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AUTOMATED SERENDIPITY
The effect of using search engines on news
repertoire balance and diversity

Richard Fletcher and Rasmus Kleis Nielsen

Search engines are an absolutely central part of the web. Yet we know relatively little

about how they shape news consumption. In this study, we use survey data from four

countries (UK, USA, Germany, Spain) to compare the news repertoires of those who say

they use search engines to search for news stories, and those that do not. In all four

countries, and controlling for other factors, we show that those who find news via

search engines (i) on average use more sources of online news, (ii) are more likely to

use both left-leaning and right-leaning online news sources, and (iii) have more bal-

anced news repertoires in terms of using similar numbers of left-leaning and right-lean-

ing sources. We thus find little support for the idea that search engine use leads to

echo chambers and filter bubbles. To the contrary, using search engines for news is

associated with more diverse and more balanced news consumption, as search drives

what we call “automated serendipity” and leads people to sources they would not have

used otherwise.

KEYWORDS search engines; news; echo chambers; filter bubbles; automated
serendipity; algorithms; repertoires

Introduction

Historically, most news use was based on people going directly to television,
print, or radio news sources. But online, people increasingly rely on distributed discov-
ery and arrive at news content via various digital intermediaries, including search
engines, social media, messenger apps, and news aggregators (Newman et al. 2017;
Nielsen and Ganter 2018). The move from a world where most news consumption was
based on self-selection, to one where news use is increasingly characterised by algo-
rithmic selection, has prompted speculation about the potential for citizens to unwit-
tingly find themselves in echo chambers and filter bubbles, with news audience
fragmentation and political polarization among the possible consequences (Pariser
2011; Sunstein 2017). This narrative has had a profound impact upon the popular
understanding of digital intermediaries. Yet an equally plausible, and not necessarily
mutually exclusive scenario, is one where algorithmic selection exposes people to news
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and information they would not have come across had they been reliant on self-selec-
tion alone, with the effect of expanding their news repertoires, rather than narrow-
ing them.

When considering how digital intermediaries and algorithmically-driven services
are reshaping news use across the world, it is sometimes tempting to think primarily
(or perhaps solely) about social media. Yet, search engines like Google, Yahoo!, and
Bing are among the most widely-used web services in the world, and are used for
news by a significant minority (between around 10 and 25%) in many countries
(Newman et al. 2017). Just like social media, search engines rely on ranking algorithms
that respond to users’ behaviour based on automated inferences about what they will
find most relevant. This means that they also have the potential to trap people inside
echo chambers and filter bubbles (Hann�ak et al. 2013; Puschmann 2017). Despite this,
only a handful of recent studies have investigated the impact that using search engines
might have on news use.

Here, we use 2017 Reuters Institute Digital News Report data from four countries
(UK, USA, Germany, and Spain) to compare differences in individual news repertoires
between two groups: those that use search engines to search for news topics, and
those that do not. More specifically, we compare differences in the number of online
news sources used by each group, differences in the proportion that consume news
from both left-leaning and right-leaning sources, and differences in the balance
between left-leaning and right-leaning sources. By focusing on the political leaning of
different news sources, we more directly address the underlying concerns over echo
chambers and filter bubbles. After all, using more sources of news is only an indication
of a more diverse news repertoire if the sources in fact represent different views, rather
than simply more of the same.

In all four countries, we find that people who use search engines for news: (i) on
average use more sources of online news, (ii) are more likely to use both left-leaning
and right-leaning online news sources, and (iii) in three out of four countries have
more balanced news repertoires in terms of using similar numbers of left-leaning and
right-leaning sources. We therefore argue that search engines, at least in their current
form, are a source of what we call “automated serendipity.” By automated serendipity,
we mean forms of algorithmic selection that expose people to news sources they
would not otherwise have used. This concept is distinct from incidental exposure
(where people are shown news whilst doing other things), because it describes what
people are exposed to, rather than whether they are exposed to it or not, and because
it can occur as part of intentional news exposure or when people are exposed to news
incidentally.

Literature Review

Many social networks, search engines, and news aggregators, are heavily reliant
on algorithms in order to make filtering decisions at a large scale. As Gillespie (2014)
has argued, using algorithms to filter information constitutes a new knowledge logic,
where proceduralized choices are used as a proxy for human judgement. This can be
contrasted with an editorial logic based on the individualised and institutionalised sub-
jective judgements of experts. Different search engines deploy different proceduralized
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choices, and how they operate, display results, and are used, continues to evolve.
Google Search, for example, uses many different signals to deliver personalized results,
starting from the search query, the estimated “authority” of indexed web pages, and
has—since the introduction of “personalized results” in 2005 (Google 2005)—increas-
ingly integrated signals based on data specific to individual users, including preferences
inferred from what they have clicked on in the past (Google n.d.).

