to all news agency
articles that were published within 2 days before the newspaper article.
If this similarity score is higher than a certain threshold (determined
in the validity section) then the news agency article is considered an
influence.

The two day time-frame was used because we assume that if a news-
paper is influenced by a news agency article this happens on a short
term—which we also demonstrate for online news. For print newspa-
pers, we took into account that the ANP article had to be published
before the newspaper is pressed, which is midnight for most newspapers,
and in the morning for the afternoon newspaper NRC Handelsblad. For
online newspapers, we did not impose a similar publication delay, be-
cause we also found exact copies of ANP articles that were published
simultaneously by ANP and the online newspaper. Furthermore, we
subtracted one hour from the ANP publication time because we found
that some articles that are certainly ANP copies—they were identical,
and some also credited ANP—were published before the ANP publica-
tion time in our data3.

4.10 Validity and similarity threshold

To determine whether documents address the same event, we need to
decide on a threshold for the similarity score. There is no logical de-
fault for this threshold, and the most useful threshold—that is best at
measuring what we want to measure—will differ depending on the data
and research question. To determine the most useful threshold for our
study, we performed two tests to measure the validity of our similarity
measure at various thresholds.

3Based on the validity tests using explicit source references in Trouw as a gold
standard, we verified that subtracting one hour from the ANP publication time
increases the recall.
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Figure 4.1: Document similarity scores versus manual codings of docu-
ment similarity.

By validity we mean the extent to which the results of the compu-
tational approach correspond to a gold standard (i.e. results that are
assumed to be correct). For the first gold standard, we drew 6 samples
of 75 pairs of newspaper and ANP documents with different levels of
similarity. These document pairs were manually coded by a coder who
did not see the similarity scores. The coder had to select from one of
three options: the documents address unrelated events, different but
related events, or the same event. If documents address the same event,
the coder also coded whether the documents are (partial) copies, which
was assisted by highlighting identical seven-word phrases. Although for
this study we are not interested in articles with different but related
events, we added this category for additional insight in the performance
of the similarity measure.

The results are presented in Figure 4.1. We see that document pairs
with similarity scores above 0.4 very often address the same event, and
above 0.6 are often (partial) copies. Similarity scores below 0.2 generally
indicate that documents address different events, and between 0.2 and
0.4 the results are more ambiguous, with many documents addressing
different but related events.

To determine the most suitable threshold, we calculated the preci-
sion and recall scores at different levels of similarity. Precision is the
proportion of pairs with a similarity score above the threshold that are
actually similar (based on the gold standard). Recall is the proportion of
actually similar pairs that have a similarity score above the threshold.
The performance of the computational approach is only good if both
scores are high, which can be measured as their harmonic mean, called
the F1 score. These results are presented in Figure 4.2. For events the
F1 score is highest at a threshold of 0.4 (F1 = 0.89, Kappa = 0.78).
For reference, we added Cohen’s Kappa, which is a common inter-coder
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Figure 4.2: Precision, Recall, F1 and Cohen’s Kappa for two gold stan-
dards.

reliability measure4. Both values indicate that the computational mea-
surement of events is good. The measurement of (partial) copy is also
good at a threshold of 0.7 (F1 = 0.87, Kappa = 0.82). For reference,
a threshold of 0.2 would provide a good measurement of whether docu-
ments at least address related events (F1 = 0.86, F1 = 0.85).

The first gold standard shows how the computational similarity score
relates to a human interpretation of similarity, but does not show how
good this enables us to measure whether a newspaper article is actually
based on an ANP article. To test this, we used the data for the online
newspaper Trouw. Trouw appears to be reliably consistent in crediting
sources, and 66% of their articles explicitly credits ANP. Thus, we use
this explicit reference to ANP as our second gold standard.

The results are presented in the right graph of Figure 4.2. Here we
see that the results are good when using a threshold of 0.4 (F1 = 0.90,
Kappa = 0.67) and even better when using a threshold of 0.7 (F1 = 0.91,
Kappa = 0.75). This indicates that Trouw articles that credit ANP as a
source are often (partial) copies. Interestingly, precision is clearly lower
when using a threshold of 0.4, which indicates that there are quite some
Trouw articles that address an event that was earlier covered by ANP,
but that does not explicitly credit ANP as a source. As discussed in the
section on measuring news agency influence, it is still possible that in
these cases ANP was a source, or at least a factor in the news selection

4The Kappa and the F1 scores across thresholds were highly correlated (Pearson
correlation = 0.95).



84 CHAPTER 4. A GATEKEEPER AMONG GATEKEEPERS

Figure 4.3: News articles per organization (y-axis) over time (x-axis)
that address the same event (grey lines) or are partially identical (black
lines)

process. We found some indication of this: Trouw often covered these
articles very shortly after they were published by ANP, as we show in
the results section. In addition, we also found some articles that were
(partial) copies of ANP articles but did not credit ANP, indicating that
source references in Trouw are not 100% reliable—which also means that
the precision of our measurement is in truth higher.

In summary, the first validity test verifies that the similarity score is
a valid measurement of whether a newspaper article contains an event or
textual passages that previously occurred in a news agency article. The
second test verifies that this measurement corresponds to the actual use
of ANP as a source. The 0.4 threshold appears to be the best measure for
whether articles address the same event, and the 0.7 threshold indicates
that one article is the (partial) copy of the other. We report our results
using both thresholds, as two complementing measures of influence.

4.11 Results

As a demonstration of how we use document similarity data to investi-
gate our hypotheses, Figure 4.3 shows a network of news articles that
address the same event. The x-axis represents time, and the y-axis
distinguishes the newspapers and news agency. Nodes represent news
articles, and edges represent similarity5. Grey lines indicate that articles
address the same event (cosine > 0.4) and black lines indicate that they
are partially identical (cosine > 0.7).

5Note that for this network we also looked at inter-newspaper similarities to get
a better feel of our data, but for the analysis we are only interested in edges from
newspapers to the news agency.
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In this example ANP breaks a story, and an hour later three on-
line newspapers copy it. Briefly after that, the online edition of NRC
Handelsblad publishes an article covering the same event but not a par-
tial copy (indicated by the grey line). Interesting to see is that during
the time of this particular example, NRC Handelsblad did not have an
ANP subscription, meaning that they could not legally have copied the
ANP article. The timing of the publication suggests NRC Handelsblad
covered an event after learning about it from the other newspapers.

The network contains all the information we need for our analyses.
The influence of ANP on a newspaper is measured as the percentage of
newspaper articles with an edge towards a recent ANP article (H1 &
H2). The reaction time is calculated based on the distance of similar
articles on the x-axis (RQ1). And the extent to which newspapers are
influenced by the same news agency articles is measured as the number
of different newspapers that are similar to the same news agency article
(RQ2 & H3).

4.11.1 Influence of ANP on print newspapers over time

The left chart in Figure 4.4 presents the influence of ANP on the print
newspapers in 1996, 2008 and 2013, measured as the proportion of news-
paper articles of which the event can be traced back to a news agency
article. Overall we see that this lies around 31%, ranging from 29%
to 36%. In comparison to Scholten and Ruigrok (2009), who found an
average of 27.6% ANP based articles across newspapers in 2008, our
results are slightly higher for that year. This is likely because we look
for similarity in terms of events, whereas Scholten and Ruigrok focused
on literal quotes. Recall that newspaper De Telegraaf is missing from
this analysis, because data for 1996 was not available.

If we look at the results using a cosine threshold of 0.7, we zoom in
on newspaper articles that are likely to be copies or rewrites of ANP
articles. The average percentage drops to about 9%, and differs more
strongly across newspapers. Most noticeable is a sharp decrease in in-
fluence on NRC Handelsblad in 2013. This makes sense, because in 2010
this newspaper broke of their contract with ANP, meaning that it can no
longer publish literal copies of ANP content. The articles that do match
an ANP article at this level of similarity are mainly short articles that
contain the same quotes from politicians as reported by ANP, meaning
that its probable but not certain that ANP is a (indirect) source.

Interestingly, even though NRC Handelsblad is no longer subscribed
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Figure 4.4: Proportion of articles that can be traced back to ANP per
newspaper per year.

Note: Error bars represent confidence intervals, based on a binomial distribution with a
95% confidence level.

to ANP in 2013, many of the events it covered can be traced back to
ANP, as seen in the results using the 0.4 threshold. To some extent, this
can simply be the result of coincidence: ANP publishes faster than NRC
Handelsblad, so if they independently cover the same event then ANP is
faster to report it. But, it should also be taken into account that NRC
Handelsblad can indirectly rely on ANP by monitoring news publishers
that do have a subscription (which, as discussed, is also legal to do due to
the press exception in copyright law). Also, journalists tend to monitor
the work of their colleagues to gather information and to confirm their
own sense of news (Gans, 1979). Since NRC Handelsblad is an afternoon
newspaper, this can include news from the morning newspapers.

Looking at the changes over time, there is a clear increase between
1993 and 2008 in all four newspapers in the proportion of articles that
is traced back to ANP. To account for coincidental differences (though
essentially we analyses the whole population) we also calculated whether
the differences between proportions are significant based on a binomial
distribution. This is the case for both measurements of influence: in
terms of events (p < 0.001 ) and in terms of partial copy (p < 0.01).

Between 2008 and 2013 we did not see an increase, and in some cases
even a significant decrease. This could be related to economic pressures,
as discussed in the section on news agencies in the Netherlands. Note,
for instance, that the number of political ANP articles decreased during
this period. In combination with many free online sources that depend
almost exclusively on ANP for information, this harms the exclusivity
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Figure 4.5: Proportion of print and online articles that can be traced
back to ANP in the first half of 2013

Note: Error bars represent confidence intervals, based on a binomial distribution with a
95% confidence level.

of ANP. NRC Handelsblad stated this as a main reason for breaking off
their contract with ANP (Van Vulpen, 2010). Other newspapers might
have responded by looking for more alternative sources of information.

If we compare 1996 to 2013 for the measurement based on similar
events, we still see a significant increase in all newspapers (p < 0.01). For
the measurement based on partial copy this is also the case for Algemeen
Dagblad (p < 0.001). Thus, we still find evidence of an increase of ANP
influence between 1993 and 2013, based on which we accept H1.

4.11.2 Influence of ANP on online newspapers

Figure 4.5 presents the influence of ANP on the print and online newspa-
pers in the first half of 2013. According to Tony Gillies, Editor-in-chief of
the Austalian Associated Press (AAP), the online editions of Australian
newspapers used about 3 to 4 times as much AAP content compared to
their print counterparts (quoted in Johnston & Forde, 2011, 198). Our
results suggest that in the Netherlands the differences are roughly of
the same magnitude. Also, looking at the results for similarity scores
above 0.7, we see that the websites often publish (near) exact copies of
ANP articles. The only exception is NRC Handelsblad, but this makes
sense since it was not subscribed to ANP in 2013. These results pro-
vide strong support for H2: news agency reliance is stronger for online
newspapers.

The online editions of newspapers in the Netherlands thus depend
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Figure 4.6: Time between an online newspaper article and the news
agency article to which it can be traced back

heavily on ANP. One of the main explanations for this is that online
newspapers require a steady supply of information because of the quick
paced online news cycle. We investigate this by looking at the time
it takes for online newspapers to respond to ANP publications. If a
newspaper article matched with multiple ANP articles—for instance, if
multiple ANP articles cover the same event—then only the strongest
match was used to calculate the time difference.

The results are presented in Figure 4.6. As explained, we subtracted
one hour from the ANP publication time because we found that some
articles that are certainly ANP copies were published before the ANP
publication. For this analysis we used the original publication times,
and if the newspaper article was published (within one hour) before
ANP, then the response time was set to 0.

The results clearly show that online newspapers most often adopt
an ANP article within one hour—at least 75%, except for NRC Han-
delsblad. For partial copies this was even above 85%. For all newspa-
pers combined, the average response time (RQ1), measured as the me-
dian6, is 14 minutes for same event articles and 12 minutes for partial
copies. Note that this includes the articles from the ANP buzzfeed ser-
vice, which are published simultaneously with ANP. Overall, this clearly
demonstrates the role of ANP in the quick paced online news cycle in
the Netherlands.

Interestingly, while NRC Handelsblad was not subscribed to ANP ;
the average response time for the same event articles (36% of NRC
articles) was still only 70 minutes, and almost half (46%) of the articles

6The median is more appropriate than the mean given the highly skewed distri-
bution
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Figure 4.7: Proportions of a newspaper’s (rows) ANP influenced articles
that also influenced another newspaper (columns)

was covered within one hour after ANP. This suggests that even if ANP
only had an indirect influence, news travels fast.

4.11.3 Homogeneity in adopting ANP articles

Based on the previous results regarding the influence of ANP on on-
line newspapers, it is likely that online newspapers often cover the same
events based on their shared use of ANP as a source. But, it is still
possible that different newspapers are influenced by different ANP arti-
cles. To investigate this, we analyzed what proportion of a newspaper’s
articles can be traced back to the same ANP articles as another news-
paper’s articles. For the sake of parsimony, we only report the results
for the analysis at the level of events.

The results are presented in Figure 4.7. Scores represent proportions
for the newspapers in the rows. For example, the cell in the second row,
first column indicates that 33% of the articles in the print edition of De
Volkskrant can be traced back to ANP articles that also influenced the
print edition of Algemeen Dagblad.

These results contain our answer to RQ2, and several findings are
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particularly interesting. Firstly, we see a clear cluster of strong propor-
tions between the online newspapers, in particular between Algemeen
Dagblad, De Volkskrant and Trouw. It is notable that these three news-
papers are all owned by De Nederlandse Persgroep. In 2011, a central
editorial board was formed that would manage the general news for
their online editions (Nu, 2011). This partially explains why their sim-
ilarity in the use of ANP articles is higher than 90%. For the other
online newspapers the proportions are lower, but still high. Most of the
articles of De Telegraaf can be traced back to ANP articles that also
influenced Algemeen Dagblad (75%), De Volkskrant (74%) and Trouw
(73%). For NRC Handelsblad the proportions for these newspapers are
slightly lower (68%, 63% and 66%). Given that except for NRC Han-
delsblad each of these newspapers depends strongly on ANP, as seen in
Figure 4.5, we conclude that their shared dependence on ANP indeed
harms the diversity of their political news coverage.

Secondly, we see that among print newspapers these proportions are
clearly lower. Most are below 30%, and the strongest proportions are
found for De Volkskrant towards Trouw (41%) and NRC Handelsblad
(42%). Overall, this signifies that print newspapers largely filter ANP
news in different ways. Thus, the diversity of news in print newspapers
suffers less from their shared dependence on ANP.

4.12 Conclusion

In this paper we analyzed the influence of a single news agency, ANP,
on political news coverage in print and online newspapers in the Nether-
lands. The first part of our analysis focused on changes in the influence
of ANP on political news in print newspapers between 1996, 2008 and
2013. We observed an increase between 1996 and 2013, which can be ex-
plained by economic cutbacks that force newspapers to cut back on news
gathering expenses. But we also found that its influence decreased be-
tween 2008 and 2013, despite economic cutbacks for newspapers within
this period. This development makes sense if we take into account how
the market for news agencies in the Netherlands has changed in the past
two decades. Like newspapers, news agencies are struggling to find a
profitable business model in the digital age. Given the apparent role
of news agencies in the gatekeeping process, it is important to study
this struggle and how it affects their influence on newspapers and other
major news publishers.
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In the second part of our analysis we compared the influence of ANP
on political news in print and online newspapers in the first half of 2013.
Previous studies suggest that the influence of news agencies on online
news is particularly strong, because of the difficulty of making profit
from online news and the high speed 24/7 news cycle which demands
constant updates of the latest news (Frijters & Velamuri, 2010; Johnston
& Forde, 2011; Klinenberg, 2005). We zoomed in on these two factors
by comparing the print and online editions of the same newspapers, and
by measuring the average speed with which online newspapers use ANP
articles.

Our results clearly verify that the online editions depend more on
ANP than the print editions. For the four newspapers with ANP sub-
scriptions we even found that between 50% and 75% of political news
consisted of (partial) copies of ANP articles. Also, we found strong
empirical support for the high speed online news cycle: about 85% of
(partial) copies was published within one hour after ANP. Note that in
addition to theoretical implications, this finding has important method-
ological implications for time-series studies on the interactions of online
news publishers. It underlines the need for models that are able to
capture interactions at the level of minutes.

The third part of the analysis focused on how the shared depen-
dence of newspapers on ANP affected the diversity of political news
across newspapers. We found that print newspapers were often influ-
enced by different ANP articles. Online newspapers, however, were
often influenced by the same articles, which in combination with their
strong dependence on ANP copy substantially harms the diversity of
their political news coverage.

More generally, we believe that this signifies an important difference
in the market logic for print and online news. Whereas diversity is
an important area for competition between print newspapers, online
diversity appears to be sacrificed for the sake of speed. Other studies
already pointed out that in online newsrooms the pressure to be first
suppresses the pressure to be right (Johnston & Forde, 2009). Our study
adds that it also suppresses the pressure to be diverse.

Based on these findings, we conclude that the news agency ANP has
indeed become a more influential gatekeeper regarding political news
in the Netherlands. In recent decades, its influence appears to have
increased due to economic cutbacks in newspapers, and even more so
as a result of the growing popularity of internet technology as a news
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medium. Notwithstanding the importance of ANP as a news gatherer,
this raises concerns for the diversity of news.

It is important to note that we did not investigate the quality of
journalistic work within ANP, nor did we investigate how well newspaper
journalists check the reliability of news agency content. The harm to
the the quality of news, as Davies (2008) claimed to observe in the UK,
might not apply in the Netherlands. To conclude whether the strong
influence of ANP also harms the quality of news content, additional
studies are required that look into these journalistic practices.

In this paper we used two complementary measures of influence,
and each has an important limitation. Regarding the first measure: if
an event is first covered by the news agency and later covered by a
newspaper then there is not necessarily a causal relation. There can
be alternative sources from which a news publisher could have learned
about an event, and it is generally not possible to take all possible
sources into account. Furthermore, if multiple sources covered the event,
it is unclear which—if any—causes the news publisher to cover it. To
some extent, we can address this problem with the second measure.
That is, by looking for explicit traces of influence found in how the
article is written, either by using higher levels of document similarity
(as in this paper) or by looking for literal quotes (see e.g., Paterson,
2005; Scholten & Ruigrok, 2009). The limitation of this measure is
that influence does not always leave these explicit traces. To our best
knowledge, the limitations of both measures cannot be addressed with
only content-analysis data. We therefore suggest to use both measures
as complementary indications of influence.

We believe that the use of document similarity scores can be a pow-
erful approach for tracing informational relations between news organi-
zations on a large scale. In this line of research, we only encountered
the use of this approach for the purpose of tracing literal quotes (Pater-
son, 2005; Scholten & Ruigrok, 2009). We expanded on this approach
by using techniques from the fields of information retrieval and natural
language processing. Our computer scripts and instructions are avail-
able as a package for the open-source statistical software R7. We aim to
keep developing this package as a free and accessible tool for the analysis
of news diffusion patterns.

7The R package is hosted on the Comprehensive R Archive Network
(CRAN) under the name RNewsflow. A vignette with detailed instructions
is presented in chapter 6. The code is available open-source on GitHub:
https://github.com/kasperwelbers/RNewsflow.



Chapter 5

News selection criteria in the
digital age

Professional norms versus online audience

metrics

Abstract. On newspaper websites, journalists can observe the prefer-
ences of the audience in unprecedented detail and for low costs, based
on the audience clicks (i.e., page views) for specific news articles. This
article addresses whether journalists use this information to cater to au-
dience preferences in their news selection choices. We analyzed the print
and online editions of five national newspapers from the Netherlands
with a mixed-method approach. Using a cross-lagged analysis covering 6
months, we found that storylines of the most-viewed articles were more
likely to receive attention in subsequent reporting, which indicates that
audience clicks affect news selection. However, based on interviews with
editors we found that they consider the use of this information for news
selection to conflict with professional norms. We elaborate on the im-
plications of this discrepancy in the norms and behaviors of journalists,
and project directions for future studies.

Manuscript published as: Welbers, K., van Atteveldt, W., Kleinnijenhuis,
J., Ruigrok, N., & Schaper, J. (in press). News selection criteria in the dig-
ital age: Professional norms versus online audience metrics. Journalism, DOI:
10.1177/1464884915595474.
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5.1 Introduction

Journalists fulfill an important role in society as gatekeepers: they filter
and transform the set of daily world events into a limited number of
news articles (Shoemaker, 1991, 1). This filtering process has a strong
influence on the social realities of citizens (Shoemaker & Vos, 2009).
Accordingly, the criteria used in this filtering process, and whether these
criteria are beneficial or detrimental to society, are issues that have
concerned scholars for many decades (Cook, 2005; Schudson, 2003).

A particularly relevant point of discussion is to what extent the
preferences of the audience should be taken into the equation. A cen-
tral element in this debate is a continuum of two opposing views on the
role of journalism in society. Put briefly, should journalists determine
what news is based on their professional judgment—a trustee model—
or should they let the audience decide what it wants—a market model
(Schudson, 2003)? Recently, this discussion has been revived due to
the increasing popularity of the internet as a news medium. Online,
journalists can track how many times a web page is viewed (from here
on referred to as audience clicks), which discloses real-time information
about the interests of the audience in specific news articles. In this arti-
cle, we study whether and how newspapers in the Netherlands monitor
audience clicks on their websites, and whether this affects their news
selection choices.

Several studies have found effects of online audience metrics on jour-
nalistic decision-making (Anderson, 2011; Lee et al., 2014; Vu, 2014),
but there is still much left to explore and the situation is currently still
developing. Lee et al. specifically called for more quantitative studies,
arguing that: “The challenge for researchers [...] is to move beyond self-
reports of journalistic perception and behavior, and instead use quanti-
tative methods that reveal a more precise, longitudinal rendering of the
relationship between audience behaviors and editorial decisions” (2014,
17).

We contribute to the literature in three ways. First, we build on the
quantitative approach used by Lee et al. (2014), using the most-viewed
articles lists on newspaper websites, to analyze the influence of audience
clicks for five newspaper organizations. Where Lee et al. analyzed the
effect of audience clicks on news placement, we focus on news selection:
does news with many clicks receive more future coverage? There are
studies that suggest that this is the case (Anderson, 2011; Vu, 2014),
but this has not yet been confirmed based on this type of quantitative
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approach. Also, most literature focuses on the context of the United
States. We focus on the context of the Netherlands, which has a different
media system (Hallin & Mancini, 2004).

Second, we conducted interviews with editors of the newspapers in
our study to inquire how they monitor and use audience clicks. This
enables us to compare our quantitative findings to self-reports of jour-
nalists. Lee et al. (2014) noticed a discrepancy between how journalists
say that they use audience clicks and how they are actually influenced
by them. This discrepancy can be attributed to the struggle journal-
ists engage in to balance the use of online audience metrics with their
professional norms (e.g., Anderson, 2011; Lee et al., 2014; Usher, 2013).
Based on our mixed-method approach, we analyze this discrepancy and
discuss this struggle.

Finally, we analyze the influence of audience clicks on both the online
and print editions of newspapers. Audience clicks enable online editors
to cater to the preferences of their audience, but for print editors this
information also provides more insight into audience preferences than
previously possible. Being part of the same organization, this informa-
tion could easily be exchanged. However, managing this exchange would
be an explicit acknowledgment of the importance of audience preferences
in news selection. Also, print journalists might have a more traditional
‘vision of the audience’ compared to online journalists (Anderson, 2011)
and therefore pose more normative resistance. Analyzing the influence
of audience clicks on print news can therefore be considered a more
rigorous test of the lure of online audience metrics.

5.2 Audience preferences in gatekeeping

The gatekeeping metaphor was first used in the context of news se-
lection by (White, 1950), who observed how a single newspaper editor
decided which stories were published. The question addressed by White
was: how does the gatekeeper make this selection, what are the factors
involved in this process? Subsequent studies further explored these fac-
tors, looking not only at individual preferences of journalists but also
taking technological, cultural, organizational, and institutional factors
into account (Shoemaker & Vos, 2009).

Monitoring online audience metrics can affect the gatekeeping pro-
cess because it enables journalists to more accurately take the pref-
erences of the audience into account. However, the role of audience
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preferences in gatekeeping is debatable because journalists also have a
responsibility to select the information that is important for the audi-
ence to know. Thus, journalists have to balance news that they think
is important to the audience with news that the audience prefers to
consume (Gans, 1979).

How journalists think this should be balanced relates to their nor-
mative conception of the role of journalism in society. Schudson (2003)
discusses two relevant conflicting normative frameworks: the Trustee
Model and the Market Model. In the Trustee Model, journalists prior-
itize their professional judgment to decide what news is important for
citizens to know. In contrast, in the Market Model journalists priori-
tize catering to the preferences of the audience (i.e. the demands of the
market).

The Trustee Model dovetails with the ideals of representative democ-
racy, which dictates that the public should be given the means to educate
themselves in order to acquire an ‘enlightened understanding’ of politi-
cal and societal matters (Dahl, 1998). The main critique of the model is
that by disregarding the preferences of their audiences journalists have
become too disconnected from public life and too caught up in elitist
values (Deuze, 2008). Notwithstanding this critique of the model, it
appears that, as Paulussen, Heinonen, Domingo, and Quandt observe:
“it still dominates professional and scholarly literature on journalism,
and defines the conventional framework of journalism education” (2007,
134).

Despite this dominance, since the 1980s scholars have observed ‘a
move away from reliance on craft norms defining what is newsworthy and
how to report, toward a journalism based on serving the marketplace’
(McManus, 1995, 301). The rise of this Market Model is intertwined
with the increased competition in the news market (Hamilton, 2004).
Normatively, the Market Model addresses the critique on the Trustee
Model by giving the audience what it wants, instead of what elitist
journalists think they ought to want (Fancher, 1987). In return, the
main critique on the Market Model is that it might give the audience
what it wants, but this is not necessarily what it needs (Anderson &
Ward, 2007).

There are differences in the extent to which newspaper organizations
have shifted toward a Market Model, in particular across the divide
of “popular” and elite, or “quality”, newspapers (Bakker & Scholten,
2011). Popular newspapers focus more on soft news (e.g., entertainment,
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lifestyle) whereas quality newspapers focus more on hard news (public
affairs, particularly involving the government; Ryfe, 2012). Soft news
is generally more popular than hard news (Boczkowski, 2010; Singer,
2011). The focus of popular newspapers on soft news is more compatible
with the Market Model.

5.3 The lure of online audience metrics

With real-time information on the page views of specific news stories,
journalists can observe the preferences of the audience in unprecedented
detail. However, since the use of audience preferences conflicts with the
norms of the Trustee Model, the question is whether journalists will
also actually use this information. In the past there were also vari-
ous ways to measure audience preferences, and since the 1980’s it has
been common for newspapers to enlist consultants to conduct market
research (Hamilton, 2004; Ryfe, 2012), but the influence of audience
preferences nevertheless remained limited due to this normative resis-
tance (Deuze, 2008; Singer, 2011). As Anderson concluded: “Journal-
ism’s professional self-conception and its somewhat paternalistic vision
of its audience have historically served to blunt the impact of whatever
limited audience measurement technologies might influence news pro-
duction” (2011, 554). Accordingly, whether journalists will actually use
online audience metrics depends on how the advantages of this practice
weigh up against these traditional norms.

There are two main factors that, when combined, might override
the normative resistance against market research: the advantages of
the new technology and the increasing economic pressures of the news
market. Gans predicted that: “At present, executive and professional
intuition remains dominant; but should commercial considerations be-
come more urgent, the [market] researchers may find themselves with
sufficient funds to demonstrate whether they can enhance the corporate
balance sheet” (1979, 234). As it turns out, not only did commercial
considerations become more urgent (Hamilton, 2004; McManus, 1995;
Ryfe, 2012), but research has simultaneously become much more ef-
fective and less expensive. In the past, relatively expensive research
could only report on “recurring patterns” in news consumption behav-
ior, which was less useful to journalists who must decide on “individual
stories” (Gans, 1979, 232). At present, interests in individual stories can
be monitored directly, in real-time, and for moderate costs. Through
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the combination of these economical and technological factors, the in-
tegration of audience interests in the gatekeeping process has become
much more alluring.

Several studies have indeed found that online audience metrics, and
specifically audience clicks, affect journalistic decision-making. Based
on an ethnographic newsroom study, Anderson concluded that the use
of audience metrics affects the process of “deciding what’s news” (2011,
563). Lee et al. (2014) found, by means of a cross-lagged analysis, that
audience clicks affected the placement of articles on the webpage. Vu
conducted a survey among American newspapers and news sites, and
found that “to some extent, editors are willing to adjust their editorial
decision-making based on web metrics” (2014, 11). Based on these re-
sults, we expect audience clicks to affect the news selection choices of
journalists in the Netherlands.

H1: Audience clicks influence the news selection process in
the Netherlands.

We specify the hypothesis to the context of the Netherlands, be-
cause the influence of audience clicks is likely to differ depending on a
country’s media environment, in particular regarding competition and
professionalism (see e.g., Usher, 2013). Most previous research on audi-
ence clicks focuses on the United States (e.g., Anderson, 2011; Lee et al.,
2014; Vu, 2014) where competition and professionalism are high (Hallin
& Mancini, 2004). Compared to the United States, the media system of
the Netherlands is also highly professionalized, but is less market domi-
nated (Brants & Van Praag, 2006; Hallin & Mancini, 2004). Importantly
however, market pressure is likely to have increased since newspaper or-
ganizations suffered greatly from the financial crisis and recession in the
past decade (Bakker & Scholten, 2011). Overall, we thus suspect a high
level of competition to attract audiences, for which monitoring audience
clicks can be an effective—and therefore luring—practice. But also, we
expect strong normative resistance due to a high level of professionalism
(Anderson, 2011).

5.4 Journalism as an institution

The rise of online audience metrics puts journalists in a tough position.
On the one hand, they are pushed to develop routines to use these
metrics, mainly due to the increasing influence of market logic (Gans,
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1979; Hamilton, 2004; Vu, 2014). On the other hand, they are pulled
back by traditional norms of professional journalism (Anderson, 2011).
Consequently, journalists are struggling to balance the use of online
audience metrics with traditional norms (Anderson, 2011; Boczkowski,
2010; Lee et al., 2014; Usher, 2013).

In order to understand this struggle, it is important to study it
not only at the level of individual journalists and newsrooms, but also
at the level of journalism as an institution. Journalists across news
organizations are highly similar and interdependent as members of the
same profession (Cook, 2005). Accordingly, the norms for whether and
how online audience metrics should be used by professional journalists
cannot be resolved by individual news organizations.

A defining quality of institutions is that they have social patterns
that are taken for granted (i.e. “valued in and of themselves”) as the ways
in which certain actors should behave (Cook, 2005, 67). The norms of
professional journalism are such social patterns, and they are valuable to
journalism because they define what it means to be a professional jour-
nalist. Journalism is not a typical profession, such as medicine or law;
there are no formal rules and qualifications that one has to follow and
acquire in order to be a journalist. For journalists this is troublesome,
because it leaves them uncertain about the quality of their work (what
is news?), and it threatens their professional self-conception (what is a
journalist?). The reason that journalism can nevertheless be considered
to be a profession is that over time journalists have developed certain
norms for what news is and how news should be made. These norms
have become taken for granted across news organizations as the ways in
which news should be made, and thereby infused with power similar to
formal rules and qualifications. They serve as guidelines for journalists
in how they should make the news, and demarcate whether a person
can be considered a professional journalist (Cook, 2005; Gans, 1979;
Tuchman, 1972).

A consequence of these shared norms is that journalism is slow to
adapt to changes. Institutions have a “stickiness” quality: they “evolve
in a path-dependent pattern. Because initial patterns have positive-
feedback characteristics, actors have an incentive to adapt to prevailing
conditions rather than seek to change the institutional order” (Ryfe,
2006, 137). This stickiness of institutions can serve as a theoretical
explanation for why traditional journalistic norms have blunted the in-
fluence of audience research in the past (Anderson, 2011), and more
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generally the resistance against the Market Model. This invites us to
think about this resistance as not only based on individual beliefs, but as
an institutional force with supra-individual purpose and consequences.

Social patterns of actors within institutions tend to evolve in tandem
and to converge, and the norms of professional journalism have indeed
evolved as such (Cook, 2005; Schudson, 2003). At present, we still know
little about the similarities and differences between news organizations
in how they think about the use of online audience metrics, how they use
them, and how this affects the news production process. We therefore
address the following question:

RQ1: How do different news organizations monitor and use
audience clicks, and does this relate to the influence of au-
dience clicks on their news selection choices?

5.5 Method

For the analysis we used a mixed-method approach, combining a quan-
titative content analysis with interviews.

5.5.1 Content analysis: Data

We analyzed the print and online editions of five national newspapers
from the Netherlands from January 12, 2013 to July 30, 2013. A rep-
resentative sample of the market research agency Gfk in July 2012 (n
= 1805) shows that over the course of one week, 46.4% attended to the
print edition of at least one of these five newspapers and 31.9% attended
to at least one of the online editions.

Two newspapers in our sample, De Telegraaf and Algemeen Dagblad,
are “popular” newspapers, and the other three, de Volkskrant, Trouw and
NRC Handelsblad are elite, or “quality” newspapers (Bakker & Scholten,
2011). All data was collected using web scraping algorithms.1

The viewing behavior of the audience was measured using the top 5
most-viewed articles, which is available on the website of each newspaper
in our sample. A computer script was used to gather the top 5 articles
twice a day.2 Due to occasional failure of the script, the top 5 articles
for some days were not collected correctly. Since failure of the script is

1Digital copies of the print editions are available online for subscribers.
2There can be more than five top 5 articles per day if there are changes in the top

5 within one day, and less than 5 if articles stay in the top 5 longer than one day.
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Table 5.1: Average daily number of articles in our data per medium

Average articles per day

Newspaper Type Days Print Online Top-5

Algemeen Dagblad popular 76 139.4 238.3 4.4
De Telegraaf popular 124 167.8 215.3 5.2
De Volkskrant quality 117 118.1 188.1 5.8
NRC Handelsblad quality 128 116.6 31.4 5.5
Trouw quality 122 92.7 136.5 5.1

unlikely to be related to the event addressed in an article, this introduces
noise in the data, but is unlikely to bias the results. Days on which there
are less than three top 5 articles are not included as cases in the analysis.
Also, data for Algemeen Dagblad was not collected for the first three
months (implications of this missing data are addressed in the Results
section). Table 5.1 summarizes the data for each newspaper.

5.5.2 Content analysis: Operationalization

News articles were coded into categories so that it can be analyzed
whether audience clicks for a specific news article cause more attention
for news of the same category. We used storylines as categories, defined
as all news articles addressing the same or related events. The relation
between events has to be concrete (e.g., specific people, locations, devel-
opments) and not only abstract (e.g., type of event). For instance, we
use the Trayvon Martin murder case and the war in Syria, and not mur-
der cases or war in general. This level of coding is appropriate given the
specificity at which audience clicks inform journalists about audience
preferences.

To measure the attention for a storyline, a search query was created
based on its most distinguishing words and word combinations. This
search query was then used to code which articles address the storyline.
If a storyline has a clear starting or ending date, we only analyzed it
within this period. The storylines, their total number of articles, and
the period in which we included them in the analysis are presented in
Table 5.2.

The storylines and search queries were manually selected and formu-
lated, but to explore what storylines were prominent and what words to
use to formulate the search queries, we first performed an exploratory
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Table 5.2: Total number of articles per storyline in all newspapers

Topic Print Website Top 5 From
date

To date

N N N mm-dd mm-dd

Boston attacks 182 502 54 04-15 07-25
Cyclists doping scandal 781 1284 46 01-02 07-30
Prince Friso accident 125 159 14 01-02 07-19
Berlusconi related events 418 595 23 01-01 07-30
Fyra high-speed rail service 509 877 26 01-04 07-30
Ibn Ghaldoun 201 421 33 05-30 07-23
King’s ascension 1123 1616 78 01-02 07-27
King’s song 334 466 42 02-25 07-23
British royal family 257 652 31 01-03 07-30
British royal baby 37 173 16 07-09 07-30
Rafael vd Vaart & Sylvie Meis 268 532 49 01-02 07-30
Snowden/Manning 306 643 48 06-02 07-30
Eurovision Song festival 430 566 35 01-02 07-29
War in Syria 1568 2394 56 01-02 07-30
Pope Francis related events 1068 1300 75 01-01 07-30
Bulgarian benefit fraud 168 257 23 04-21 07-28
Tour de France 1531 1839 54 01-02 07-30
Trayvon Martin murder case 33 62 7 07-13 07-30
Vaatstra murder case 91 150 7 01-09 04-30
Missing brothers 89 457 49 05-07 06-15
Wolf in the Netherlands 69 59 11 07-05 07-27

text analysis using Latent Dirichlet Allocation (LDA). LDA automati-
cally classifies articles based on word clusters that represent topics (Blei
et al., 2003). The approach is similar to a factor analysis of words
(variables) within documents (cases). Factors than reflect which words
co-occur together often, which can measure topics depending on how the
method is used (e.g., word selection, number of factors). We performed
LDA to extract 50 topics from the top 5 documents. We only used a
selection of the words in these documents as variables: only nouns and
verbs that occur in at least three articles, and that occurred in less than
50% of the articles. Based on the 50 topics, we manually selected 21
storylines and used the word clusters as inspiration for search queries.3

3To balance large storylines (i.e. many articles) with smaller storylines, we also
distinguished storylines within topics. For example, one topic represented news about
the royal family, which contained 2 smaller storylines: the King’s ascension and the
King’s song.
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5.5.3 Content analysis: model specification

To analyze the influence of audience clicks on news selection, we con-
ducted cross-lagged regression analyses. This is a common method to
analyze causal relations of time-series (i.e. repeated measurements of
phenomena over time). The philosophy of this method is to investigate
a causal relation by measuring two key elements of predictive causality:
the cause needs to occur before the effect, and the cause needs to predict
the effect controlled for other potential causes (Granger, 1988). Using
a regression model, we estimate to what extent lagged (i.e. previous)
measurements of audience clicks for a certain storyline predict newspa-
per coverage of this storyline. This accounts for the temporal order of
cause and effect.

We control for auto-regression (i.e., the lagged dependent variable)
because a measurement in a time-series often depends on previous mea-
surements (Hollanders & Vliegenthart, 2008). For news coverage specif-
ically, it is widely observed that recent attention for an event increases
the likelihood that related events are covered (Galtung & Ruge, 1965;
Harcup & O’Neill, 2001). In addition, we control for cross-lagged effects
between print and online news. Different news outlets often set each
others agenda (Cook, 2005; Vliegenthart & Walgrave, 2008), and this
has also been found for print and online editions of the same newspa-
per (Boczkowski & De Santos, 2007; Martin, 1998). It is important to
control for this influence, because print and online newspapers can also
influence audience clicks: they can set the public agenda (McCombs &
Shaw, 1972), and moreover, audience clicks are only possible after on-
line coverage. By controlling for cross-lagged effects between print and
online news, we account for spurious effects of audience clicks.

We used separate models for print and online newspapers and audi-
ence clicks. The dependent variable in each model is the number of arti-
cles about the storyline per day. Since this is a count variable, we used
generalized linear models with a Poisson link function (see e.g., Vliegen-
thart & Walgrave, 2008). We pooled different storylines together. To
account for differences in the average number of articles per storyline,
we used multilevel models in which observations (days) are nested in
story lines. The independent variables are the lagged scores (i.e. re-
cent attention for a storyline) for the print edition, online edition and
audience clicks. To analyze different effects between newspapers, we in-
cluded dummy variables for each newspaper, and interaction effects for
each dummy variable with all three independent variables.
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There are some complications to determine how to calculate the
lagged scores. First, the print news is published at a fixed time in the
morning,4 whereas the online news and audience clicks occur throughout
the day. Also, because we use days as discrete time units, and thereby
ignore the temporal order of online news and audience clicks, their auto-
regression and cross-lagged effects can only be calculated across days.
We therefore only measure whether online news and audience clicks are
influenced by the online news and audience clicks of the previous day,
and by the print news of that morning. We do think that most effects
occur after one or several days, because future coverage of a specific
storyline also depends on whether new information is available. Still,
effects can occur within the same day, so it should be taken into account
that we might underestimate the influence of audience clicks. Note that
this design does not affect the analysis for print news, which is assumed
to be influenced by the print news, online news and audience clicks of
the previous day.

Second, there is virtually no theoretical understanding for the time
span within which audience clicks and news selection affect each other.
It makes sense that influence lasts longer than one day but decays over
time.5 We therefore used a moving window approach with exponential
decay: the lag is calculated as the sum of the past 7 days, but days
further back in time are weighted down, with a decay constant of 0.5
(half-life = 1.39 days).6

5.5.4 Interviews

We interviewed an editor of the online edition of each newspaper. We
focus on the online editions because we assume that online editors are
most knowledgeable about whether and how online traffic is monitored.
For the three quality newspapers, we also interviewed an editor of the
print editions. Since we could not interview print editors of the popular

4Except for NRC Handelsblad, which publishes in the afternoon
5To test this, we compared models with lagged scores between one and seven days

(for only one day, for only two days, etc). The model fit indeed decreases steadily
as the lag increases—based on the Bayesian information criterion (BIC).

6A common rate of decay in agenda-setting research is 0.693, which equals a
half-life of 1 day (Jasperson, Shah, Watts, Faber, & Fan, 1998). Based on model
comparisons we found that stronger effects of audience clicks are found with a less
steep decay rate of 0.5. Substantially, this indicates that influence of audience clicks
on news selection lasts longer than the consensus half-life used in agenda-setting
research.
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newspapers, we only use these interviews for additional interpretation.
All interviews were conducted by the same interviewer in the period

between 16 September 2013 and 3 October 2013. The setting was face-
to-face, except for De Telegraaf and Algemeen Dagblad, which only
agreed to interviews by telephone. The style was conversational (i.e.
adapting to the story of the interviewee), but two questions were central
for each news organization: Whether they monitor audience clicks and
whether this information is used to focus news selection on popular
news.

5.6 Results

First, we present the findings from our cross-lagged analysis. Based
on these findings, we test the first hypothesis. Second, we present
the statements of editors regarding the monitoring and use of audi-
ence clicks. Based on these statements, we elaborate on the statistical
findings and discuss the similarities and differences between news orga-
nizations (RQ1).

5.6.1 Influence of audience clicks on news selection

Table 5.3 presents the results of the cross-lagged analysis.7 We first look
at model 1, which shows the effects on news selection in print news. The
effect of lagged print news (i.e. auto-regression) and the effect of lagged
online news serve as control variables. What we are interested in is
whether editors are more likely to publish articles about storylines that
were recently in the top 5 most-viewed articles, which is measured with
the effect of audience clicks. This effect is positive and significant for
Algemeen Dagblad (b=0.845, odds ratio=2.32, p<0.001), De Telegraaf
(b=0.166, odds ratio=1.18, p<0.05), de Volkskrant (b=0.308, odds ra-
tio=1.36, p<0.001) and NRC Handelsblad (b=0.444; odds ratio=1.56,
p<0.001). Only the print edition of Trouw was not influenced by audi-
ence clicks (b=0.162, p=n.s.).