Such automated action at scale enables intermediaries like Facebook and Google
to make billions of display decisions in real-time, thus making social media and search
engines as we know them possible. But it has also prompted fears over the possible
emergence of echo chambers and filter bubbles. Though these concerns are subtly differ-
ent, both are rooted in the idea that ever more responsive algorithmic selection will nar-
row the range of information people are exposed to. With filter bubbles, the idea is that
certain information will be hidden from people, either because it is deemed unpopular,
of low quality, or does not match with the preferences, interests, and beliefs inferred
from their past behaviour (Pariser 2011). Echo chambers, on the other hand, result from
people being over-exposed to information due to the same mechanisms, with the effect
of reinforcing their existing beliefs and creating a false impression of the extent to which
those views are shared by the population as a whole. If realised, echo chambers and filter
bubbles could produce or worsen outcomes—such as political polarization and the frag-
mentation of audiences—that most people think of as undesirable.

These concerns have prompted research into the influence of digital intermedia-
ries on information exposure. The majority of these studies have focused on social
media, and most have found that on average most people tend to be exposed to a
relatively high degree of politically cross-cutting news, thus challenging the existence
of filter bubbles or echo chambers (Zuiderveen Borgesius et al. 2016). One possible rea-
son for this is that social media is associated with “incidental exposure” to news, where
people use social media for reasons that have little to do with news, but while doing
so are nonetheless exposed to news content (Boczkowski, Mitchelstein, and Matassi
2018). Fletcher and Nielsen (2018) found that people who unintentionally use social
media for news use more online news sources than people who do not use social
media at all, with the boost from social media even stronger for younger people and
those with low interest in news. Put differently, incidental exposure to news on social
media expands people’s news repertoires.

A news repertoire is simply the set of news sources an individual uses on a regu-
lar basis. Media and communication scholars have long understood that people do not
consume news from the full range of available outlets, but instead form repertoires
consisting of a small subset of news sources they like, or are most readily available (see
Taneja, Webster, and Malthouse 2012 for an overview). Repertoires are partly shaped
by structural factors such as the availability of technologies, so as people change the
ways they discover news online, changes to news repertoires are likely to follow.

There has been little research into how search engines shape news consumption,
or more specifically, how they shape news repertoires. This is partly because studying
search engines is particularly challenging (Ørmen 2015). One option is to examine
search results. Studies typically find that search results generated by the same query
often differ, but primarily because of geo-location (Hann�ak et al. 2013). Such differences
can be important, but they are not directly related to concerns over political or
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ideological segregation that underpin talk of filter bubbles and echo chambers. Other
studies have focused on the effects of search engine use. Flaxman et al. (2016) analysed
the web histories of 50,000 people in the US, and found that search engine (and social
media) use was associated with increased individual exposure to material from the
opposite side of the political spectrum. Nikolov et al. (2015) examined more than 100
million clicks from over 100,000 users in the US from 2006 to 2010, finding that people
access a significantly broader range of sources through search than through social
media. Dutton et al. (2017) used survey data from seven high income democracies to
show that search is among an array of media consulted, especially by those interested
in politics, and that most online news users are not trapped in a bubble on a single
platform. There have been various other studies of the role of search in finding infor-
mation about politicians and the like (e.g. Diakopoulos et al. 2018), as well of studies of
related services such as Google News (e.g. Haim, Graefe, and Brosius 2017; Nechushtai
and Lewis, forthcoming), but no other studies of searching for news that we are
aware of.

We aim to build upon research into the effects of using search engines for news by
examining people’s news repertoires in more detail. We also use survey data to control
for other factors including both socio-economic status indicators like age, gender, educa-
tion, and income as well as attitudinal and behavioural variables like interest in news,
political leaning, and use of other intermediaries like social media or news aggregators.

Hypotheses

First, because search engines offer the potential to expose users to additional
news sources, we hypothesize that those who use search engines to search for news
topics will end up using more sources of online news:

H1. Those who use search engines to search for news topics will use more sources
of online news than those who do not.

Using more online news sources does not guarantee a more diverse news reper-
toire, particularly if people end up consuming more news from sources that have the
same political perspective. However, because previous studies have shown that people
who rely on digital intermediaries are in fact exposed to more politically cross-cutting
news, we hypothesize that those who use search engines for news will be more likely
to use at least one news source from both sides of the political spectrum:

H2. Those who use search engines to search for news topics will be more likely to
use at least one left-leaning and one right-leaning online news source than those
who do not.

Though we expect increased news exposure to increase diversity in this simple
sense, it still seems probable that—because personalization based on past behaviour is
an increasingly important part of how search functions—the increase in exposure
would be biased towards individual preferences. In other words, though someone who
uses search might indeed be exposed to some news from sources that do not match
their preferences, they would be more exposed to news from sources that do.
Therefore, we hypothesize that search engine users have more imbalanced news
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repertoires, meaning they use either disproportionately more right-leaning or left-lean-
ing sources:

H3. Those who use search engines to search for news topics will be less likely to use
a similar number of left-leaning and right-leaning online news sources than those
who do not.

Data

Our data come from the 2017 Reuters Institute Digital News Report survey
(Newman et al. 2017). The survey was conducted by YouGov in partnership with the
Reuters Institute for the Study of Journalism at the University of Oxford in early
February 2017. An online instrument was used to survey around 2000 people in 36
countries. Respondents were drawn from panels within each country, with people
invited to complete the survey based on interlocking quotas for age group, gender,
and region, to construct nationally representative samples. The strengths and weak-
nesses of this data have been described elsewhere (see e.g. Fletcher and Nielsen 2017,
2018). Here we have decided to focus on four countries (UK, USA, Germany, and Spain)
because we did not anticipate important country differences. However, we have
included a representative of each of Hallin and Mancini’s (2004) media system types in
order to check this assumption.

Measures

Our primary independent variable is the use of search engines to search for news
topics. The question used was: “Thinking about how you got news online (via com-
puter, mobile or any device) in the last week, which were the ways in which you came
across news stories?” Respondents were able to select from a list of eight different dis-
covery methods, including “Used a search engine (e.g. Google, Bing) and typed in a
keyword about a particular news story.” The option was worded to be distinct from
another option, which read: “Used a search engine (e.g. Google, Bing) and typed in a
keyword for the name of a particular website.” These were separated because many
people have search engines as their homepage, and people sometimes use “smart”
address bars to search for news sources they know instead of typing in the full URL.

We use three different dependent variables. The first is the “number of online
news sources used in the last week.” This was collected by asking respondents to select
which online news sources they had used in the previous week from a list of around
30 in each country. The other two dependent variables are called “diversity” and
“balance” for shorthand. Though these terms can be understood in many different
ways, we focus here on political diversity and balance. We use diversity to refer to hav-
ing used at least one left-leaning and one right-leaning online news source in the last
week. This is therefore a measure of “horizontal” diversity, as it refers to diversity of
news sources, rather than the “vertical” diversity that may be found within content
from the same source (Hellman 2001). Balance refers to the ratio of left-leaning to
right-leaning online news sources used in the previous week (or the ratio of right-lean-
ing to left-leaning sources, depending on which is higher). Operationalized in this way,
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we can capture diversity (use of news sources with different political leanings) separ-
ately from balance (equal use of news sources with different political leanings) as both
empirically and normatively distinct.

Both measures require each news source in the survey to be coded as either left-
leaning or right-leaning. To do this, we used an “audience-based” measure of outlet
ideology (Gentzkow and Shapiro 2011; Bakshy, Messing, and Adamic 2015; Flaxman,
Goel, and Rao 2016). Under this approach, the political preferences of the source’s audi-
ence are used to estimate its “ideology” or “slant.” This is not a “content-based” meas-
ure of ideology, but the two approaches have been shown to produce similar results
(Flaxman, Goel, and Rao 2016).

To code each source, we first computed the average political leaning of the
population of each country by asking all survey respondents to place themselves on a
seven-point scale ranging from “very left-wing” to “very right-wing,” with “centre” as
the mid-point. To make responses from different countries more comparable, we
reduced this to a three-point scale, with left-leaning responses coded -.5, right-leaning
responses .5, and centre as 0. Then, the same process was repeated to produce the
average political leaning of the audience for each news source. Sources with a “lower”
average political leaning than the mean of the population were coded as left-leaning,
and those with a higher figure right-leaning.

Diversity is a binary variable, with respondents coded 1 if they used both a left-leaning
and a right-leaning online news source in the same week, and all others coded 0. Balance is
the decimal ratio of the number of left-leaning to right-leaning news sources used in the pre-
vious week. This variable therefore ranges from 0, which indicates that a respondent used
either no left-leaning, or no right-leaning sources, through .5, which indicates that a respond-
ent used twice as many sources of a particular leaning, to 1, which indicates that a respond-
ent used the same number of right-leaning and left-leaning sources.