Second we look at model 2 for the website. Here the effect of audience
clicks is again positive and significant for Algemeen Dagblad (b=0.505,
odds ratio=1.66, p<0.001), De Telegraaf (b=0.133, odds ratio=1.14,

7Dummy variables are used to include different media in the same model, and
interaction effects with these variables are used to get effects per medium. The in-
tercept and main effects were not included in the model so that no reference category
was required, which would otherwise have complicated interpretation.
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Table 5.3: Cross-lagged regressions among the print edition, website and
audience clicks for each medium

Model 1 Model 2 Model 3
Print news Online news Audience clicks

Constants
Algemeen Dagblad -.787*** (.116) .279** (.102) -3.343*** (.185)
De Telegraaf -.811*** (.114) -.383*** (.103) -2.899*** (.141)
De Volkskrant -.763*** (.114) -.268** (.103) -2.711*** (.135)
NRC Handelsblad -.953*** (.115) -1.51*** (.112) -2.795*** (.138)
Trouw -.999*** (.116) -.457*** (.104) -3.09*** (.149)
Effects
Algemeen Dagblad

print news .019 (.010) .037*** (.007) .03 (.038)
online news .042*** (.004) .044*** (.002) .035* (.017)
audience clicks .845*** (.110) .505*** (.071) 1.51*** (.287)

De Telegraaf
print news .099*** (.007) .049*** (.006) .053* (.024)
online news .068*** (.007) .124*** (.004) .067** (.022)
audience clicks .166* (.080) .133* (.057) .814*** (.174)

De Volkskrant
print news .09*** (.015) .157*** (.012) .188*** (.041)
online news .041*** (.008) .043*** (.007) .018 (.024)
audience clicks .308*** (.054) .123** (.041) .357** (.134)

NRC Handelsblad
print news .179*** (.012) .072*** (.018) .088* (.037)
online news .014 (.028) .29*** (.041) .157 (.083)
audience clicks .444*** (.078) .121 (.102) .603** (.203)

Trouw
print news .085*** (.017) .163*** (.015) .265*** (.052)
online news .087*** (.011) .076*** (.009) .019 (.034)
audience clicks .162 (.083) -.041 (.066) .109 (.254)

BIC 18755 24588 4765
Log Likelihood -9283 -12199 -2288
LLbase ∆χ2 (a) 501.98*** 571.78*** 136.44***
Note. *p<.05, **p<.01, ***p<.001
(a) Model improvement compared to base model with only intercepts and auto-regression
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p<0.05) and de Volkskrant (b=0.123, odds ratio=1.13, p<0.01). Audi-
ence clicks had no effect on the website of NRC Handelsblad (b=0.121,
p=n.s.), and again had no effect on Trouw (b=-0.041, p=n.s.). Note
that since this cross-lagged model does not take influence within the
same day into account, we might underestimate the effects.

We analyzed the effect of audience clicks on print editions of news-
papers because we think this is a more rigorous test compared to online
editions: giving print editors access to audience clicks requires clear top-
down management, and might receive more normative resistance. It is
surprising, therefore, that there was a significant effect of audience clicks
on the print news of NRC Handelsblad but not on the online news. What
might explain this, is that for print editors information about audience
clicks might have an additional advantage. For online newspapers, au-
dience clicks only inform editors about audience interests in news they
already covered. Thus, audience clicks can only affect whether they
cover follow-up or related news. For print newspapers, audience clicks
can in addition be used to determine which of the articles covered online
during the day should be covered in tomorrow’s newspaper.

Finally, we get a more complete picture of the causal relations be-
tween news selection and audience interests by taking into account
whether audience clicks are affected by print and online news. Audience
clicks for storylines were influenced by either or both print and online
news, which indicates that it is important to control for cross-lagged
effects between print and online news in model 1 and 2 to prevent spu-
rious effects. Also interesting is that for all newspapers except Trouw
there were auto-regression effects. This indicates that audiences are
more likely to click on a storylines if it recently received many clicks,
which might be explained by the increased prominence of the storyline
(Lee et al., 2014).

Note that since the first three months of Algemeen Dagblad are miss-
ing, it has to be taken into account that the results are not directly com-
parable to the other newspapers. Also, this might affect how the model
converges. We therefore also performed the analysis without Algemeen
Dagblad to confirm that this does not relevantly affect the findings for
the other newspapers.8

8The direction and significance of effects remained the same for model 1 (print)
and model 2 (online), and effect sizes changes only slightly. For model 3 (audience
clicks) the significance of 2 effects changed due to minor changes in p values: the
effect of print news disappeared for De Telegraaf (p = n.s.) and the effect of online
news became significant for NRC Handelsblad (p < 0.05). Since these differences
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Overall, these results support our hypothesis that audience clicks
affect news selection. A minority of the news organizations resisted the
use of audience clicks. In the next section we discuss the interviews, and
elaborate on this resistance.

5.6.2 Statements from editors

In Table 5.4 we summarized the main statements of the editors of the
websites about the monitoring and use of audience clicks. Two common
observations are especially evident. The first is that each news orga-
nization actively monitors audience clicks. Although we expected this
based on the literature, we still had to confirm this for the context of
the Netherlands. The second common observation is that all news or-
ganizations deny or strongly nuance the influence of audience clicks on
news selection. The main use of audience clicks is argued to be for news
placement or for testing and revising headlines. This contradicts some
of our findings, and assuming our analysis to be correct this implies that
journalists are either unaware of the influence of audience clicks on news
selection or unwilling to admit it. Lee et al. (2014) similarly found that
editor denials of the influence of audience clicks on news placement did
not match their findings. This contradiction between what journalists
say and what they do is relevant to our understanding of the struggle
journalists are engaged in to balance the use of audience clicks with
traditional norms. For a more detailed insight into this struggle, we
elaborate on some of the differences between news organizations.

We first discuss the differences in how news organizations manage the
monitoring of audience clicks. The most coordinated pursuit of audience
clicks was observed at De Telegraaf. Journalists did not only have the
option to use tools, but also had access to screens in the newsroom
that keep track of audience clicks. The editors of the print edition and
website also share the same newsroom, so the visibility of audience clicks
is managed top-down throughout the organization.

In the other news organizations the print and online newsrooms do
not share the same space, so sharing insights from audience clicks re-
quires more active involvement of the editors. Also, there was much less
top-down communication of this information. For Trouw, this consisted
of “mailing a weekly report. [...] Purely figures, no advice”. The editor

have no implications for our conclusions, we report the model including Algemeen
Dagblad.
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Table 5.4: Statements by website editors regarding the monitoring and
use of audience clicks

Are audience clicks Do audience clicks affect
monitored? news selection?

De Telegraaf “Throughout the entire day” “At most it affects where on the
page the article is placed”

Algemeen Dagblad “Always. We are constantly
aware of what visitors click on”

“If important news does not
score we do bring it, but on the
[less prominent] side”

De Volkskrant “That is an integral part of the
news coordination of a site”

The first consideration is what
people have to know, after that
you can “keep track of what is
clicked” and “turn knobs”

NRC Handelsblad “All editors have access to the
data of visitor-numbers”

For news placement we do look
at the number of page views,
“but it does not play a role in
news selection”

Trouw “I certainly do, and by now I
know what is clicked on”

“What counts for us are clicks
on articles that fit Trouw ”

of the website of de Volkskrant also mentioned the use of email to com-
municate audience metrics: “We mail when we have a nice piece. That
happens daily. That collaboration could be stronger.” The editor of the
NRC Handelsblad website also emails a weekly report, but emphasizes
the choices of individual editors: “All editors have access to the data of
visitor-numbers, and some editors think it’s a nice little tool, but they
all make their own choices.”

It is plausible that such differences in communication between print
and online newsrooms and management of audience clicks information
affects the ways in which this information is shared and used. Having
audience metrics open on display, as is the case for De Telegraaf, stim-
ulates an environment in which monitoring and sharing audience clicks
is accepted as a normal routine. This is for instance reflected in the
observation by the editor that audience clicks have become a sort of
scoreboard: “if a journalist has a piece on the site and he gets 100,000
views he really enjoys it”. Effectively, it removes the decision of whether
audience clicks should be monitored and shared from the hands of in-
dividual journalists, thereby challenging the stickiness of professional
norms through top-down management. If, instead, audience clicks are
only made available through an occasional email or noncommittal ac-
cess to a tool, journalists considering to use audience clicks might be
less quick to compromise their professional norms individually.

Second, we look at differences in how organizations talk about the



110 CHAPTER 5. NEWS SELECTION CRITERIA

role of audience clicks in the news selection process. As popular news-
papers, De Telegraaf and Algemeen Dagblad are more aimed at enter-
taining audiences. It makes sense that the professional judgment of the
journalists on the importance of an article is less important for this role.
Our interviewee from Algemeen Dagblad was rather candid about this
priority: “We would rather have an article that scores, but is not that
important, than an article that is important but does not score”.

In contrast, the quality newspapers explicitly distance themselves
from this role conception. When we asked the editor of de Volkskrant
whether it is important for them to cover the daily talk-of-the-town, he
answered: “No. Then we would become the AD [Algemeen Dagblad ]. [...]
They write what the reader wants [...] We determine what we consider
to be interesting.”Similarly, the editor of the NRC Handelsblad website
emphasized that importance outweighs entertainment value: “News is
either important or not important [...]. We have strict selection criteria.
That is mainly about entertainment news. We ignore that for a large
part.” The statements of the quality newspapers more clearly echo the
ideals of the Trustee Model.

Still, we did find effects of audience clicks on the news selection
choices of de Volkskrant and, to some extent, NRC Handelsblad. There
are some editor statements that support this. The editor from de Volk-
skrant noted that while the primary criterion for news selection is their
professional judgment, it is also relevant whether the story is ’on top of
mind’ of the audience: “If [an article] suddenly goes through the roof,
then you will try to find reactions to it. It is of interest to so many
people, so it is your task to inform them about it”. That there was no
effect of audience clicks on the website of NRC Handelsblad might be
because they do not share this view, but here it is also important to
consider the differences in format. As seen in Table 5.1, NRC Handels-
blad produces relatively few articles. Where most newspaper websites
take advantage of the online format to publish a wider range of stories,
NRC Handelsblad makes a more specific selection in which the primary
criterion of professional judgment might have more weight.

The only newspaper in our analysis that had no influence from audi-
ence clicks for both print and online news was Trouw. It is noteworthy
that both editors from Trouw also displayed clear normative concerns
about the influence of audience clicks. The print editor expressed this
most vividly:

‘[...] 120 people died for Trouw in the [Second World] War
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and we are not going to write just anything. We do not
make the newspaper that sells best, but the one we think
we should make. We have a foundation that safeguards our
identity. We are very aware of that identity.”

We have observed that there are several differences between news
organizations in the way they monitor audience clicks and how they
think audience clicks should be used for news selection. In particular, we
see a divide between popular and quality newspapers. These differences
correspond to some extent to the findings of our quantitative analysis.
There was an effect of audience clicks for the print and online editions of
both popular newspapers, though the effect was relatively weak for De
Telegraaf. For the quality newspapers an effect was not always found.
In particular, no effects were found for Trouw, which was also most vocal
about the importance of professional norms. Overall, this reflects that
the availability and top-down management of tools for the monitoring
of audience clicks promotes an influence of audience clicks, and a strong
traditional role conception suppresses this influence.

5.7 Discussion

We addressed the question of whether journalists use audience clicks
(i.e. page views for news articles) to cater news selection to the pref-
erences of the audience. Based on a quantitative analysis of the five
largest national newspapers of the Netherlands, we conclude that for
most newspapers in our study, audience clicks indeed affect news selec-
tion choices (H1). Storylines of online news articles that were in the top
5 of most-viewed articles were more likely to receive more attention in
subsequent reporting, both in the print version (four out of five news-
papers) and website (three out of five newspapers) of the newspaper.
This result provides new quantitative support for the hypothesis that
the rise of online audience metrics increases the influence of audience
preferences on the work of journalists (Anderson, 2011; Lee et al., 2014;
Singer, 2011; Vu, 2014).

From interviews with editors, we concluded that all newspapers in
our study use tools to monitor audience clicks. This means that the
main criterion for a causal relation is fulfilled: journalists are aware
of audience clicks. However, the influence of audience clicks on news
selection was denied or strongly nuanced. Based on our quantitative
findings, we conclude that there is a discrepancy between what journal-
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ists say about the influence of audience clicks on news selection and the
actual influence—they are either unaware of this influence or unwilling
to admit it.

This discrepancy can be explained as a manifestation of the strug-
gle journalists are engaged in to balance audience preferences with their
professional judgment (Anderson, 2011; Lee et al., 2014; Usher, 2013).
Journalists are reluctant to compromise their traditional role as gate-
keepers (Deuze, 2008; Singer, 2011). Based on this traditional role con-
ception, the use of audience clicks to cater to the preferences of the
audience appears to be considered a taboo. However, due to decreasing
sales and advertising incomes, and increasing competition, news orga-
nizations have shifted more toward a Market Model (Hamilton, 2004;
Ryfe, 2012). This encourages journalists to cater to the preferences of
the audience, and the rise of online audience metrics has made it much
cheaper and easier to monitor these. Consequently, what journalists are
economically encouraged to do, and what they are normatively inclined
to do, are in conflict with each other.

It is not unlikely that in the near future the use of audience clicks will
become more accepted as a sound journalistic practice. An interesting
direction for future research would be to study whether and when this
will happen, and whether breaking this normative barrier will also in-
flate the influence of audience clicks on the news selection process. Based
on the theory that news media act as an institution (Cook, 2005), we
can hypothesize that such a normative transformation requires a collec-
tive shift—coordinated or co-evolving across news organizations. In our
preliminary comparison of five news organizations, we found several dif-
ferences between news organizations regarding how they deal with this
struggle. Although limited in scope, these results show that different
news organizations are dealing with the same struggle in different ways,
and with different outcomes. This suggests that at present a collective
shift is not yet taking place; journalism as an institution is still strug-
gling to define clear professional norms for the use of audience clicks,
and at present sticks—at least in words—to traditional norms.

The stakes of this struggle are high, both for society and for the fu-
ture of news organizations. Holding tightly to the Trustee Model might
keep journalists in charge of news selection and thereby protect journal-
ism from market logic, but at the risk of further disconnecting with their
audiences and ultimately not being able to cover costs. Alternatively,
they can shift more toward a Market Model and dedicate themselves to
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satisfying the demands of the audience. For society, the danger of this
practice is that it could be at the expense of important news that is less
popular. For the news organization, there is also a risk. In the long term,
sacrificing their professional judgment can rob journalists of their added
value, especially now that interesting information is available for free on
the Internet. Our interview with the editor of the website of Trouw re-
vealed that some journalists are aware of this threat. According to him,
there might only be a future for quality newspapers whose professional
judgment adds something to what people are already talking about.

Additionally, the role of online audience metrics in news selection
warrants more research, covering more news organizations, contexts and
extending into the future. The mixed-method approach used in this
study is suitable for this purpose, but certain limitations need to be
taken into account, and we learned of several potential improvements.
A cross-lagged regression analysis is sensitive to spurious effects. For the
analysis of the influence of audience clicks on news selection, there are
two factors that are especially difficult to control for. One is the influence
of real-world developments. The fact that both audience clicks and news
are more likely to occur if an event is prominent can bias results, even
when controlling for auto-regression. The other is the extent to which
the news selection criteria of the newspaper are already more in sync
with the preferences of the audience. Moreover, there is no single best
method for determining what model to use, and different models offer
different perspectives on the data. A particularly influential decision in
time-series analysis is the specification of lag, so our results need to be
interpreted in the context of our choices (i.e., a relatively long lag of 1
week with exponential decay).

A notable limitation of our model is the use of days as time-units.
Our results show that the influence of audience clicks on news selection
can last longer than a day, possibly even a week, which makes sense
because journalists do not always directly have new articles available
when they monitor that a storyline receives much attention from the
audience. However, there can also be influences of audience clicks on
journalistic practice within the day. Lee et al. (2014) found this short-
term influence for news placement, and it could also be true for news
selection. More research is needed on these short-term effects.

In addition, the model could be improved by taking the prominence
(e.g., placement, visual cues) of online news articles into account. Promi-
nent storylines are more likely to be viewed by the audience, and also
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more likely to be followed-up on given that it has already been judged
to be worthy of prominent placement. Consequently, a portion of the
relation between audience clicks on news selection could be explained by
prominence. If aspects of prominence are measured, they can be taken
into the equation to study its effects on audience clicks and follow-up
coverage, and control for these effects.

Where the quantitative approach provides insight in the effects of
audience clicks on journalistic practice, interviews with editors provide
insight in journalistic norms and routines. Since the results of interviews
are based on self-reports, they are not necessarily true or accurate. How-
ever, in combination with the quantitative approach, this allows us to
study the discrepancy between what journalists say they do and what
they actually do. Surveys are a viable alternative to interviews to get
a more quantitative measurement of self-reports (e.g., Vu, 2014). This
also makes it easier to include more news organizations and more ed-
itors from each organization, and to get repeated measurements over
time. Ultimately, longitudinal data on the ways in which different news
organizations monitor and use online audience metrics is obtainable,
highly relevant, and provides a rare occasion to study how journalism is
evolving as an institution.



Chapter 6

RNewsflow
An R package for analyzing content homogeneity

and news diffusion using computational text

analysis

Abstract. Given the sheer amount of news sources in the digital age
(e.g., newspapers, blogs, social media) it has become difficult to deter-
mine where news is first introduced and how it diffuses across sources.
RNewsflow provides tools for analyzing content homogeneity and diffu-
sion patterns using computational text analysis. The content of news
messages is compared using techniques from the field of information re-
trieval, similar to plagiarism detection. By using a sliding window ap-
proach to only compare messages within a given time distance, many
sources can be compared over long periods of time. Furthermore, the
package introduces an approach for analyzing the news similarity data
as a network, and includes various functions to analyze and visualize
this network.

Manuscript under review. Authors: Kasper Welbers & Wouter van Atteveldt.
The R package has been published on the Comprehensive R Archive

Network (CRAN). The source code repository is available on Github—
https://github.com/kasperwelbers/RNewsflow
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6.1 Introduction

The news diffusion process in the digital age involves many interdepen-
dent sources, ranging from news agencies and traditional newspapers to
blogs and people on social media (Meraz, 2011; Paterson, 2005; Pew Re-
search Center, 2010). We offer the RNewsflow R package1 as a toolkit to
analyze the homogeneity and diffusion of news content using computa-
tional text analysis. This analysis consists of two steps. First, techniques
from the field of information retrieval are used to measure the similarity
of news messages (e.g., addressing the same event, containing identical
phrases). Second, the temporal order in which messages are published
is used to analyze consistent patterns in who follows whom.

The main contribution of this package lies in the specialized applica-
tion of document similarity measures for the purpose of comparing news
messages. News is a special type of information in the sense that it has
a time dimension—it quickly loses its relevance. Therefore, we are often
only interested in the similarity of news documents that occurred within
a short time distance. By restricting document comparisons to a given
time distance, it becomes possible to compare many documents over a
long period of time, but available document comparison software gener-
ally does not have this feature. We therefore offer the newsflow.compare
function which compares documents using a sliding window over time.
In addition,

The primary intended audience of this package is scholars and pro-
fessionals in fields where the impact of news on society is a prime factor,
such as journalism, political communication and public relations (Baum
& Groeling, 2008; Boczkowski & De Santos, 2007; Ragas, 2014). To
what extent the content of certain sources is homogeneous or diverse
has implications for central theories of media effects, such as agenda-
setting and the spiral of silence (Bennett & Iyengar, 2008; Blumler &
Kavanagh, 1999). Identifying patterns in how news travels from the
initial source to the eventual audience is important for understanding
who the most influential “gatekeepers” are (Shoemaker & Vos, 2009).
Furthermore, the document similarity data enables one to study news
values (Galtung & Ruge, 1965) by analyzing what elements of news
predict their diffusion rate and patterns.

The package is designed to appeal to scholars and professionals with-
out prior experience in computational text analysis. This vignette covers

1R is an open-source statistical software package (https://www.r-project.org/ ).
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the entire chain from processing raw data—written text with source and
date information—to analyzing and visualizing the output. It points to
relevant software within and outside of R for pre-processing written
texts, and demonstrates how to use the core functions of this package.
For more advanced users there are additional functions and parame-
ters to support versatility. RNewsflow is completely open-source to
promote active involvement in developing and evaluating the method-
ology. The source code is available on Github—https://github.com/
kasperwelbers/RNewsflow. All data used in this vignette is included
in the package for easy replication.

The structure of this vignette is as follows. The first part discusses
the data preparation. There are several choices to be made here that
determine on what grounds the content of documents is compared.
The second part shows how the core function of this packages, news-
flow.compare, is used to calculate document similarities for many docu-
ments over time. The third part demonstrates functions for exploring,
aggregating and visualizing the document similarity data. Finally, con-
clusions regarding the current version of the package and future direc-
tions are discussed.

6.2 Preparing the data

To analyze content homogeneity and news diffusion using computational
text analysis, we need to know who said what at what time. Thus, our
data consists of messages in text form, including meta information for
the source and publication date of each message. The texts furthermore
need to be pre-processed and represented as a document-term matrix
(DTM). This section first discusses techniques and refers to existing
software to pre-process texts and create the DTM, and reflects on how
certain choices influence the analysis. Second, it shows how the source
and date information should be organized. Third, it discusses several
ways to filter and weight the DTM based on word statistics.

6.2.1 Pre-processing texts and creating the DTM

A DTM is a matrix in which rows represent documents, columns rep-
resent terms, and cells indicate how often each term occurred in each
document. This is referred to as a bag of words representation of texts,
since we ignore the order of words. This simplified representation makes



118 CHAPTER 6. THE RNEWSFLOW PACKAGE

analysis much easier and less computationally demanding, and as re-
search has shown: “a simple list of words, which we call unigrams, is
often sufficient to convey the general meaning of a text” (Grimmer &
Stewart, 2013, 6).

As input for this package, the DTM has to be in the DocumentTer-
mMarix class of the tm package (Feinerer, Hornik, & Meyer, 2008). This
is a popular R package for text mining, or computational text analysis,
which also contains functions to create a DTM based on raw text in
various formats. We also recommend the RTextTools package (Jurka,
Collingwood, Boydstun, Grossman, & van Atteveldt, 2013), which has
the create_matrix function that wraps various tm functions for creating
a DTM into a single convenient function. For example, see the following
DTM, created with the create_matrix function.

doc1 = ’Socrates is human’
doc2 = ’Humans are mortal’
doc3 = ’Therefore, Socrates is mortal’
dtm = RTextTools::create_matrix(

textColumns = c(doc1,doc2,doc3),
minWordLength = 1, removeStopwords = F)

rownames(dtm) = paste(’Document’, 1:nrow(dtm))
as.matrix(dtm)

are human humans is mortal socrates therefore

Document 1 0 1 0 1 0 1 0
Document 2 1 0 1 0 1 0 0
Document 3 0 0 0 1 1 1 1

Based on the representation of texts in the DTM, the similarity of
documents can be calculated as the similarity of the rows, which repre-
sent the document vectors. However, as seen in the example, this ap-
proach has certain pitfalls if we simply look at all words in their literal
form. For instance, the words “human” and “humans” are given separate
columns, despite having largely the same meaning. As a result, this sim-
ilarity of the first two texts is not recognized. Also, the words “are”, and
“is” do not have any substantial meaning, so they are not informative
and can be misleading for the calculation of document similarity. There
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are various pre-processing techniques to filter and transform words that
can be used to mend these issues (Grimmer & Stewart, 2013). In addi-
tion, we can use these techniques to steer on what grounds documents
are compared. Here follows a brief explanation of the most common
techniques, including our recommendations for how to use these tech-
niques for the purpose of measuring the similarity of news items.

• First of all, we recommend to make all words lowercase, and to
reduce them to their root, which can be done using a stemming
algorithm or, preferably, lemmatization2. Thus, “walked”, “Walk”,
“walking”, etc. all become “walk”. This is because we are interested
in the meaning of these words, and not the specific form in which
they are used.

• Second, certain words can be filtered out. Very common words
contain little or no relevant information about news items. Lists
with stop words (i.e. common words) are available for many lan-
guages, and can be used to filter out these words (also see the stop-
words function in the tm package). Alternatively, words can be
filtered out based on statistics such as term frequency. Note that
very rare terms are often filtered out for text analysis purposes,
which has the benefit of greatly reducing the size of the vocabu-
lary (i.e. the set of unique words taken into account). However,
for analyzing the similarity of documents at the level of events,
rare terms are highly informative, and should therefore be kept3.

• Third, it is also possible to specifically select or filter out only cer-
tain types of words by using part-of-speech tagging4. To compare
whether documents address the same event, it makes sense to fo-
cus on nouns and proper names, since these refer to the entities,
things and locations involved.

2Stemming and lemmatization are both techniques for reducing words to their
root, or more specifically their stem and lemma. This is used to group different
forms of the same word together. Without going into specifics, lemmatization is
a much more computationally demanding approach, but generally gives better re-
sults. Especially for richly inflicted languages such as German or Dutch it is highly
recommended to use lemmatization instead of stemming.

3Notably, one of the advantages of the methodological approach used in this
packages—that is, matrix product calculation optimized for sparse matrices, using
the Matrix package—is that including low frequency words has a minor impact on
computational performance

4Part-of-speech tagging is a technique that identifies types of words, such as verbs,
nouns and adjectives.
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• Finally, an alternative pre-processing approach can be used if the
goal is to trace verbatim similarities in news items. Sequences of
words can be combined into N-grams (i.e. sets of N consecutive
words). This way, similarities of document vectors indicate that
the same sequences of words are used. Depending on how specific
the comparison should be, the other pre-processing steps can be
ignored with this approach.

All mentioned techniques except for lemmatization and part-of-speech
tagging are available in the tm package and in the create_matrix func-
tion of the RTextTools package. To use lemmatization or part-of-speech
tagging there are several free to use grammar parsers, such as CoreNLP
for English (Manning et al., 2014) and Frog for Dutch (Van den Bosch
et al., 2007)5.

For this vignette, data is used that has been pre-processed with the
Dutch grammar parser Frog. The data is based on a study on the influ-
ence of a Dutch news agency on the print and online editions of Dutch
newspapers in political news coverage (chapter 4). The terms have been
lemmatized, and only the nouns and proper names of the headline and
first five sentences (that generally contain the essential who, what and
where of news items) are used6. By focusing on these elements, the
analysis in this study focused on whether documents address the same
events. This data is also made available in the package as demo data, in
which the actual nouns and proper names have been substituted with
indexed word types (e.g., the third organization in the vocabulary is
referred to as organization.3, the 20th noun as noun.20).

library(RNewsflow)

data(dtm)
as.matrix(dtm[1:3,1:5])

5To create a DTM based on externally pre-processed documents, one can use
the base function xtabs to create a sparse matrix and the as.DocumentTermMatrix
function from the tm package to transform this matrix to the DocumentTermMatrix
class.

6Newspaper articles tend to have an inverted pyramid structure, meaning that
the most newsworthy information is on top. Note that in different genres the focus
on the top of the news items might not be as appropriate
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35573532 0 0 0 0 0
35573536 0 0 0 0 0
35573539 0 0 0 0 0

6.2.2 Organizing document meta information

In addition to the DTM, we need meta information for each document.
This should be structured as a data frame with at least two columns.
The first column contains the document names, and should match with
the row names (i.e. document names) of the DTM. The second col-
umn contains the publication date of the document, which should be in
the Date or POSIXct class. For easy compatibility with the functions
offered in this package, it is recommended to label these columns “doc-
ument_id” and “date”. Any additional columns in the meta data.frame
can be used in the analysis to aggregate and visualize results. Here it
is recommended to have at least a column containing the source of the
document, labeled “source.”7

data(meta)
head(meta,3)

document_id date source sourcetype

35573532 2013-06-01 06:00:00 Print NP 2 Print NP
35573536 2013-06-01 06:00:00 Print NP 2 Print NP
35573539 2013-06-01 06:00:00 Print NP 2 Print NP

7“document_id”, “date” and “source” are the default labels used in several func-
tions to interpret the meta information. Note that these defaults can always be
changed using the function parameters. Using the default labels only serves as a
convenience.
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6.2.3 Using word statistics to filter and weight the DTM

As a final step in the data preparation, we can filter and weight words
based on word statistics, such as how often a word occurred. Since we
are analyzing news diffusion, a particularly interesting characteristic of
words is the distribution of their use over time. To focus the compari-
son of documents on words that indicate new events, we can filter out
words that are evenly used over time. To calculate this, we offer the
term.day.dist function.

tdd = term.day.dist(dtm, meta)
tdd[sample(1:nrow(tdd), 4),] # show 4 random rows

term fre
q

do
c.f
re
q

da
ys
.n

da
ys
.p
ct

da
ys
.en
t

da
ys
.en
t.n
or
m

noun.822 9 9 4 0.133 3.37 0.1123
person.105 3 3 2 0.067 1.89 0.0630
organization.140 4 4 3 0.100 2.83 0.0943
noun.2365 15 14 6 0.200 4.61 0.1538

Of particular interest is the days.entropy score, which is the entropy
of the distribution of words over days. This tells us whether the occur-
rence of a word over time is evenly distributed (high entropy) or concen-
trated (low entropy).8 The maximum value for entropy is the total num-
ber of days (in case of a uniform distribution). The days.entropy.norm
score normalizes the entropy by dividing by the number of days. By
selecting the terms with low entropy scores, the DTM can be filtered by
using the selected terms as column values.

select_terms = tdd$term[tdd$days.entropy.norm <= 0.3]
dtm = dtm[,select_terms]

In addition to deleting terms, we should also weight terms. Turney
and Pantel explain that “The idea of weighting is to give more weight

8Note that this is also a good automatic approach for filtering out stopwords,
boilerplate words, and word forms such as articles and common verbs.
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to surprising events and less weight to expected events”, which is im-
portant because ”surprising events, if shared by two vectors, are more
discriminative of the similarity between the vectors than less surprising
events” (Turney et al., 2010, 156). Thus, we want to give more weight to
rare words than common words. A classic weighting scheme and recom-
mended standard in information retrieval is the term-frequency inverse
document frequency (tf.idf) (Monroe et al., 2008; Sparck Jones, 1972).
This and other weighting schemes can easily be applied using the tm
package, for instance using the weightTfIdf function.

dtm = weightTfIdf(dtm)

6.3 Calculating document similarities

Given a DTM and corresponding document meta data, the document
similarities over time can be calculated with the newsflow.compare func-
tion. The calculation of document similarities is performed using a
vector space model \citep{salton75,salton03] approach, but with a slid-
ing window over time to only compare document that occur within a
given time distance. The function has two main data inputs: the DTM
and a data.frame with meta information. The meta data.frame should
have a column containing document id’s that match the row names of
the DTM (i.e. documents) and should have a column indicating the
publication time. By default these columns should be labeled “docu-
ment_id” and “date”, but the column labels can also be set using the
id.var and date.var parameters. Any other columns (in our case “source”
and “sourcetype”) will automatically be included as document meta in-
formation in the output.

Furthermore, three parameters are of particular importance. The
first is the hour.window parameter, which determines the time window
in hours within which each document is compared to other documents.
The argument is a vector of length 2, in which the first and second
value determine the left and right side of the window, respectively. For
example, c(0, 36) will compare each document to all documents within
the next 36 hours. The measure parameter, which determines what
measure for similarity is used, defaults to cosine similarity9. This is a

9Alternatively, the current version also supports percentage.from and percent-
age.to, which are measures giving the percentage of overlapping term occurrences.
This is an asymmetrical measures: the overlap percentage of document 1 to doc-
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commonly used measure, which indicates similarity as a score between
0 (no similarity) and 1 (identical)10.

The min.similarity parameter is used to ignore all document pairs
below a certain similarity score. In the current example we use a min-
imum similarity of 0.4, because a validity test in the paper from which
the current data is taken found this to be a good threshold for finding
documents that address the same events. Whether or not a threshold
should be used and what the value should be depends on the goal of
the analysis and the data. We recommend a manual validation to verify
that the similarity threshold matches human interpretation of whether
or not two documents are similar, given a pre-defined interpretation of
similarity (e.g., same event, same theme).

g = newsflow.compare(dtm, meta,
hour.window = c(0,36),
min.similarity = 0.4)

The output g is a network, or graph, in the format of the igraph
package (Csardi & Nepusz, 2006). The vertices (or nodes) of this net-
work represent documents, and the date and source of each document
are stored as vertex attributes. The edges (or ties) represent the similar-
ity of documents, and the similarity score and time difference are stored
as edge attributes. To avoid confusion, keep in mind that from hereon
when we talk about vertices or a vertex we are talking about documents,
and that edges represent document pairs. An advantage of using a net-
work format is that it combines this data in an efficient way, without
copying the document meta information for each edge. This network
forms the basis for all the analysis functions offered in this package11.

A full understanding of the igraph package is not required to use
the current package, but one does need some basic understanding of

ument 2 can be different from the overlap percentage of document 2 to document
1. Therefore, from and to indicate whether the percentage is based on the docu-
ment from which we compare or the article to which we compare. When using an
asymmetrical measure, the direction should be carefully taken into account in the
analysis.

10If the DTM contains negative values, the cosine similarity score can range from
-1 to 1. Note that for the other similarity measures there can be no negative values
in the DTM.

11If data about document similarities is imported, then the document.network func-
tion can be used to create this network. This way the functions of this package for
aggregating and visualizing the network can still be used.
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the functions for viewing and extracting the document/vertex and edge
attributes. First, vertex and edge attributes cannot directly be extracted
using the $ symbol, but require the functions V() and E() to be used, for
vertex and edge attributes, respectively. These can be used as follows.

vertex.sourcetype = V(g)$sourcetype
edge.hourdiff = E(g)$hourdiff

head(vertex.sourcetype)

## [1] "Newsagency" "Online NP" "Newsagency" "Newsagency"
## [5] "Online NP" "Online NP"

head(edge.hourdiff)

## [1] 1.32 1.12 2.08 1.40 4.50 10.50

Alternatively, all vertex and edge attributes can be viewed or ex-
tracted with the get.data.frame function.

v = get.data.frame(g, ’vertices’)
e = get.data.frame(g, ’edges’)

head(v,3)

name date source sourcetype

97360803 97360803 2013-06-03 16:54:00 Newsagency Newsagency
35734376 35734376 2013-06-03 18:13:00 Online NP 1 Online NP
97361657 97361657 2013-06-05 09:21:00 Newsagency Newsagency

head(e,3)

from to weight hourdiff

97360803 35734376 1 1.32
97361657 36022422 1 1.12
97361740 36043529 1 2.08
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The weight attribute of the edges represents the similarity score.
The hourdiff attribute represents the time difference in hours between
two documents, where the value indicates how long the to article was
published after the from article. A histogram can provide a good first
indication of this data.

hist(E(g)$hourdiff, main=’Time distance of document pairs’,
xlab = ’Time difference in hours’, breaks = 150)
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In the histogram we see that most document pairs with a similarity
score above the threshold are about an hour apart (1 on the x-axis). This
is mainly because the online newspapers often follow the news agency
within a very short amount of time12. As time distance increases, the
number of document pairs decreases, which makes sense because news
gets old fast, so news diffusion should occur within a limited time after
publication.

6.3.1 Tailoring the document comparison window

If news diffuses from one source to another, then the time difference can-
not be zero, since the source that follows needs time to edit and publish
the news. This delay period can also differ between sources. Websites
can adopt news within minutes, but newspapers have a long time be-
tween pressing and publishing the newspaper, meaning that there is a
period of several hours before publication during which influence is not
possible. Thus, we have to adjust the window for document pairs. To

12Actually, many of the online newspapers published nearly simultaneous with the
news agency. Since we had reason to believe that the time stamps of our news agency
data were occasionally later than the actual publication time, we subtracted one hour
from its publication time in general.
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make it more convenient to adjust and inspect the window settings for
different sources, we offer the filter.window and show.window functions.

The filter.window function can be used to filter the document pairs
(i.e. edges) using the hour.window parameter, which works identical
to the hour.window parameter in the newsflow.compare function. In
addition, the from.vertices and to.vertices parameters can be used to
select the vertices (i.e. documents) for which this filter is applied. This
makes it easy to tailor the window for different sources, or source types.
For the current data, we first set the minimum time distance for all
document pairs to 0.1 hours. Then, we set a minimum time distance
of 6 hours for document pairs where the to document is from a print
newspaper.

# set window for all vertices
g = filter.window(g, hour.window = c(0.1, 36))

# set window for print newspapers
g = filter.window(g, hour.window = c(6, 36),

to.vertices = V(g)$sourcetype == ’Print NP’)

For all sources the window has now first been adjusted so that a
document can only match a document that occurred at least 0.1 hours
later. For print newspapers, this is then set to 6 hours. With the
show.window function we can view the actual window in the data. This
function aggregates the edges for all combinations of attributes specified
in from.attribute and to.attribute, and shows the minimum and maxi-
mum hour difference for each combination. We set the to.attribute pa-
rameter to “source”, and leave the from.attribute parameter empty. This
way, we get the window for edges from any document to each source.

show.window(g, to.attribute = ’source’)

from to window.left window.right

any document Newsagency 0.150 35.4
any document Online NP 1 0.100 35.8
any document Online NP 2 0.117 36.0
any document Print NP 1 7.017 36.0
any document Print NP 2 7.350 35.1
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We see here that edges towards "Print NP 2" have a time distance of
at least 7.4 hours and at most 35.1 hours. This falls within the defined
window of at least 6 and at most 36 hours.

6.4 Analyzing the document network

Before we aggregate the network, it can be informative to look at the in-
dividual sub-components. If a threshold for document similarity is used,
then there should be multiple disconnected components of documents
that are only similar to each other. With the current data, these compo-
nents tend to reflect documents that address the same or related events.
Decomposing the network can be done with the decompose.graph()
function from the igraph package.

g_subcomps = decompose.graph(g)

The demo data with the current settings has 685 sub-components.
To visualize these components, we offer the document.network.plot func-
tion. This function draws a network where nodes (i.e. documents) are
positioned based on their publication time (x-axis) and source (rows on
the y-axis).

gs = g_subcomps[[2]] # select the second sub-component
document.network.plot(gs)

Newsagency

Online NP 1

Online NP 2

Print NP 1

2013−06−05 09:21

2013−06−06 06:00

The visualization shows that a news message was first published by
the news agency on June 5th at 9:21 AM. Soon after this messages was
adopted by two online newspapers, and the next day the print newspaper
followed. The grayscale and width of the edges also show that the online
newspaper messages were more similar (i.e. thick and black) to the news
agency message compared to the print newspaper message.
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By default, the “source” attribute is used for the y-axis, but this
can be changed to other document attributes using the source.attribute
parameters. If a DTM is also provided, the visualization will also include
a word cloud with the most frequent words of these documents.

document.network.plot(gs, source.attribute = ’sourcetype’,
dtm=dtm)
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These visualizations and the corresponding sub-components help us
to qualitatively investigate specific cases. This also helps to evaluate
whether the document similarity measures are valid given the goal of
the analysis. Furthermore, they illustrate how we can analyze homo-
geneity and news diffusion patterns. For each source we can count what
proportion of its publications is similar to earlier publications by specific
other sources. We can also analyze the average time between publica-
tions. Furthermore, we can take the direct and indirect paths between
all sources into account.

Another useful application of these visualizations is that we can use
them to see, at a more intuitive level, whether certain transformations
of the network might be required. Depending on the purpose of the
analysis it can be relevant to add or delete certain edges. For instance,
in the previous visualizations we see that the print newspaper message
matched both the newsagency message and two online newspaper mes-
sages. If we are specifically interested in finding the original source of the
message, then it makes sense to only count the edge to the newsagency.
Here we demonstrate the only.first.match function, which transforms
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the network so that a document only has an edge to the earliest dated
document it matches within the specified time window13.

gs_onlyfirst = only.first.match(gs)
document.network.plot(gs_onlyfirst)
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6.4.1 Aggregating the document similarity network

This package offers the network.aggregate function as a versatile way
to aggregate the edges of the document similarity network based on
the vertex attributes (i.e. the document meta information). The first
argument is the network (in the igraph class). The second argument, for
the by parameter, is a character vector to indicate one or more vertex
attributes based on which the edges are aggregated. Optionally, the by
characteristics can also be specified separately for by.from and by.to.
This gives flexible control over the data, for instance to aggregate from
sources to sourcetypes, or to aggregate scores for each source per month.

By default, the function returns the number of edges, as well as the
number of nodes that is connected for both the from and to group.
The number of nodes that is connected is only relevant if a threshold
for similarity (edge weight) is used, so that whether or not an edge
exists indicates whether or not two documents are similar. In addition,
if an edge.attribute is given, this attribute will be aggregated using the
function specified in agg.FUN. For the following example we include this
to analyze the median of the hourdiff attribute.

13If there are multiple earliest dated documents (that is, having the same publica-
tion date) then edges to all earliest dated documents are kept.
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g.agg = network.aggregate(g, by=’source’,
edge.attribute=’hourdiff’,
agg.FUN=median)

e = get.data.frame(g.agg, ’edges’)
head(e)
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Newsagency Newsagency 114 8.49 94 0.157 98 0.164
Print NP 1 Newsagency 19 8.33 15 0.102 18 0.030
Online NP 1 Newsagency 103 4.88 81 0.175 92 0.154
Online NP 2 Newsagency 67 6.78 58 0.139 61 0.102
Print NP 2 Newsagency 10 10.75 10 0.076 10 0.017
Newsagency Online NP 1 434 1.27 380 0.637 406 0.879

In the edges of the aggregated network there are six scores for each
edge. The edges attribute counts the number of edges from the from
group to the to group. For example, we see that Newsagency docu-
ments have 434 edges to later published Online NP 1 documents. The
agg.hourdiff attribute shows that the median of the hourdiff attribute
of these 434 edges is 1.27 (1 hour and 16 minutes). In addition to the
edges, we can look at the number of messages (i.e. vertices) in the from
group that matched with at least one message in the to group. This is
given by the from.V attribute, which shows here that 380 Newsagency
documents matched with a later published Online NP 1 document14.
This is also given as the proportion of all vertices/documents in the from
group, as the from.Vprop attribute. Substantially, the from.Vprop score
thus indicates that 63.65% of political news messages in Newsagency is
similar or identical to later published Online NP 1 messages.

Alternatively, we can also look at the to.V and to.Vprop scores to
focus on the number and proportion of messages in the to group that
match with at least one message in the from group. Here we see, for in-

14Note that the edges score is always equal to or higher than the from.matched
score, since one document can match with multiple other documents.
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stance, that 87.88% of political news messages in Online NP 1 is similar
to or identical to previously published messages Newsagency messages.
The from.Vprop and to.Vprop scores thus give different and complemen-
tary measures for the influence of Newsagency on Online NP 1.

6.4.2 Inspecting and visualizing results

The final step is to interpret the aggregated network data, or to pre-
pare this data for use in a different analysis. We already saw that
the network data can be transformed to a common data.frame with
the get.data.frame function. Alternatively, igraph has the get.adjacency
function to return the values for one edge attribute as an adjacency
matrix.

adj.m = get.adjacency(g.agg, attr= ’to.Vprop’, sparse = F)
round(adj.m, 2) # round on 2 decimals
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Newsagency 0.16 0.24 0.88 0.34 0.82
Print NP 1 0.03 0.03 0.05 0.02 0.04
Online NP 1 0.15 0.22 0.11 0.31 0.33
Online NP 2 0.10 0.18 0.26 0.31 0.08
Print NP 2 0.02 0.01 0.03 0.01 0.07

Alternatively, an intuitive way to present the aggregated network
is by visualizing it. For this we can use the visualization features of
the igraph package. To make this more convenient, we also offer the
directed.network.plot function. This is a wrapper for the plot.igraph
function, which makes it easier to use different edge weight attributes
and to use an edge threshold, and has default plotting parameters to
work well for directed graphs with edge labels. For this example we use
the to.Vprop edge attribute with a threshold of 0.2.
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directed.network.plot(g.agg, weight.var = ’to.Vprop’,
weight.thres = 0.2)
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For illustration, we can now see how the results change if we trans-
form the network with the only.first.match function, which only counts
edges to the first source that published a document.

g2 = only.first.match(g)
g2.agg = network.aggregate(g2, by=’source’,

edge.attribute=’hourdiff’,
agg.FUN=median)

directed.network.plot(g2.agg, weight.var = ’to.Vprop’,
weight.thres = 0.2)
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The first network is much more dense compared to the second. In
particular, we see stronger edges between the print and online editions
of the newspapers. In the second network only the edges from the news
agency towards the print and online newspapers remain, meaning that
edges between newspapers all score less than 0.2. This implies that
many of the edges between newspapers that could be observed in the
first network resulted from cases where both newspapers adopt the same
news agency articles.

Note that the second network is not better per se. It is possible that
the initial source of a message is not the direct source. For example,
a blog might not have access to the news agency feed, and therefore
only receive news agency messages if they are published by another
source. Thus, the most suitable approach depends on the purpose of
the analysis. One of the goals of creating this package is to facilitate
a platform for scholars and professionals to develop best practices for
different occasions.
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6.5 Alternative applications of this package

There are several alternative applications of the functions offered in this
package that are not covered in this vignette. Here we briefly point out
some of the more useful alternatives.

In the network.aggregate function it is possible to use different vertex
attributes to aggregate the edges for from and to nodes. A particularly
interesting application of this feature is to use the publication date in
the aggregation. For instance, with the following settings, we can get the
proportion of matched documents per day. Here we also demonstrate
the return.df parameter in the network.aggregate function. This way
the results are returned as a single data.frame in which relevant edge
and vertex information is merged.

V(g)$day = format(as.Date(V(g)$date), ’%Y-%m-%d’)
agg.perday = network.aggregate(g,

by.from=’sourcetype’,
by.to=c(’sourcetype’, ’day’),
edge.attribute=’hourdiff’, agg.FUN=median,
return.df=T)

head(agg.perday[agg.perday$to.sourcetype == ’Online NP’,
c(’from.sourcetype’, ’to.sourcetype’,
’to.day’,’to.Vprop’)])

from.sourcetype to.sourcetype to.day to.Vprop

Print NP Online NP 2013-06-01 0.263
Newsagency Online NP 2013-06-01 0.789
Online NP Online NP 2013-06-01 0.368

Looking at the to.Vprop score, we see that on 2013-06-01, 78.95%
of Online NP messages match with previously published Newsagency
messages15. This way, the aggregated document similarity data can be
analyzed as a time-series. For instance, to analyze whether seasonal

15The from.Vprop cannot be interpreted in the same way, because it gives the
proportion of all messages in the from group. If one is interested in the from.Vprop
score per day, the by.from and by.to arguments in network.aggregate need to be
switched. Note that one should not simply aggregate both by.from and by.to by date,
because then only documents that both occurred on this date will be aggregated
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effects or extra-media developments such as election campaigns affect
content homogeneity or intermedia dynamics. The return.df feature is
convenient for this purpose, because it directly matches all the vertex
and edge attributes (as opposed to the get.data.frame function).

Another useful application of this feature is to only aggregate the
by.to group, by using the document name in the by.from argument.
This way, the data in the by.to group is aggregated for each individual
message. In the following example we use this to see for each individ-
ual message whether it matches with later published messages in each
sourcetype. This could for instance be used to analyze whether cer-
tain document level variables (e.g., news factors, sensationalism) make
a message more likely to be adopted by other news outlets. We set
the edge.attribute to “weight” and agg.FUN to max, so that for each
document we can see how strong the strongest match with each source
was.

agg.perdoc = network.aggregate(g,
by.from=’name’, by.to=’sourcetype’,
edge.attribute=’weight’, agg.FUN=max,
return.df=T)

docXsource = xtabs(agg.weight ~ from.name + to.sourcetype,
agg.perdoc, sparse = F)

head(docXsource)

Newsagency Online NP Print NP

147908507 0.40 0.425 0
148662598 0.00 0.767 0
150454094 0.52 0.528 0
150454102 0.00 0.895 0
150454110 0.00 0.402 0
150454167 0.00 0.996 0

Finally, note that we have now only compared documents with future
documents. We thereby focus the analysis on news diffusion. If we are
only interested in content homogeneity, then which source publishes first
does not matter. In that case, comparing each document to both past
and future documents—which can be specified with the hour.window pa-
rameter in the newsflow.compare function—makes it easier to measure
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homogeneity. The document similarity network can then be aggregated
to show the percentage of similar news items across sources. By mea-
suring content homogeneity aggregated over time, longitudinal patterns
can be analyzed.

6.6 Conclusion and future improvements

We have demonstrated how the RNewsflow package can be used to per-
form a many-to-many comparison of documents. The primary focus and
most important feature of this package is the newsflow.compare func-
tion. This function compares all documents that occur within a given
time distance, which makes it computationally feasible for longitudinal
data. Using this data, we can analyze to what extent different sources
publish the same content and whether there are consistent patterns in
who follows whom. The secondary focus of this package is to provide
functions to organize, visualize and analyze the document similarity data
within R. By enabling both the document comparison and analysis to
be performed within R, this type of analysis becomes more accessible
to scholars less versed in computational text analysis, and it becomes
easier to share and replicate this type of research.

The data input required for this analysis consists solely of textual
documents and their corresponding publication date and source. Since
no human coding is required, the package enables large scale compar-
ative and longitudinal studies. Although the demonstration in this vi-
gnette used a moderate sized data set, the document.window.compare
can handle much larger data and is fast, thanks to the excellent sparse
matrix multiplication algorithm of the Matrix package.

The validity of the method presented here relies on various factors;
most importantly the type of data, the pre-processing and DTM prepa-
ration steps and the similarity threshold. It is thus recommended to use
a gold standard, based on human interpretation, to test its validity. For
the analysis in chapter 4 we obtained good performance for whether doc-
uments addressed the same events and whether they contained identical
phrases by determining thresholds based on a manually coded gold stan-
dard. Naturally, there are limitations for measuring influence in news
diffusion by only tracing content similarity over time, since it is possible
that journalists independently used the same sources or attended the
same events. The only way to know for certain which sources journal-
ists use is by looking over their shoulders, but this is often not possible.
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The advantage of a content analysis based approach is that it can be
used on a large scale and over long periods of time, without relying on
often equally inaccurate self-reports of journalists. The current package
contributes to the toolkit for this type of analysis.

Our goal is to continue developing this package as a specialized
toolkit for analyzing the homogeneity and diffusion of news content.
First of all, additional approaches for measuring whether documents are
related will be added. Currently only a vector space model approach
for calculating document similarity is implemented. For future versions
alternative approaches such as language modeling will also be explored.
In particular, we want to add measures to express the relation of doc-
uments over time in terms of probability and information gain. This
would also allow us to define a more formal criterion for whether or not
a relation exists, other than using a constant threshold for document
similarity. Secondly, new methods for analyzing and visualizing the net-
work data will be explored. In particular, methods will be implemented
for analyzing patterns beyond dyadic ties between news outlets, build-
ing on techniques from the field of network analysis. To promote the
involvement of other scholars and professionals in this development, the
package is published entirely open-source. The source code is hosted on
GitHub–https://github.com/kasperwelbers/RNewsflow.



Chapter 7

General discussion

The proliferation of digital media technologies has greatly altered the
gatekeeping process. The news is no longer produced and circulated
almost exclusively by professional journalists that work for large news
organizations and follow a highly similar set of professional norms and
routines. Instead, there are now countless people that produce and
share news content online, and the possibility to monitor online news
consumption behavior has given journalists detailed new insights in the
preferences of their audiences. In light of these developments, digital
media technologies appear to have been a boon for democracy. By
taking away the exclusive gatekeeping power of traditional news organi-
zations and spreading this power over a greater and more diverse group
of gatekeepers, and by increasing the influence of the audience in the
gatekeeping process, the gatekeeping process of the digital age would
seem to better nurture the diversity of viewpoints in society.

The results of this dissertation indicate that the above-mentioned
developments and their consequences should not be taken for granted.
First, there is a flaw in the assumption that the diversity of gatekeepers
has increased. While the number of news publishers, such as blogs and
news sites, has indeed increased, the number of news gatherers has not
increased proportionately. This dissertation shows that the selection of
news items is still largely controlled by a small group of professional
gatekeepers, in particular news agencies, and that this constrains the
diversity of the media agenda. Second, journalists are still struggling
to balance the use of newly available tools to measure audience pref-
erences with their traditional role as gatekeepers. Journalists stated in
interviews that whether news receives much attention from the audi-
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ence does not influence their news selection choices. However, they do
monitor page views for online news, and a cross-lagged analysis shows
that articles with many page views are more likely to receive follow-
up coverage. Whether and how audience preferences should be taken
into account in the gatekeeping process is an important discussion for
journalism in the digital age, with high stakes for society.

This final chapter summarizes the findings of the four empirical chap-
ters, and discusses the implications of these findings for the gatekeeping
process and gatekeeping research in the digital age. Furthermore, the
methodology used in this dissertation is reflected on, and it is discussed
how the new R package presented in chapter 6 contributes to the toolkit
for gatekeeping research.

7.1 Summary

This dissertation investigated who the gatekeepers are in the digital age.
First, chapters 2 and 3 analyzed whether online news outlets follow the
traditional media agenda, as this would imply that traditional news
outlets also guard the gates of online news. Second, chapters 3 and 4
addressed whether the gatekeeping role of news agencies has changed
due to the speed and abundance of information in the digital age. Fi-
nally, chapter 5 explored whether journalists use the newly available
tools to monitor the news consumption preferences of the audience, and
analyzed whether this affects their decisions as gatekeepers. This sec-
tion summarizes how the findings of the four empirical chapters answer
these questions.

7.1.1 RQ1: To what extent do traditional news outlets
influence the online media agenda?

The empirical studies in chapters 2 and 3 investigated the intermedia
agenda-setting effects between traditional and online news media. Inter-
media agenda-setting is defined here broadly as the extent to which news
outlets influence each other in terms of news selection choices (Dearing
& Rogers, 1996; Reese & Danielian, 1989; Vliegenthart & Walgrave,
2008). The empirical studies in both chapters provide two complemen-
tary accounts of the extent to which traditional news outlets set the
media agenda.

Chapter 2 focused on the influence of the print editions of four na-
tional newspapers on the selection of specific stories in 11 other news
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outlets: three television news shows, five public affairs television pro-
grams and three popular news sites. The analysis covered one and a half
months of news coverage in the Netherlands in 2013. Based on a man-
ual content analysis, the study investigated whether the news stories on
the front pages of newspapers—which indicates that they are considered
prominent news—are also covered in the other news outlets, and if so
whether the newspapers covered the story first. The results show that,
at least in terms of the selection of specific news stories, newspapers are
not the powerful gatekeepers they are traditionally perceived to be (see
e.g., Marshall, 1998). Some 60% of the front page stories were covered
in at least one other news outlet, but often only one or a few other news
outlets. Moreover, the newspapers were not more likely to be the first to
cover the story. This means that print newspapers were not more likely
to lead than to follow the coverage of the stories that they featured
prominently on their front pages.

The study contributes to the literature on this subject by analyzing
intermedia agenda-setting at the level of specific stories, whereas compa-
rable studies analyzed the agenda-setting influence of print newspapers
at a thematic level (see e.g., Meraz, 2011; Vliegenthart & Walgrave,
2008). That is, they analyzed whether newspapers determine broadly
what the important themes for debate are. But even if newspapers set
the agenda at a thematic level, they do not necessarily lead the agenda
regarding the selection of specific stories. This distinction is partic-
ularly important for intermedia agenda-setting research in the digital
age, because the influence of traditional news on online news is often
attributed to the latter’s lack of an independent news-gathering appa-
ratus. In other words, online news outlets are hypothesized to follow
the traditional agenda because they rely on traditional news outlets as
sources of information. The results of chapter 2 show that this is often
not the case for print newspapers and online news in the Netherlands.

Chapter 3 follows up on this study by investigating whether print
newspapers actually do set the agenda at a thematic level. This study
also looked at 2013, covering the first six months of the year. To focus
more specifically on the relation between print and online news, the on-
line editions of newspapers were also included. Furthermore, the largest
national news agency of the Netherlands was included to investigate the
agenda-setting influence it might have as an important source of infor-
mation for many news outlets. Intermedia agenda-setting at a thematic
level was analyzed using time-series analysis, similar to previous studies
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(e.g., Meraz, 2011; Vliegenthart & Walgrave, 2008)
Results confirm that print newspapers set the agenda of online news-

papers, news sites, and even the news agency. This shows that print
newspapers still influence the media agenda in terms of selecting what
the important issues of debate are, even if they are often not the ones to
break new stories. In addition to the intermedia agenda-setting analysis,
the study in chapter 3 also measured the homogeneity of news content
across news outlets. It thereby addresses the concern that intermedia
agenda-setting can harm media diversity. Content homogeneity was in
particular verified for the online newspapers and two out of three online
news sites.

7.1.2 RQ2: Has the gatekeeping influence of news agen-
cies increased?

The previous section showed that newspapers have lost control over an
important part of the gatekeeping process: they now have less control
over the selection of information that enters society. But does this shift
in the seats of powerful gatekeepers democratize the circulation of news?
To answer this question, we first need to find out where the power to
put information on the media agenda has shifted to. Specifically, the
question is whether it has become more spread out over a larger and
more diverse group of people—which would signify that the news is no
longer selected primarily by a small, homogeneous group of professional
journalists. This would for instance be the case if news items are now
often discovered and put on the agenda by bloggers. The results of
chapter 4, however, show a development in a different direction: a large
portion of the news, and especially online news, stems from a single
news agency. The second research question of this dissertation there-
fore addresses whether the gatekeeping influence of news agencies has
increased in the digital age.

News agencies, or wire services, have always been important gate-
keepers. Their core business is to gather information from a wide
network of news gatherers (e.g., reporters, correspondents) and direct
sources (e.g., politicians, public relations) and to sell this information
to multiple news organizations. In other words, they act as information
brokers, collecting a toll over a channel that connects news sources with
news publishers. Thus, while news agencies do not have a large direct
audience, their news selection choices can have a major impact on the
media agenda, and thereby indirectly influence a wide audience.
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The extent to which news outlets rely on news agencies appears to
have increased in the digital age (Davies, 2008; Johnston & Forde, 2011;
Lewis, Williams, & Franklin, 2008). Chapter 3 provided initial evidence
that the news agency ANP has a strong impact on the media agenda
in the Netherlands. Chapter 4 focuses more specifically on whether the
influence of this news agency has increased, and whether this influence
is stronger for online news outlets.

The first part of the analysis in chapter 4 measured whether the
influence of ANP on the print newspapers increased over time. The
increased influence of news agencies on newspapers is often related to
economic cutbacks (Frijters & Velamuri, 2010). News publishers have
fewer resources to spend on news gathering, and therefore rely more on
news agencies. To focus on this explanation, the influence of ANP on
print news was analyzed for three disjoint years (1996, 2008 & 2013)
covering two periods of economic cutbacks: the economic recession and
financial crisis that emerged in 2000 and 2008, respectively. Results
indicate that the influence of ANP on print newspapers indeed increased.

Notably, while influence unanimously increased between 1996 and
2008, for most newspapers it did not increase between 2008 and 2013.
A plausible explanation is that ANP also had to cut expenses during this
period, and the data also shows that the amount of news ANP produced
decreased substantially between 2008 and 2013. This showcases that
more generally the business of news gathering is suffering in an age of
information abundance and fast-paced intermedia dynamics (Rutten &
Slot, 2011). Once news is published, many other news publishers can
quickly copy it, which is to some extent protected by an exemption in
copyright law (Guibault, 2012). This harms the return of investment for
news gathering, which hinges largely on the exclusivity of information.
According to Erik van Gruijthuijsen, managing director of ANP, the
online copy culture is the biggest threat to news agencies (Benjamin,
2011).

The second part of the analysis in chapter 4 shows that the influence
of ANP is much stronger for the online editions of newspapers, compared
to the print editions. Most notably, for the newspapers with an ANP
subscription, around 50 to 75 percent of online news articles were a
(partial) copy of an ANP article. One explanation for this difference
is that the pressure to produce news cheaply is often higher for online
news outlets, because it is difficult to make a profit from online news
other than through advertising revenues, as shown by the many failed
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experiments with pay walls (Arrese, 2015).
A second explanation is that online news outlets can publish 24/7,

which has created a market in which news outlets constantly compete to
be among the first to cover new stories (Klinenberg, 2005). As a result,
the pressure to be fast could overrule the pressure to be exclusive, which
makes relying on news agencies a rational competitive choice (Johnston
& Forde, 2011). Chapter 4 also investigated this by measuring how fast
news agency influence really is. This revealed that roughly 75% of the
online newspaper articles that are based on ANP articles were published
within one hour after ANP, which confirms the priority of speed in the
online news market.

The third and final part of the analysis confirms that the shared
dependence of newspapers on the same news agency is an important
cause for content homogeneity. Especially the online newspapers often
adopted the same news agency stories, providing additional support for
the conclusion in chapter 3 that the high level of content homogeneity
in online news is largely caused by shared dependence on ANP.

Overall, chapter 4 verifies that ANP has become an even more im-
portant gatekeeper in the digital age. Given the troubled business model
for news gathering in an age of information abundance and quick-paced
news dynamics, the information broker role of the news agency has for
many news outlets become an important affordable source of informa-
tion.

7.1.3 RQ3: Has the influence of audience preferences on
the gatekeeping process increased?

Chapter 5 analyzed whether journalists of Dutch national newspapers
monitor audience clicks (i.e. page views for news articles on the news-
paper website) and whether this information was used to cater news
selection choices to the news consumption preferences of the audience.
The study used a mixed-method design. Whether journalists monitor
audience clicks and how they think about the use of this information to
cater to audience preferences was investigated through interviews with
editors. This provided relatively detailed insights into the norms and
routines of journalists regarding the monitoring and use of audience
clicks, but suffers from the reliance on self-reports of journalists. To
also get a quantitative measurement of whether audience clicks actually
influence news selection choices, a time-series analysis was used to mea-
sure whether news stories that were in the top-5 most-viewed articles
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were more likely to receive subsequent coverage. Both the quantitative
and qualitative analysis were conducted in 2013, covering the print and
online editions of five Dutch national newspapers.

The quantitative analysis revealed that for most newspapers there
does appear to be an influence of audience clicks on news selection
choices. This is consistent with previous studies that found an influ-
ence of online audience metrics on journalistic work (Anderson, 2011;
Lee et al., 2014; Vu, 2014). The interviews furthermore confirmed that
journalists do indeed monitor audience clicks. However, the interviews
also revealed that journalists think that this information should not be
used for the purpose of news selection1. They argue that the informa-
tion is useful for other elements of journalistic work, such as altering the
prominence of articles on the website or as a way to test which types
of headlines draw the most attention. Regarding the selection of news,
they generally maintain that it is the job of professional journalists to
filter out what information is important for the audience to know.

Thus, there appears to be a dissonance between the norms and be-
havior of journalists: they monitor audience clicks, and the quantitative
analysis suggests that this affects their news selection choices, but they
claim that this is not the case, and that it should not be the case.
The dissonance reflects a struggle journalists are engaged in to balance
audience preferences with their professional role conception (Anderson,
2011; Gans, 1979; Lee et al., 2014). One the one hand, journalists have
to produce news that interests the audience, especially given the fierce
competition of the contemporary news market (Hamilton, 2004; Ryfe,
2012). On the other hand, journalists resist compromising their tradi-
tional role as gatekeepers (Deuze, 2008; Singer, 2011).

The roots of this resistance run deep: the belief that journalists are
trained professionals that have unique skills to inform and educate citi-
zens about relevant societal matters is deeply embedded in the journal-
istic institution, and validates the journalistic profession (Cook, 2005).
In the past, this normative resistance managed to blunt the impact of
limited audience measurement technologies (e.g., surveys, sales, focus
groups) on news production (Anderson, 2011; Gans, 1979). In the digi-
tal age—where market pressures have increased and the new technolo-
gies provide unprecedented insights in audience preferences—journalists

1It is possible that the interviewed editors are in truth not that committed to
disregarding audience preferences in news selection as they say they are. Still, the
fact that they state that audience preferences are not used in news selection indicates
that they do consider this to conflict with professional journalistic norms.
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are facing more pressure to forfeit their professional judgment. Never-
theless, it is likely that the traditional role conception, fortified in the
journalistic institution, still suppresses the influence of audience prefer-
ences.

Thus, the study in chapter 5 supports the view that the influence
of audience feedback has increased in the digital age due to the pos-
sibility of monitoring online news consumption behavior and increased
competition. But it also shows that the traditional role conception of
journalists suppresses this influence. The weak influence of audience
feedback in the past is not simply the result of shortcomings of audience
measurement technologies. Journalists have professional concerns with
sharing the control over their gates with the audience, even when doing
so could provide a competitive advantage.

7.1.4 Limitations

The empirical studies have several limitations that need to be taken
into account. The first limitation is that only popular news outlets
(i.e. having a large audience) were investigated. This focus was chosen
because at present the long tail of less popular news outlets is still flat
(Elberse, 2008; Olmstead et al., 2011). In other words, there are a huge
number of news publishers such as bloggers, but their combined audience
share is still modest compared to the audience share of a small number
of popular news outlets. It is possible that audience fragmentation will
continue in such a way that the long tail will become more relevant,
and even if it does not, studying the long tail could still offer relevant
insights in the gatekeeping process. What discourages an analysis of the
long tail is that a huge amount of news content needs to be gathered and
analyzed, while the societal impact of this content remains limited. But
with the help of content aggregators such as Google News and analytic
tools such as the one presented in chapter 6, the long tail could be a
viable subject for future research.

Within the selection of popular news outlets, a limitation of the
current studies is that television news was only included in one study
(chapter 2 ), and radio news was not included at all. This is mainly due
to practical constraints: this data is not directly available in text format,
which means that it cannot be used for automatic text analysis. As a
solution for television news, subtitles were used that certain channels
offer for hearing-impaired audience members. An important limitation
of this solution is that it is difficult to distinguish between different
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news items without human coding. Moreover, since the subtitles are
meant to accompany the visual information, much information is lost by
only analyzing the subtitles. Alternatively, organizations that produce
television and radio news now often also have websites where items
are available with short descriptions. While this does not necessarily
correspond with the actual broadcasts, it does provide insight in the
information used by these organizations. This would enable a broader
analysis, including more different types of formats.

The main methodological challenge of this dissertation was the anal-
ysis of news diffusion patterns based on the analysis of news content
over time. In particular, a problem in the studies in which a time-series
analysis was used (chapters 3 and 5 ) was the difficulty of modeling the
24/7 news cycle. The use of time-series analysis to model media dy-
namics was less complicated in the past, when news was still published
at a few, fixed times per day. This meant that news could accurately
be modeled on a day-to-day basis (Hollanders & Vliegenthart, 2008;
Vliegenthart & Walgrave, 2008). But now that many news outlets can
publish news continuously throughout the day, an analysis at the level
of days has become far less accurate. The solution is not as simple as
just using more specific time-units, because this affects the distribution
of the data—specifically, it makes it a lot more sparse. Developing a sta-
tistical model that is suitable for this type of time-series data remains
an important methodological challenge for studying news diffusion in
the digital age.

Notably, the document similarity method for analyzing news diffu-
sion patterns, as used in chapter 4 and presented in chapter 6, is not
affected by this time issue. As shown in chapter 4, it can also be used
to analyze how fast interactions in the digital age actually are. For the
analysis of influence at a more abstract level, such as the attention for
certain types of news, a time-series analysis would still be appropriate.
But for the analysis of informational influence, the document similarity
method offers a powerful alternative that is not affected by the quick-
paced nature of news circulation in the digital age.

Finally, a limitation of analyzing content diffusion patterns by trac-
ing content over time is that temporal order does not prove causation.
It is possible that different news publishers do not influence each other,
but do publish the same content—for instance, due to shared news val-
ues or because they use the same sources. The news publisher that
structurally publishes fastest (which can be the result of differences in
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technology and format) would then appear to influence the other. To
some extent, this limitation can be countered by using longitudinal anal-
ysis and including as many sources in the analysis as possible, which is
why computational approaches are an important direction for future
studies. Also, the document similarity measurement software presented
in chapter 6 can trace more specific indicators of influence, similar to
plagiarism detection. Still, without peering inside the newsrooms and
over the shoulders of journalists there will always be a margin of uncer-
tainty in the measurement of content diffusion patterns. Scholars there-
fore need to keep this limitation in mind, and think about confounding
explanations such as different publication speeds of news publishers.

7.2 Changes in the gatekeeping process:
Implications for the diversity and quality of
news

This dissertation addressed two broad developments in communication
infrastructures: “space and outlets are no longer scarce” and “news pro-
duction is no longer unidirectional” (Vos, 2015, 7). The results of the
empirical chapters contribute to understanding how these developments
affect the gatekeeping process.

Regarding the abundance of space and outlets in the digital age,
it is shown that many outlets (directly or indirectly) rely on a much
smaller number of news gatherers, which implies that the number of
gatekeepers in the news-gathering process is still limited. Regarding
the change from unidirectional news flows to more interaction between
gatekeepers and their audiences, it is shown that journalists are using
new technologies to monitor audience preferences, but also that their
professional role conception makes them reluctant to compromise their
traditional gatekeeping role. This section elaborates on these findings,
and discusses how this affects the diversity and quality of news in the
digital age.

7.2.1 Many news publishers, few news gatherers

Chapters 2, 3 and 4 investigated the interdependence and content ho-
mogeneity of news outlets in the digital age. The central observation is
that many news outlets are influenced by other news outlets, and that
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this is especially the case for online news. Most notable is the heavy
reliance on a single news agency, ANP.

To understand how this affects the gatekeeping process, a distinc-
tion has to be made between two types of gatekeepers: news gatherers
and news publishers (Bass, 1969). News gatherers, such as reporters
and correspondents, gather information from a variety of sources. News
publishers, such as editors and bloggers, filter and shape the information
provided by news gatherers into the news messages that are published.
These two fundamental steps in the gatekeeping process are generally
performed by different people, and often by different organizations. Fol-
lowing this distinction, the central conclusion drawn from the first part
of this dissertation can be summarized as follows: the proliferation of
digital media technologies has greatly boosted the number of news pub-
lishers, but the number of news gatherers has not increased proportion-
ately, and might even have decreased.

This development is a consequence of the new information infras-
tructure. Digital media technologies have paved the way for many new
news publishers. Traditionally, the number of news publishers was lim-
ited due to the high costs and limited access of mass media technologies.
At present, any person or organization with access to the internet can
potentially become a news publisher. And when this happens, and a
substantial audience is accumulated, they might even be able to do it
on a professional basis.

News gathering is a different story. The internet offers an infor-
mation infrastructure in which it would be possible for individuals to
contribute to gathering and circulating information. To some extent this
is also taking shape, with rising forms of freelance journalism, citizen
journalism, and a surge of eyewitness accounts due to smartphones2.
But while this huge pool of user-generated content is technically open
to anyone, it is still unfiltered, unorganized, and largely unreliable. The
problem, in short, is that unlike news producing, news gathering still
requires a substantial investment of resources. News-gathering activities
either have to be organized—hiring the right reporters and correspon-
dents in the right places—or a substantial amount of effort has to be
put into searching, filtering and organizing heaps of data3.

2For instance, the Guardian launched an app in 2013 to facilitate crowd-sourcing,
by enabling audience members to send in photos, videos and text.

3In the future, it could happen that better algorithms or dedicated social net-
work sites are developed that can assist in searching, filtering and organizing user-
generated content. Whether and when this will ever be able to replace professional
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Furthermore, the digital age has made it more difficult to make
money from news gathering. Once news is published, it quickly loses
its value. A popular news item can diffuse across the internet within
an hour. Being the one that breaks the news still draws attention, but
it no longer provides the same exclusivity as it did in the past. This
affects the amount of money news publishers are willing or able to spend
on independent news gathering. As a results, news publishers are in-
creasingly outsourcing news-gathering activities to news agencies as a
cheaper alternative (Davies, 2008; Lewis, Williams, Franklin, Thomas,
& Mosdell, 2008). Even news agencies, despite being used more, are
suffering from economic cutbacks (Brinkman et al., 2009; Ebisch, 2012;
Rutten & Slot, 2011).

What this boils down to is that the digital age has made it cheaper
and easier to act as a news publisher, but more difficult to act as a news
gatherer. Thus, while the number of gatekeepers has indeed increased
in the digital age, this is primarily in the segment of news production.
These news publishers still rely on a small number of news gatherers,
that might even have decreased as a consequence of those same digital
technologies.

In terms of shifts in power, this means that gatekeeping power in the
news publishing segment is decentralizing. There are now more different
news publishers, meaning that the gates in the news production segment
are no longer controlled solely by a small group of professional news or-
ganizations. This decentralization is a core component of the alleged
democratization of news circulation. It is closely related to “disinterme-
diation”: a term used by bloggers, internet pioneers and some scholars
to describe how the internet eliminates the middleman and transfers
power from the center to the periphery (Pariser, 2011, 59). In terms
of media diversity, decentralization of the news production process can
contribute to a greater variety of opinions and interpretations in the
news. In particular, it paves the way for niche-oriented news outlets.
Given that this greater diversity of news publishers can better cater to
the diversity of viewpoints in society, this could indeed be interpreted
as a potential benefit to democracy.

However, this dissertation shows that in the face of this decentraliza-
tion of news publishers, we are also witnessing a centralization of power
in the news gathering segment. Many of the new news publishers are re-
lying on the same news gatherers as the traditional news publishers, and

news gatherers (at least for political information) still remains to be seen.
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traditional news publishers are relying more on external news gatherers.
In the Netherlands, ANP controls a central gate in the news-gathering
segment, especially since there are no longer competing national news
agencies since 2013. Consequently, the diversity of information is sub-
stantially limited to the gatekeeping choices of a single gatekeeper.

This has several pressing consequences for society. Firstly, it is a se-
rious counterweight against the democratizing potential of the internet.
There might be a greater variety of opinions and interpretations in the
news, but these are limited to and based on a much less diverse pool
of information. This poses the normative concern that the diversity of
viewpoints in society is not reflected in the news. A scenario where one
gatekeeper has to select the news for a wide range of organizations is
likely to favor mainstream interests. Consequently, stories that appeal
to many people are more likely to be selected, meaning that stories that
appeal to marginalized groups will often be ignored.

Secondly, without multiple accounts of the same event, the accounts
cannot be compared. If the number of news gatherers is limited, then
flaws in the quality and factual accuracy of information and any selection
biases are less likely to be noticed. ANP, like many news agencies, is a
commercial organization, which means that a market logic will permeate
through the norms and routines of its journalists. And like all news
organizations, it is not free from error, especially given the pressure to
produce much information quickly (Reich & Godler, 2014). Thus, the
centralized news-gathering process observed in this dissertation could
actually harm the quality of news.

Thirdly, there is the worst case scenario where professional news
gatherers will simply not be able to cope financially. As warned by
Erik van Gruijthuijsen, managing director of the news agency ANP :
“There is a real danger that when news is more and more often copied
without being paid for, that the economic basis for the original will
become so small that it will no longer be produced [author’s translation]”
(cited in Ebisch, 2012). We need to consider the consequences of this
potential development for society. If ANP disappears, would major news
publishers such as the Dutch Broadcast Foundation (NOS ) pick up the
task, or will investment companies take a new shot at making the news-
gathering business work?

Given what is at stake for society, the future of the news-gathering
market should not be left to its own devices. To safeguard the diversity
of news, political intervention seems inevitable. This is a difficult issue
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due to the importance of independent journalism in democratic soci-
ety. The policies that would have to be implemented to protect news
gatherers, such as granting copyright over news facts, would goosestep
over core democratic values. Forbidding people to create and publish
a message if it is based on information obtained from another news
outlet—e.g., to give an opinion, refute statements or share important
facts—would be an affront to the freedom of speech and information.

A more realistic intervention is financial state support. News subsi-
dies to safeguard the diversity and quality of news are common in many
countries, including the Netherlands (Cook, 2005; Murschetz, 2014; Wi-
eten, 1979). The findings of this dissertation have implications for how
this support should be allocated. Currently, state support is often given
to news publishers, who may or may not also act as news gatherers.
The Netherlands has a public broadcasting foundation, the NPO, that
covers a wide range of news publishers in television, radio and online.
One of its main goals is to make sure that the social diversity of the
Netherlands is reflected in the diversity of news publishers. However,
as argued in this dissertation, an important bottleneck for the diversity
of news in the digital age lies not with the diversity of news publish-
ers, but with the lack of news gatherers. Subsidizing news publishers
to safeguard the diversity of news has become less potent, whereas the
diversity and quality of news could suffer substantially if the work of
news gatherers is not secured.

The need for state subsidies to safeguard news-gathering practices
in the digital age has been addressed previously in the Netherlands. In
2009, a government appointed commission—the Commissie-Brinkman—
was tasked with investigating the innovation and future of the press
(Brinkman et al., 2009). In their report they warned about structural
problems in the news market, emphasizing the importance of safeguard-
ing the future of news agencies. Given the complex structural solutions
that were deemed necessary, recommendations for government subsi-
dies mainly involved funding more research and supporting innovation
projects among news organizations to make the difficult transition into
the digital age. During this time, politician Joop Atsma argued in favor
of direct subsidies for ANP, and in 2011 the Dutch minister of Educa-
tion, Culture and Science, Marja van Bijsterveldt, also called for new
studies to determine whether subsidies for news agencies were necessary
(Benjamin, 2011; Reijnders, 2009). A follow-up study confirmed the con-
cerns about the important, and fragile, position of ANP, and whether
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more direct state support for news agencies was required (Rutten &
Slot, 2011). Illustratively, the authors also noted that more than half
of the European news agencies receive direct or indirect state support,
which makes them less dependent on the market.

The question remains whether issuing state subsidies is a good so-
lution for the Netherlands. Erik van Gruijthuijsen, managing director
of ANP, stated that he believes that they should not accept state sub-
sidies, but added that he can imagine situations in which they would
have to, to which he also added the claim that three out of four news
agencies in the world already receives some form of state support (Ben-
jamin, 2011). What complicates the matter is that ANP, as currently
the only national news agency in the Netherlands, is owned entirely by
an investment company, which is unique among European news agencies
(Rutten & Slot, 2011).

Moreover, a state-supported news agency might be able to safeguard
an affordable and reliable supply of news, but this would also further
undermine the market value of independent news gathering. It could
thus end up narrowing the bottleneck, making the news agency an even
more influential gatekeeper and harming the diversity of information.
To also safeguard the diversity of information, less centralized solutions
seem to be required, enabling a greater diversity of people and organi-
zations to work as professional news gatherers. There are initiatives in
the Netherlands that provide financial support for individual journalists
and for ideas to improve journalistic infrastructures, such as The Dutch
Journalism Fund (Stimuleringsfonds voor de journalistiek), but these
generally work on a project basis and broadly focus on the quality and
diversity of news. There is an absence of dedicated long term initiatives
for reinvigorating the news gathering market.

This dissertation sheds light on a structural problem in the news
market. It thereby shows that there is a need for new debate and re-
search regarding the most effective ways to focus news subsidies on news
gathering. Gatekeeping research can play an important role here. By
mapping the channels of the news diffusion process, powerful gatekeep-
ers can be identified. The conceptual and methodological contributions
of this dissertation, as discussed further below, contribute towards this
end.
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7.2.2 Professional news values versus audience prefer-
ences

With chapter 5, this dissertation contributes to our understanding of
how the influence of the audience in the gatekeeping process is manifest-
ing in the digital age. Journalists are using the new tools to monitor the
online news consumption behavior of the audience, and this influences
their decisions as gatekeepers, but they also resist this influence based
on their traditional role conception. Thus, journalists are currently en-
gaged in a normative struggle, and the outcome of this struggle can
strongly determine the role of the audience in the gatekeeping process.

To understand this struggle, we can relate it to two conflicting
normative models for journalism: the Trustee Model and the Market
Model (Schudson, 2003). The Trustee Model prescribes that journal-
ists prioritize their professional judgment in making gatekeeping deci-
sions, whereas the Market Model prescribes that journalists prioritize
the preferences of the audience—catering to the demands of the mar-
ket. The Trustee Model has traditionally been dominant, but since the
1980s scholars have observed “a move away from reliance on craft norms
defining what is newsworthy and how to report, toward a journalism
based on serving the marketplace” (McManus, 1995, 301). The results
of chapter 5 show that the rise of the market model is also apparent in
the monitoring and use of audience clicks.

The implications of this development for democratic society are com-
plex, and the valence is debatable. Proponents of the Trustee Model
argue that a democratic society needs professional journalists as gate-
keepers, in order to seek out, filter and explain relevant developments.
This was also the dominant perspective among the journalists inter-
viewed in the study. The rationale behind this perspective is that it
would be impractical and unrealistic to expect every citizen to acquire
the skills and invest the time to be able to know what the relevant devel-
opments in society are. Instead, we must therefore outsource this work
to professional journalists whom we trust to make the right choices.
A shift towards a Market Model would harm this function, because it
undermines the autonomy of journalists to make these choices for us.

Proponents of the Market Model are more concerned with the ex-
tent to which the diversity of viewpoints on society is reflected in the
news (Deuze, 2008; Fancher, 1987), which is a core normative crite-
rion for journalism in democracy (Dahl, 1998; Van Cuilenburg, 2007).
The professional judgment of traditional journalists has been criticized



7.2. CHANGES IN THE GATEKEEPING PROCESS 155

for performing poorly on this function. By disregarding the audience,
journalists have gotten out of touch with society and become caught
up in elitist values, laced with the social background of predominantly
white, middle-class, older males (Weaver & Wilhoit, 1996). From this
perspective, the use of online audience metrics can also have positive
consequences for democracy. By monitoring online audience metrics,
journalists can gain a better appreciation of its audience and what it
wants.

Besides normative considerations, there are caveats to the use of on-
line audience metrics such as audience clicks. One is that they might not
accurately reflect the actual preferences of the audience, since there are
other factors that can determine which news items receive many clicks,
such as luring headlines, prominence on websites, and sharing choices
on social media4. A second caveat is that a heavy focus on popular news
will be at the cost of political news. Studies show that the majority of
the audience often looks for soft news (e.g., entertainment, celebrity) and
relatively little attention is spent on hard, political news (Boczkowski,
2010; Singer, 2011). Thus, while audience feedback through online au-
dience metrics can potentially reconnect professional journalists with
their audience, simply covering more news about popular stories will
harm the diversity of content and cause relevant political news to be ig-
nored. While the image of news gates controlled by the people instead of
a relatively homogeneous group of journalists has a certain democratic
flair, it would harm other important democratic functions of journalism.

The analysis in chapter 5 shows that journalists are currently still
engaged in a struggle to balance their professional role conception with
the practice of monitoring and using audience clicks. Given the soci-
etal implications of this struggle, it is highly relevant for future studies
to monitor how journalism as an institution will resolve this struggle.
The mixed-method design used in chapter 5 demonstrates the power of
investigating this both with a qualitative and quantitative lens, to si-
multaneously explore what journalists say and measure what journalists
do. Also, and perhaps most importantly, the potential boons and harms
of using online audience metrics should be more openly debated among
journalists. Scholars could play a prominent role in stimulating this de-
bate, and online audience metrics should be covered in contemporary
journalism education.

4It is safe to assume that one’s criteria for sharing a news item on social media
such as Facebook are different from his/her criteria for consuming news
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7.3 Implications for gatekeeping research

The changes in the gatekeeping process not only affect society, but also
have prominent theoretical and methodological implications for gate-
keeping research. This dissertation contributes to the advancement of
gatekeeping research in two ways. First, it shows that the concept of
channels has become more important for the analysis of influential gate-
keepers. Second, it reflects on conceptual and methodological issues in
the analysis of channels, and introduces a new tool to analyze channels
on a large scale using computational text analysis. This section elabo-
rates on the implications of this dissertation for the conceptualization
and analysis of the gatekeeping process in the digital age.

7.3.1 Towards network gatekeeping theory?

According to Vos: “How we think about the structural characteristics
of the news ecology is perhaps the most urgent area of gatekeeping re-
search” (2015, 13). Several authors have suggested that the news ecology
of the digital age should be conceptualized as a communication network,
and proposed a network gatekeeping theory as a way to understand gate-
keeping in this network context (see e.g. Barzilai-Nahon, 2008; Ernste,
2014). However, the networked nature of news diffusion is difficult to
measure, leaving its foundations to be mostly theoretical, with little
empirical support. This dissertation contributes to our empirical under-
standing of the networked nature of news diffusion in the digital age,
and implicates that a network perspective makes sense.

It should be noted that network theory has already proved to be use-
ful for the conceptualization and analysis of gatekeeping in social media,
such as Twitter (Coddington & Holton, 2014; Ernste, 2014). However,
social media are generally built using an actual network infrastructure,
in which ties between people are formally defined and programmed to
determine the flows of messages5. The question remained whether this
approach can and should more generally be applied to conceptualize
and study news circulation on the scale of mass communication, in-
cluding traditional mass communication channels. Whether it should
be applied depends on how sources, gatekeepers and audience members
interact through channels. Whether it can be applied depends on how
well the channels in this network can be measured.

5For example, following a user on Twitter creates a formal relation, and has the
effect that the follower will receive messages from this user.
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This dissertation shows that the interdependence of gatekeepers has
increased in importance. The news is now more often gathered and pro-
duced by different organizations or individuals. News publishers more
often obtain information from news agencies or by monitoring other
news outlets—which is also made easier through various news aggre-
gation services. Furthermore, journalists can monitor the consumption
habits of the audience in real time and in more detail, and this is af-
fecting their news selection choices. Although only dyadic ties were
investigated, a complex network emerges when these dyadic ties are
tied together. This dissertation thereby supports the idea that it makes
sense to conceptualize the gatekeeping process of the digital age as a
communication network (see e.g., Barzilai-Nahon, 2008; Ernste, 2014).

The bigger problem is whether network theory can usefully be ap-
plied. Network theory and network analysis can potentially help us
understand and analyze complex channels between nodes, but as shown
in this dissertation, the measurement of these channels is a field of re-
search in its own right. Prominent movements in this field, such as the
(intermedia) agenda-setting literature, are still struggling to conceptu-
alize and measure the interdependence of sources, gatekeepers and au-
diences in the digital age. Before gatekeeping research in news diffusion
can move beyond the analysis of channels at the dyadic level, towards
a network level, theory and methodology for the study of channels need
to advance. This dissertation’s contributions to this development are
the subject of the next section.

7.3.2 Analyzing channels

The methodological core of each study in this dissertation is the analysis
of channels6. This analytical focus resulted in several relevant reflections
and contributions regarding the conceptualization and measurement of
channels. This section summarizes these reflections and contributions,
and discusses how to move forward.

Analyzing channels based on content diffusion

We must first make a distinction between two general approaches for an-
alyzing channels. One is the use of self-reports, which broadly includes

6Specifically, each chapter analyzed a dyadic segment in a channel: between news
outlets, between a news agency and news outlets, and between news outlets and their
audiences.
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any information about channels that is reported by journalists. Exam-
ples include interviews and surveys, but also explicit source references
in articles and hyperlinks to sources. The advantage of this approach
is that it gives a very specific account of which sources journalists use,
whether they use other news outlets as sources, and how they monitor
and use audience feedback.

The problem is that self-reports are often not entirely true, correct
or complete. News articles often do not mention sources or provide
hyperlinks (Lewis, Williams, & Franklin, 2008). Print newspapers, for
instance, tend to be reluctant to mention news agencies, presumably
because this “dilutes the authority of a newspaper” (Matheson, 2004,
458). Even if journalists are questioned about their sources and moni-
toring activities off the record, in interviews or surveys, it is still pos-
sible that they do not answer truthfully, and more importantly, it is
likely that they are not capable of fully recognizing and recounting the
channels that influence them. This is also why Lee et al. (2014) called
for more quantitative studies to look into the influence of audience feed-
back that are not influenced by journalistic self-reports. The study in
chapter 5 also confirmed this, by showing that how journalists report
using audience feedback—and possibly how they think they do—does
not necessarily match the actual influence of audience feedback on their
work.

Given these limitations of using self-reports, this dissertation ana-
lyzed channels based on content diffusion. The essence of this approach
is that predictable patterns can be found regarding where content is
published or used (e.g., viewed, shared, commented on) over time. If a
news outlet’s content can be predicted by the recent content of another
news outlet or news agency, or the recent attention for certain types
of content by the audience, this indicates that a channel exists through
which the news outlet monitors this information. This type of approach
has often been used to analyze intermedia agenda-setting (Meraz, 2011;
Vliegenthart & Walgrave, 2008). And consistent patterns—essentially
predictable patterns—in communication are commonly used as a mea-
surement of tie strength in social networks (e.g., Gilbert & Karahalios,
2009; Welbers & de Nooy, 2014).

The challenge of this approach is that it requires a lot of data and
advanced statistical methods. The advantage is that it can be used to
analyze channels between all people and organizations—sources, gate-
keepers and audiences—that use or publish content. Herein also lies
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an opportunity of the digital age: the internet offers a vast collection
of communication data, including traditional news content in digital
archives such as LexisNexis. Thus, for many different people and orga-
nizations, we know what they communicated and at what specific time.
This dissertation reflects conceptually and methodologically on several
methods for analyzing this type of data. Most importantly, the tool
introduced in chapter 6 can be used to analyze channels based on this
type of data on a large scale.

Informational versus institutional influence

A journalist may monitor a channel as a source of information about cur-
rent events, but also for other reasons. Journalists also tend to monitor
the output of their colleagues to verify that their own sense of news—
their intuition and norms in selection and interpreting news—is consis-
tent with that of other professional journalists (Cook, 2005; McCombs,
2005). Also, when journalists monitor the audience feedback channel,
they are interested in the more abstract characteristics of content that
the audience appears to be interested in, such as certain celebrities or
certain types of news. Thus, there are different ways in which journalists
interact through channels, and therefore different forms of influence.

The distinction between different forms of influence is still poorly
conceptualized, and is often ignored in empirical analyses. In the cur-
rent dissertation, this was in particular encountered in the intermedia
agenda-setting literature. As Vliegenthart and Walgrave (2008) also
argue, most studies describe and analyze intermedia agenda-setting as
an across-the-board effect. As a result, it is not taken into account
that different methodological choices can affect what form of influence
is measured. In particular, chapter 2 described how intermedia agenda-
setting studies generally do not reflect on the effect of the granularity
of the measurement of agenda items on results.

As a preliminary step in conceptualizing different forms of influence,
this dissertation made a broad distinction between informational and in-
stitutional influence. Informational influence means that one news outlet
uses another as a source of information. Institutional influence broadly
encompasses the more abstract influences that affect what journalists
consider to be the most relevant issues in the news. The name refers
to the neo-institutionalist literature, in which journalists are considered
to be interdependent members of the same institution. Shoemaker and
Vos (2009) also describe how social institutions such as politics and
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audiences influence the behavior of journalists as a result of mutual in-
terdependence.

For the analysis of institutional influence, the time-series approach
that is often used in intermedia agenda-setting research is appropriate
(e.g., Meraz, 2011; Vliegenthart & Walgrave, 2008). The essence of
this approach is that an analysis is performed of the extent to which a
news outlet’s attention for a certain abstract category of news can be
predicted by another news outlet’s recent attention for this category.
This method thus measures abstract influences between news outlets in
terms of what they consider to be the most relevant issues at a given
time.

For the analysis of informational influence there are two main com-
plications. First, to focus on the diffusion of specific information, it is
more accurate to categorize news at a fine-grained (i.e. very specific)
level. This introduces problems relating to content analysis, which be-
comes exceedingly more difficult and time-consuming when more specific
categories are used. Second, given the speed with which information dif-
fuses in the digital age7, statistical models need to be able to account
for very quick-paced interactions between news outlets. This requires
new and more complex time-series models compared to older intermedia
agenda-setting studies where news diffusion could still be analyzed at
the level of days (Vliegenthart & Walgrave, 2008).

The intermedia agenda-setting literature mainly used a coarse-grained
approach, and often does not use models that can account for the quick-
paced interactions of the digital age. As such, empirical findings are
likely to mainly reflect institutional interdependence. Since one of the
major explanations for intermedia agenda-setting in the digital age is
the informational interdependence of news outlets, new methods are
required that can analyze news diffusion at a fine-grained and quicker-
paced level. The tool presented in chapter 6 was developed for this
purpose, as explained in the next section.

7Chapter 4 showed that informational influence often leads to effects within hours
for news outlets that can publish at any time of the day. It makes sense that institu-
tional influence can lead to longer-term effects. This is also reflected in the analysis
of audience feedback in chapter 5, where a model that accounted for multiple days
best fit the data.
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Computational analysis of news diffusion

To analyze predictable patterns in the use and publication of content
over time, content first needs to be quantified by assigning it to cate-
gories, or codes. In chapter 2 it is argued that to analyze informational
influence based on the diffusion of content over time, content should
be coded at a fine-grained level, because this type of influence would
result in specific similarities in content. But it seems that the more
specific we want content to be coded, the more difficult, and in partic-
ular more time-consuming, the content-analysis process becomes. The
manual content analysis at the level of events used in chapter 2 made it
clear that this approach is virtually impossible for large-scale analysis.
The problem, in short, is that an analysis at a fine-grained level, such as
events, first requires an exploratory analysis to establish which events
occur in the data. And once a list of all events is made, it is still difficult
and time-consuming to reliably code articles with this many codes to
choose from.

In order to perform a large-scale analysis of this sort, this dissertation
presented an alternative method for which no human coding is required,
using techniques from the scientific fields of information retrieval (IR)
and natural language processing (NLP). This method was used in an
empirical study in chapter 4, and the algorithm was made into an R
package, which is presented in chapter 6. The essence of the method is
that all articles that occur within a given time distance are compared
to each other using a vector space model (VSM) (Salton & Harman,
2003). The assumption behind this approach is that if one document
was the source of another document, then there should be a similarity
in the content of these documents. This can be a specific piece of text,
but also the combination of particular concepts (e.g., people, locations,
things) by which an event is described. This approach allows us to skip
the step of defining codes and developing coding rules. And by using
the specific content of individual articles, similarities can be calculated
at a very specific level.

Techniques for calculating document similarity are well established,
and the development of better techniques is still high on the agenda of
IR (Bagga & Baldwin, 1998; Salton & Harman, 2003; Zhai & Lafferty,
2001). Alternative applications of vector space models have also been
used in communication studies (e.g., Landauer & Dumais, 1997; Ley-
desdorff & Welbers, 2011). Chapters 4 and 6 show that by using these
techniques we can measure informational influence on a large scale, with
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promising applications for gatekeeping research.
There are available software packages for text comparison, some of

which have also been used for the analysis of news agency copy (Pa-
terson, 2005). However, these are often aimed only at similarity in
terms of literal text segments, and are also not built for a large-scale
many-to-many comparison of documents within a given time distance8.
Furthermore, since this software is often not open-source, it cannot be
developed to fit the particular goal of measuring channels in communi-
cation networks.

To stimulate the broader use and development of this type of method,
the algorithms used for the analysis in chapter 4 have been published
open-source as a package for the statistical software R. The vignette for
this package is presented in chapter 6, and the repository containing
the source code is available on GitHub9. R is quickly growing in pop-
ularity as a platform for scientific methods, and its open-source nature
enables the fruitful cooperation of scholars in sharing and developing
new methods. The package offered here will continue to be developed
as a specialized toolkit for the analysis of channels in communication
networks, and aims to be used and co-developed within the field of
gatekeeping research.

7.4 Conclusion

This dissertation sheds light on the dynamics of the gatekeeping process
in the digital age. More than in the past, news outlets today depend on
external news gatherers and monitor the news consumption preferences
of the audience. The influence of a gatekeeper has thus become more
contingent on its interdependence with sources, audiences and other
gatekeepers. We can conceptualize these interdependencies as a net-
work, in which sources, gatekeepers and audience members are nodes,
and the edges represent channels through which news content diffuses.
To understand who the influential gatekeepers are in the digital age,
it is important to study the structure of this network. To this end,
this dissertation analyzed three of the network’s dyadic components:

8The number of document pairs that has to be compared increases exponentially
as the number of documents increases. Using an efficient algorithm that only com-
pares documents within a relevant time distance is a crucial computational restriction
for a longitudinal analysis of multiple news outlets.

9https://github.com/kasperwelbers/RNewsflow
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the interactions between news outlets, between news agencies and news
outlets, and between news outlets and their audiences.

The first main finding is that the digital age has had a different im-
pact on two types of gatekeepers: news gatherers and news publishers.
The number and diversity of gatekeepers in the news publishing seg-
ment has increased greatly, while the number of gatekeepers in the news-
gathering segment remains limited, and might even have decreased. This
constitutes a large network, hosting a wide range of channels through
which information flows into society. However, at the nexus of this net-
work there is still a relatively small group of powerful gatekeepers that
guard the sources of information from which these channels tap. In the
Netherlands, the news agency ANP takes up a particularly influential
position in this center. This structure has mixed implications for media
diversity. On the one hand, the greater diversity of news publishers can
provide a colorful range of viewpoints, expressed in the specific selection
of events across news publishers and the way in which these events are
interpreted. On the other hand, the reliance on a relatively small num-
ber of news gatherers constrains the diversity of information received by
these news publishers. Safeguarding the diversity of news gatherers is
thus an important challenge for contemporary societies.

Regarding the interaction between gatekeepers and their audiences,
this dissertation shows that journalists are currently engaged in a strug-
gle to balance the use of online audience metrics—as a new indicator of
audience preferences—with their professional role conception. While the
new media technologies have created new channels for audience feedback
to reach the gatekeepers, the journalistic institution has not yet devel-
oped clear norms for the use of this information. The current dominant
norm among journalists is that audience preferences should not affect
their judgment as gatekeepers, but the new technologies in combina-
tion with stronger economic incentives are challenging this norm. This
makes it an important time to study and debate the boons and harms of
audience feedback in the gatekeeping process. Whether the journalistic
institution embraces or rejects the use of online audience metrics at this
early stage is likely to have a strong impact on the role of the audience
in the gatekeeping process of the future.

This dissertation thus concludes that professional news organiza-
tions, with traditional norms and routines, still fulfill a central role in
the gatekeeping process regarding the selection of news items. This
means that the alleged democratization of the gatekeeping process is
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currently still constrained. However, this dissertation also shows that
we might be at a pivotal point in time. The current news-gathering
market is unstable as many news outlets depend on a small group of
news gatherers that is having difficulties coping financially. This makes
it likely that we will be witnessing changes in the near future—possibly
driven by government intervention. Furthermore, online audience met-
rics have created a powerful new channel for audience feedback, and as
the journalistic institution grows more accustomed to using this channel
and new tools are developed to use it, the influence of the audience on
the gatekeeping choices of journalists could still gain more ground. De-
pending on how the news-gathering market and the audience feedback
channel develop, the traditional journalistic institution could in time
lose its central position in the gatekeeping process. This dissertation
thus calls for more studies to monitor and predict these developments.

Gatekeeping research can play an important role in helping society
detect and react to developments that could harm the quality and diver-
sity of news. The first step towards effective debate and interventions
is to gain a sound empirical understanding of who the most influential
gatekeepers are. To this end, we need to develop better methods to ana-
lyze news diffusion patterns. The most broadly applicable methodolog-
ical approach is to use computational text analysis to find predictable
patterns in the diffusion of content over time, since this type of analysis
only requires data regarding who said what at what time, which can
be obtained on a massive scale from online news archives and by using
news aggregation services. This dissertation contributes to the develop-
ment of such methods. Most importantly, the open-source R package
introduced in chapter 6 offers a powerful tool to analyze content homo-
geneity and news diffusion at the fine-grained level of events and news
stories.

This is an exciting time for gatekeeping research. For the first time
in history, the circulation of news messages can be monitored at the level
of niche social groups and individuals, in the form of blogs, social media
and audience metrics. Thanks to advances in the fields of computer
science and computational linguistics, large digital archives of messages
can be analyzed with the help of computer algorithms. The digital age
has not only transformed the communication channels of societies; it also
brought the data and tools to map them in greater detail. Gatekeeping,
as a rich theoretical tradition and framework for the study of decision
makers in news diffusion, has never been more relevant or potent.
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English summary

News messages have the power to shape the agenda and opinions of
citizens. The news workers that select and shape what the news is about
thereby fulfill a delicate role in society. Scholars have conceptualized this
role as gatekeeping, referring to the task of selecting which messages
pass through the gates of communication channels (Lewin, 1947; White,
1950). One of the primary focal points of gatekeeping research has been
to study how gatekeepers such as newspapers and television news select
and shape news messages (Shoemaker & Vos, 2009). With the arrival
of the digital age, however, a more basic question is back on the table:
who are the gatekeepers of the news? In particular, are the traditional
news organizations still in control now that there are many new online
communication channels through which news can reach the public? This
dissertation addresses these questions, focusing on the media landscape
of the Netherlands.

Vos (2015) discusses two general developments in the gatekeeping
process. The first development is that “space and outlets are no longer
scarce” (7). New technologies, in particular the internet, provide virtu-
ally everyone with the means to publish news. As a result, the selec-
tion and distribution of news is no longer reserved for large organiza-
tions that had the privilege and resources to use the limited amount of
traditional mass communication channels (e.g., newspapers, television).
The second development is that “news production is no longer unidirec-
tional” (Vos, 2015, 7). The new technologies provide audience members
with more freedom of choice and more ways to express their interests
and viewpoints. Consequently, audience members can participate in
the gatekeeping process, and journalists have access to new information
that enables them to better cater to the interests and preferences of the
audience (Anderson, 2011; Shoemaker & Vos, 2009).

There is an ongoing debate about how these developments have
changed—and continue to change—the news circulation process, and
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what the consequences are for democracy (see e.g., Hindman, 2008;
Pariser, 2011; Shoemaker & Vos, 2009). A central question in this de-
bate is whether the influence of gatekeepers is decentralizing, leading to
a democratization of news circulation (Vos, 2015). That is, if there are
more gatekeepers, and if audiences are becoming more influential, then
control over the selection and distribution of news could be slipping out
of the hands of traditional news organizations, and instead become more
equally spread out over members of society.

However, this outcome cannot not be taken for granted. Firstly,
even if there are many new gatekeepers that publish news, the news-
gathering process might still be performed primarily by traditional news
organizations that have the required resources and expertise (Baum &
Groeling, 2008; Pew Research Center, 2010). Online news can then filter
or shape this information in diverse new ways, but the initial selection of
information still has to pass traditional gates. Secondly, regarding the
new audience feedback channels, there is still little empirical research
that shows whether and how this feedback affects journalistic decision
making (Anderson, 2011; Lee et al., 2014).

This dissertation addresses these issues by investigating three chan-
nels in the gatekeeping process: the channel from traditional to online
news, the news agency channel, and the audience feedback channel. It
thereby investigates whether traditional news organizations still fulfill a
central role in the gatekeeping process. In addition, a methodological
contribution is made regarding the analysis of channels using computa-
tional text analysis, including software in the form of a package for the
R programming language. The remainder of this summary discusses the
three channels, corresponding to the three research questions addressed
in chapters 2 to 5, and the R package presented in chapter 6. It closes
with the general conclusion of this dissertation.

Traditional news → online news.

Online news outlets can undermine the influence of traditional gate-
keepers by providing alternative channels for news to reach the public
(Williams & Carpini, 2000). However, many online news outlets do not
gather news themselves (Baum & Groeling, 2008), either because they
cannot afford it or because their format does not require them to (e.g.,
content aggregators, opinion-oriented blogs). These online news outlets
could therefore rely on traditional news outlets as sources of informa-
tion, meaning that a large portion of the news that circulates online
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has already passed traditional gates (Pew Research Center, 2010; Shoe-
maker & Vos, 2009). Furthermore, traditional news outlets might set
the agenda of online news by determining what the important issues for
debate are in society (McCombs & Shaw, 1972; Meraz, 2011). This is
investigated with the first research question of this dissertation: To what
extent do traditional news outlets influence the online media agenda?

To address this question, chapters 2 and 3 analyzed the extent to
which Dutch news sites followed the stories and themes covered in the
national newspapers. The results show that the influence of newspa-
pers needs to be considered from two different perspectives. Chapter 2
shows that newspapers do not set the agenda at the level of specific news
events. Online news outlets often did cover the same stories, but the
newspapers were not the ones to break the news. This shows that the
online news outlets often could not have used the newspapers as a source
of information. Chapter 3, on the other hand, shows that newspapers do
appear to set the agenda at a more thematic level: attention for certain
news themes in newspapers predicts the attention for these themes in
online news outlets. This indicates that even if the new online gatekeep-
ers do not rely on the newspapers for information, the newspapers can
still influence what the important issues for debate are.

News agencies → traditional and online news

The second channel investigated in this dissertation is the channel through
which news outlets receive information from news agencies, or wire ser-
vices. News agencies are organizations that gather news facts and sell
them to news outlets, often on a subscription basis. They have long
been used by many news outlets as a relatively cheap source of informa-
tion, which makes them important gatekeepers of news facts (McNelly,
1959).

The extent to which news outlets rely on news agencies appears to
have increased in the digital age, mainly due to news outlets cutting
costs on news gathering (Frijters & Velamuri, 2010; Klinenberg, 2005).
Online news outlets in particular are expected to rely heavily on news
agency content due to the lack of independent news gathering, and be-
cause they need to keep up with the fast pace of online news (Johnston
& Forde, 2011). If the influence of newsagencies has indeed increased,
then an important element of the gatekeeping process—the selection of
information—is now in the hands of a smaller group of gatekeepers—
centralization, instead of the aformentioned decentralization. Accord-
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ingly, the second research question is: Has the gatekeeping influence of
news agencies increased?

The Netherlands currently has one national news agency, the Alge-
meen Nederlands Persbureau (ANP). The gatekeeping role of this news
agency is investigated in Chapter 3 and 4. Chapter 3 showed that ANP
has a strong impact on the media agenda in the Netherlands. Chapter
4 furthermore showed that the influence of ANP on print newspapers
increased over time, and that its influence on online newspapers is sub-
stantially stronger compared to print newspapers. Most notably, for the
online newspapers with an ANP subscription around 50 to 75 percent of
the political news articles contained verbatim copy of ANP content in
2013, and were often nearly identical copies. It is also found that most
of these articles (roughly 75%) were published within one hour after the
ANP publication, which shows the importance of speed in online news.
Overall, this indicates that the gatekeeping influence of news agencies
has indeed become stronger in the digital age.

Audience → gatekeeper

The third and final channel investigated in this dissertation is the chan-
nel through which the audience provides feedback to the gatekeepers,
which Shoemaker and Vos (2009) refer to as the audience channel.
Specifically, the issue of whether journalists monitor online audience
metrics, such as page views, is addressed. Compared to the past, where
journalists had limited technologies to study their audience, these online
audience metrics provide cheap and relatively detailed insights in audi-
ence preferences (Gans, 1979; Lee et al., 2014). Journalists can use this
information to cater to these preferences, which would reflect a Mar-
ket model approach to journalism (Schudson, 2003). However, it seems
that many professional journalists still adhere to a Trustee model per-
spective, which dictates that they themselves, as professionals, should
decide what news is most important for their audience to know (An-
derson, 2011). Thus, despite the new technological means for audience
feedback, it is still an open question as to whether and to what extent
the gatekeepers actually listen to this feedback. This is addressed with
the third research question: Has the influence of audience preferences
on the gatekeeping process increased?

This question is addressed in chapter 5 based on a mixed-method
study. Specifically, it is investigated whether journalists monitor page
views for individual articles, referred to as audience clicks, and whether
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this affects their news selection choices. On the one hand, interviews
with editors revealed that journalists do monitor audience clicks. They
maintain, however, that this does not affect their news selection choices.
On the other hand, a time-series analysis showed that news stories that
ended up in the top-5 most-viewed articles did get more subsequent cov-
erage, which indicates that audience clicks likely boosted the perceived
newsworthiness of these stories among journalists. Taken together, these
results indicate that online audience metrics do affect the gatekeeping
choices of journalists, and that journalists are engaged in a struggle to
balance this factor with their own professional judgment. Whether and
how journalism as an institution embraces the use of audience metrics,
and how this affects their role as gatekeepers, is an important emerging
topic for gatekeeping research.

Analyzing channels using computational text analysis

In this dissertation channels are analyzed based on patterns in news
diffusion. The essence of this approach is that channels cause patterns
regarding where content is published or used (e.g., viewed, shared, com-
mented on) over time. A common way to perform this type of analysis
is to first categorize news items using content analysis, and then us-
ing time-series analysis to analyze whether the attention for a certain
category in one news outlet can be predicted by the attention for this
category in another news outlet (Meraz, 2011; Vliegenthart & Walgrave,
2008).

However, this approach is problematic for the analysis of diffusion
patterns at the level of specific events, because it would be a herculean
task to categorize news articles at this level. As a solution, this disser-
tation presents an alternative method for which no coding is required.
Using techniques from the fields of information retrieval and natural
language processing, the content of news items can be compared to see
whether they address the same events, or even more specifically contain
verbatim similarities. An R package was developed that can be used
to compare all news items that were published around the same time,
and to aggregate the results in order to identify patterns. This package
was used for the study in chapter 4 to analyze what percentage of news
items in newspapers could be traced back to news agency articles. The
vignette for the package is presented in chapter 6, and the package itself
is available from the Comprehensive R Archive Network (CRAN) under
the name RNewsflow.
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Conclusion

This dissertation shows that the influence of gatekeepers in the digital
age is highly contingent on their interdependence with sources, audi-
ences and each other. This is particularly visible in the intermedia
agenda-setting influence of traditional news outlets, the strong influence
of news agencies on online news, and the use of online audience metrics
in newsrooms. Based on the investigation of these interdependencies,
this dissertation concludes that traditional news organizations still fulfill
a central role in the gatekeeping process regarding the selection of news,
meaning that the alleged democratization of the gatekeeping process is
currently still constrained.

However, this dissertation also shows that this could be a pivotal
point in time. The news-gathering market is in a fragile state: many
news publishers rely on the same news gatherers, while news gatherers
are having difficulties coping financially. This makes it likely that we
will be witnessing changes in the near future, possibly driven by gov-
ernment intervention. Regarding the impact of the audience channel,
we are also likely to see changes, given that the journalistic institution
is currently still growing accustomed to the new audience measurement
technologies. The news-gathering market and the audience feedback
channel thus remain important topics for gatekeeping research in the
years to come.

More generally, the results of this dissertation underline a view
shared by several prominent gatekeeping scholars: the field of gate-
keeping research needs to develop new theories and methods to concep-
tualize and analyze the complex communication channels of the digital
age (Barzilai-Nahon, 2008; Shoemaker & Vos, 2009; Vos, 2015). Luckily,
the digital age has not only transformed and complicated the commu-
nication channels of society; it also introduced the data and tools to
map them in greater detail. Digital communication can be extracted
and analyzed with the help of computer algorithms, paving the way for
a computational approach to gatekeeping research. The current dis-
sertation contributes towards this approach, in particular regarding the
application of content-analysis based methods, where news diffusion pat-
terns are analyzed based on the temporal order in which the same or
similar news is published by different outlets. The use of such computa-
tional methods can be a powerful addition to the toolkit for gatekeeping
research in the digital age.
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Nieuwsberichten beïnvloeden zowel de agenda als de opinies van bur-
gers, waardoor de journalisten die deze berichten selecteren en vormge-
ven een belangrijke rol in de samenleving vervullen (Lippmann, 1922;
McCombs & Shaw, 1972). Wetenschappers hebben deze rol geconceptu-
aliseerd als gatekeeping : journalisten bepalen, als poortwachters van het
nieuws, welke berichten het publiek bereiken (Lewin, 1947; White, 1950).
Voor een lange tijd werd deze rol vervuld door professionele nieuwsorga-
nisaties die de traditionele massamediakanalen—voornamelijk kranten,
televisie en radio—onder controle hadden. Door de opkomst van digi-
tale media zijn er echter veel nieuwe kanalen waarlangs nieuws in de
samenleving circuleert, waardoor de vraag ontstaat of de traditionele
nieuwsorganisaties nog steeds een centrale rol in het gatekeepingproces
vervullen. Deze dissertatie onderzoekt deze vraag in het hedendaagse
Nederlandse medialandschap.

Vos (2015) bespreekt twee algemene ontwikkelingen in het gatekee-
pingproces. De eerste ontwikkeling is dat ruimte voor nieuws en nieuws-
zenders niet meer schaars is (2015, 7). Nieuwe technologieën, met name
het internet, stellen nagenoeg iedereen in staat om berichten te publice-
ren. Als gevolg hiervan is de selectie en distributie van nieuws niet meer
volledig in handen van de grote nieuwsorganisaties die in het verleden
het privilege en de middelen hadden om het beperkte aanbod aan mas-
samediatechnologieën (e.g., kranten, televisie) te gebruiken. De tweede
ontwikkeling is dat het nieuws niet langer eenrichtingsverkeer is (Vos,
2015, 7). De nieuwe technologieën stellen het publiek in staat om meer
keuzes te maken en hun interesses en perspectieven beter kenbaar te
maken. Hierdoor kunnen leden van het publiek participeren in het gate-
keepingproces, en hebben journalisten meer informatie over hun publiek
dan ooit tevoren, waardoor ze in potentie beter kunnen inspelen op de
interesses en voorkeuren van het publiek (Anderson, 2011; Shoemaker
& Vos, 2009).
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Het debat over hoe deze ontwikkelingen het nieuwscirculatie proces
hebben veranderd, en wat de gevolgen hiervan zijn voor de democratie,
is nog in volle gang (zie e.g., Hindman, 2008; Pariser, 2011; Shoema-
ker & Vos, 2009). Een centrale vraag in dit debat is of de invloed
van gatekeepers gedecentraliseerd is, met als gevolg een democratischer
nieuwscirculatieproces (Vos, 2015). Met andere woorden, als er meer
gatekeepers zijn, en als het publiek meer invloed op het gatekeeping-
proces heeft, dan is het mogelijk dat de traditionele nieuwsorganisaties
minder invloed op het nieuws hebben.

Echter, een dergelijke uitkomst is niet vanzelfsprekend. Ten eerste,
ondanks dat er veel nieuwe gatekeepers zijn die nieuws publiceren, is
het waarschijnlijk dat de nieuwsgaring—het verzamelen van nieuws—
nog steeds voornamelijk verzorgd wordt door traditionele nieuwsorga-
nisaties die de nodige middelen en expertise in huis hebben (Baum &
Groeling, 2008; Pew Research Center, 2010). Online kan dit nieuws dan
gefilterd en gevormd worden op diverse nieuwe manieren, maar de oor-
spronkelijke selectie van informatie is dan nog steeds in handen van de
oorspronkelijke gatekeepers. Ten tweede, waar er nieuwe mogelijkheden
zijn voor het publiek om hun interesses en voorkeuren bekend te ma-
ken, is er vooralsnog weinig onderzoek dat aantoont dat deze feedback
daadwerkelijk invloed heeft op journalisten (Anderson, 2011; Lee et al.,
2014).

Deze dissertatie levert een empirische bijdrage aan het debat door
deze twee punten te onderzoeken. In dit onderzoek staan drie vragen
centraal, met betrekking tot drie kanalen: het kanaal van traditioneel
naar online nieuws, het persbureaukanaal, en het publiek feedback ka-
naal. Daarnaast wordt een methodologische bijdrage geleverd met be-
trekking tot de analyse van kanalen middels computationele tekstana-
lyse, waaronder nieuwe software in de vorm van een package voor het
programma R. Deze samenvatting bespreekt achtereenvolgens de drie
onderzoeksvragen, de methodologische bijdrage en de algemene conclu-
sie.

Traditioneel nieuws → online nieuws.

De komst van nieuwe media kan de invloed van traditionele gatekee-
pers ondermijnen doordat er nu meer kanalen zijn waarlangs nieuws het
publiek kan bereiken (Williams & Carpini, 2000). Echter, veel producen-
ten van online nieuws vergaren zelf geen informatie (Baum & Groeling,
2008), omdat ze het niet kunnen betalen of omdat eigen nieuwsgaring
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niet nodig is voor het product dat ze leveren (e.g., aggregatie websites,
opinie blogs). In plaats daarvan halen zij hun informatie vaak van tra-
ditionele nieuwsmedia, met als gevolg dat een groot deel van het online
nieuws al de traditionele poorten gepasseerd is (Pew Research Center,
2010; Shoemaker & Vos, 2009). Naast deze informatieafhankelijkheid
is het ook waarschijnlijk dat traditionele nieuwsmedia de agenda van
het online nieuws bepalen doordat de traditionele nieuwsmedia beïn-
vloeden waar de samenleving geïnteresseerd in is (McCombs & Shaw,
1972; Meraz, 2011). De invloed van traditionele media op online nieuws
wordt onderzocht middels de eerste onderzoeksvraag van deze disserta-
tie: In welke mate beïnvloeden traditionele nieuwsmedia de online media-
agenda?

hoofdstuk 2 en 3 richten zich op deze vraag door een analyse naar de
mate waarin het nieuws op Nederlandse nieuwssites voorspeld kan wor-
den door het nieuws in de nationale gedrukte kranten. De resultaten
laten zien dat de invloed van kranten vanuit twee verschillende perspec-
tieven beoordeeld dient te worden. hoofdstuk 2 laat zien dat kranten
niet de agenda van online nieuws bepalen op het niveau van specifieke
gebeurtenissen. Nieuwssites berichten wel vaak over dezelfde gebeurte-
nissen als de kranten, maar de kranten brachten het nieuws vaak niet
eerder dan de nieuwssites, en konden dus niet de bron zijn. hoofdstuk
3 laat echter zien dat kranten wel de agenda bepalen op een meer the-
matisch niveau: aandacht voor bepaalde nieuwsthema’s in de kranten
voorspelt de aandacht voor deze thema’s op nieuwssites. Dit suggereert
dat gedrukte kranten wel invloed uitoefenen op de nieuwsselectie van
nieuwssites, ondanks dat ze vaak niet de bron van informatie zijn.

Persbureaus → traditioneel en online nieuws

Het kanaal waarlangs nieuwsproducenten informatie ontvangen van pers-
bureaus is het tweede kanaal dat centraal staat in deze dissertatie. Pers-
bureaus zijn organisaties die nieuws verzamelen en dit nieuws vervolgens
doorverkopen aan nieuwsproducenten, vaak op basis van een abonne-
ment. Ze worden al tijden gebruikt (in Nederland sinds 1934) door
kranten en televisienieuws als een relatief goedkope bron van informa-
tie, waardoor de persbureaus belangrijke gatekeepers van nieuwsfeiten
zijn (McNelly, 1959).

De mate waarin nieuwsproducenten gebruik maken van persbureaus
lijkt te zijn toegenomen in het digitale tijdperk, met name doordat
nieuwsproducenten onder druk van concurrentie in de nieuwsgarings-
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budgetten snijden (Frijters & Velamuri, 2010; Klinenberg, 2005). On-
line nieuwsproducenten in het bijzonder lijken zeer afhankelijk te zijn
van persbureaus door het vaak ontbreken van eigen nieuwsgaring en
omdat ze een constante stroom van informatie nodig hebben om bij te
blijven in een 24/7 nieuwsdynamiek. Als het gebruik van persbureaus
inderdaad is toegenomen, dan betekent dit dat een belangrijk element
van het gatekeeping proces—de selectie van informatie—in handen is
van een kleinere groep organisaties—centralisatie, in plaats van de hier-
boven besproken decentralisatie. De tweede onderzoeksvraag van deze
dissertatie is daarom: Is de gatekeeping invloed van persbureaus toege-
nomen?

Nederland heeft op dit moment nog slechts één persbureau, het Al-
gemeen Nederlands Persbureau (ANP). De gatekeeping rol van het ANP
is onderzocht in hoofdstuk 3 en 4. hoofdstuk 3 laat zien dat ANP een
sterke invloed heeft op de thema’s die besproken worden in de lande-
lijke media. hoofdstuk 4 laat vervolgens zien dat de invloed van ANP
op kranten is toegenomen over tijd en dat de invloed van ANP op de
websites van kranten substantieel sterker is vergeleken met de gedrukte
kranten. Voor de krantenwebsites met een ANP abonnement bleek dat
maar liefst 50 tot 75 procent van de politieke nieuwsberichten in 2013
letterlijke onderdelen van persberichten bevatten, en vaak zelfs beston-
den uit het hele bericht. Daarnaast is geconstateerd dat het merendeel
van deze artikelen (ongeveer 75%) binnen één uur na de ANP publica-
tie overgenomen zijn, wat bevestigt dat snelheid bij online nieuws hoog
in het vaandel staat. Hieruit wordt geconcludeerd dat de gatekeeping
invloed van persbureaus is toegenomen in het digitale tijdperk.

Publiek → gatekeeper

Het derde en laatste kanaal dat onderzocht is in deze dissertatie, is
het kanaal waardoor het publiek feedback geeft aan de gatekeepers,
wat Shoemaker and Vos (2009) het audience channel noemen. Vergele-
ken met het verleden, toen journalisten beperkte middelen hadden om
het publiek te observeren, kunnen journalisten nu goedkoop en snel de
nieuwsselectie van het publiek in kaart brengen (Gans, 1979; Lee et al.,
2014). Journalisten kunnen deze informatie gebruiken om het nieuws
beter af te stemmen op de interesses en voorkeuren van het publiek,
wat een Market model van journalistiek weerspiegelt (Schudson, 2003).
Echter, veel professionele journalisten houden zich vast aan een Trustee
model van journalistiek, wat inhoudt dat journalisten dienen te bepalen
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wat het nieuws hoort te zijn, gebaseerd op hun oordeel als professionals
(Anderson, 2011). Het blijft daardoor een open vraag of journalisten
gebruik maken van de nieuwe mogelijkheden voor feedback. Dit wordt
onderzocht aan de hand van de derde onderzoeksvraag: is de invloed
van het publiek op het gatekeeping proces toegenomen?

Deze vraag wordt onderzocht in hoofdstuk 5 middels een mixed-
method onderzoek. Specifiek wordt onderzocht of journalisten audience
clicks (i.e. pageviews voor individuele artikelen) bijhouden en of dit een
effect heeft op hun nieuwsselectie. Enerzijds blijkt uit interviews met
editors van online kranten dat audience clicks weliswaar bijgehouden
worden, maar dat journalisten aangeven dat zij zelf selecteren wat het
nieuws is, ongeacht de interesses van het publiek. Anderzijds blijkt uit
een tijdsreeksanalyse dat nieuwsverhalen die in de top-5 meest-bekeken
online artikelen staan later meer aandacht krijgen. Dit impliceert dat
audience clicks toch een invloed hebben op de mate waarin journalisten
deze verhalen als nieuwswaardig beschouwen. Samengenomen kan uit
deze resultaten geconcludeerd worden dat audience clicks de nieuwsse-
lectie van journalisten beïnvloeden, maar dat journalisten deze invloed
proberen te balanceren met hun rol als gatekeepers. Wanneer en op
welke manier de journalistiek het gebruik van online publieksgegevens
omarmt, en hoe dit het gatekeeping proces beïnvloedt, is een belangrijk
opkomend gebied in gatekeeping-onderzoek.

Kanalen analyseren middels computationele tekstanalyse

Kanalen worden in deze dissertatie geanalyseerd aan de hand van nieuws-
diffusiepatronen. De essentie van deze methode is dat kanalen zich uiten
in patronen met betrekking tot waar nieuws wordt gepubliceerd of ge-
bruikt (e.g., bekeken, gedeeld) over tijd. Een bekende manier om dit
te analyseren is door eerst nieuwsberichten te categoriseren middels in-
houdsanalyse, en vervolgens met tijdreeksanalyse te analyseren of de
aandacht voor een categorie op één locatie te voorspellen aan de hand
van de aandacht voor deze categorie op een andere locatie (Meraz, 2011;
Vliegenthart & Walgrave, 2008).

Echter, deze methode werkt niet goed voor een analyse op het ni-
veau van specifieke gebeurtenissen, omdat het vaak niet haalbaar is om
nieuws op dit specifieke niveau te coderen. Als oplossing hiervoor is een
alternatieve methode uitgewerkt waar geen categorisatie van nieuwsbe-
richten voor nodig is. Met behulp van computationele tekstanalyse kan
de inhoud van nieuwsberichten vergeleken worden om te zien of ze de-
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zelfde gebeurtenis bespreken, of zelfs specifieker of er sprake is van over-
lappende tekst. Er is een R package ontwikkeld waarmee alle nieuwsbe-
richten die vlak na elkaar gepubliceerd zijn op deze manieren vergeleken
kunnen worden, en waarmee de resultaten hiervan geaggregeerd kunnen
worden om patronen te identificeren. Deze package is gebruikt voor de
studie in hoofdstuk 4 om te analyseren welk percentage van de nieuws-
berichten in kranten teruggeleid kan worden naar persbureau artikelen.
De vignette voor de package staat in hoofdstuk 6, en de package zelf is
beschikbaar op de Comprehensive R Archive Network (CRAN) onder de
naam RNewsflow.

Conclusie

Deze dissertatie toont aan dat de invloed van gatekeepers in het digitale
tijdperk sterk afhankelijk is van hun interacties met bronnen, met het
publiek en met elkaar. Dit blijkt met name uit de intermedia agenda-
setting invloed van traditionele nieuwsmedia, de sterke invloed van pers-
bureaus op online nieuws en het gebruik van online publieksgegevens
binnen redacties. Op basis van het onderzoek naar deze onderlinge
afhankelijkheid word geconcludeerd dat traditionele nieuwsorganisaties
nog steeds een centrale rol in het gatekeepingproces spelen met betrek-
king tot de selectie van nieuws. Dit betekent dat de veronderstelde de-
mocratisering van het nieuwscirculatieproces een belangrijke beperking
kent.

Op basis van de bevindingen van deze dissertatie dient echter ook
opgemerkt te worden dat de ontwikkelingen die onderzocht zijn niet stil-
staan en wij ons mogelijk in een kantelperiode bevinden. Zo is de nieuws-
garingsmarkt in een fragiele staat: veel partijen die nieuws publiceren
zijn direct of indirect afhankelijk van dezelfde nieuwsgaarders, terwijl
de nieuwsgaarders moeite hebben om financieel hun hoofd boven water
te houden. Hierdoor is het waarschijnlijk dat er in de nabije toekomst
veranderingen zullen plaatsvinden, mogelijk gedreven door overheidsin-
terventie. Daarnaast is de impact van publieksfeedback middels online
publieksgegevens nog een relatief nieuw fenomeen, waar de journalistiek
als institutie nog geen duidelijke normen en routines voor ontwikkeld
heeft. Hieruit volgt dat de nieuwsgaringsmarkt en het gebruik van online
publieksgegevens door redacties belangrijke onderzoeksthema’s blijven
in de komende jaren.

Meer algemeen onderstrepen de resultaten van deze dissertatie een
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visie die gedeeld wordt door verschillende prominente onderzoekers op
het gebied van gatekeeping: er zijn nieuwe theorieën en methodes no-
dig om het complexe nieuwe nieuwsdiffusieproces te conceptualiseren
en te analyseren (Barzilai-Nahon, 2008; Shoemaker & Vos, 2009; Vos,
2015). Het digitale tijdperk voorziet ons hiervoor ook van de nodige
data en gereedschappen. Digitale communicatie kan op grote schaal
verzameld en geanalyseerd worden met behulp van computeralgorit-
mes, waarmee de weg vrijgemaakt wordt voor een computationele be-
nadering van gatekeeping-onderzoek. Deze dissertatie zet stappen in
deze richting, met name wat betreft de toepassing van computationele
tekstanalyse om nieuwsdiffusiepatronen te vinden. Het gebruik van dit
soort computationele methodes kan een belangrijke bijdrage leveren aan
gatekeeping-onderzoek in het digitale tijdperk.
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