We also use a number of demographic, news use, and news attitude variables as
controls. They are: age (measured in years), gender (male/female), education (six-point
scale), political leaning (three-point scale), trust in news (five-point scale), interest in
news (five-point scale), frequency of internet use (eight-point scale), the use of news
aggregators (yes/no), and the use of social media for news (yes/no). Descriptive statis-
tics can be found in Table 1. Respondents were able to answer “Don’t know” to the

TABLE 1
Descriptive statistics for the independent and control variables

UK USA Germany Spain

Search engines for news (%) 12.00 25.17 18.31 25.92
Age 47.09 (16.13) 46.59 (17.42) 47.97 (15.70) 46.42 (14.17)
Gender: male (%) 48.10 49.56 48.52 48.90
Education 3.84 (1.19) 3.59 (1.32) 3.84 (1.09) 4.06 (1.17)
Political leaning �.05 (.44) �.01 (.43) �.04 (.39) �.15 (.42)
Trust in news 3.15 (.97) 2.90 (1.25) 3.33 (.99) 3.29 (1.05)
Interest in news 2.87 (.83) 2.94 (.94) 2.93 (.87) 3.08 (.71)
Internet frequency 6.97 (1.07) 6.96 (1.26) 6.72 (1.20) 7.01 (1.06)
Aggregator for news (%) 6.53 8.82 7.90 9.31
Social media for news (%) 41.71 30.28 22.06 40.70

Note. Rows showing mean following by standard deviation in parentheses
unless indicated.
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questions on political leaning, interest in news, and frequency of internet use. These

respondents were removed from the analysis.

Results

Descriptive Statistics

Before addressing our hypotheses, we offer some more descriptive statistics to

help with the interpretation. The first of these is the average (mean) number of online

news sources used in the previous week by people who use search engines for news,

compared to those who do not. Figure 1 shows that in every country, those who use

search engines to search for news topics use more online news sources than those

who do not. Second, can we see that in every country the proportion of people who

FIGURE 1
Mean number of online news sources used in the previous week

FIGURE 2
Proportion that used both a left-leaning and right-leaning online news source in the
last week
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use a news source from both sides of the political spectrum is greater among those
who use search engines to search for news topics (Figure 2). In the UK and Germany,
only 25% of people that do not use search engines for news consume news from both

FIGURE 3
Mean ratio between left-leaning and right-leaning news sources used in the last week

TABLE 2
Poisson regression models where the dependent variable is number of online news
sources used in the last week

UK USA Germany Spain

Search engine for news .36��� .30��� .28��� .23���
(.08) (.05) (.07) (.05)

Age �.17� �.12� �.07 .02
(.08) (.06) (.08) (.06)

Gender (female) .004 .03 �.05 �.23���
(.08) (.05) (.07) (.05)

Education .18� .16�� .15� .15��
(.07) (.05) (.07) (.05)

Political leaning �.02 �.32��� .03 �.002
(.08) (.06) (.07) (.05)

Trust in news .02 .01 �.12 .11�
(.08) (.05) (.07) (.05)

Interest in news .40��� .34��� .69��� .38���
(.08) (.06) (.08) (.06)

Internet frequency .26�� .09 .15 .05
(.10) (.06) (.08) (.06)

Aggregator for news .50��� .45��� .47��� .27���
(.09) (.06) (.10) (.07)

Social media for news .31��� .36��� .36��� .32���
(.08) (.05) (.08) (.05)

Constant 1.09��� 1.48��� 1.05��� 1.54���
(.04) (.03) (.04) (.03)

Pseudo R2 .30 .28 .24 .20
N 426 937 624 826

Note. �p< .05, �� p< .01, ��� p< .001. Columns showing standardized b, with standard
error in parentheses.
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sides of the political spectrum, but that figure rises to just under half for those that do.

Third, and contrary to expectations, we can see that in every country the ratio of left-

to right-leaning sources is higher for users of search, meaning that those in this group

have more balanced news repertoires on average (Figure 3). In the UK and Germany,

people that use search engines for news have news repertoires with a 3:1 ratio

between sources from their preferred side of the spectrum and sources from the other

side. For people that do not use search engines, the ratio is 6:1. However, in Spain and

the US the difference between these two groups is much smaller.

Hypothesis Testing

We address our hypotheses using a series of regression models. To partially

address the limitations of cross-sectional data, we performed propensity score match-

ing using the MatchIt package for R. This process systematically removed respondents

from the dataset so that the group that uses search engines for news was similar to

the group that does not, in terms of the other variables used in the analysis. Doing so

meant that the dataset contained fewer respondents, but any associations between

search engine use and our dependent variables are less likely to be influenced by con-

founding factors.

TABLE 3
Binary logistic regression models where the dependent variable is the proportion of peo-
ple who used both a left-leaning and a right-leaning online news source in the last week

UK USA Germany Spain

Search engine for news 2.44��� 1.92��� 2.22��� 1.57��
(.11) (.17) (.18) (.15

Age .92 .86 .81 .59��
(.24) (.18) (.19) (.16)

Gender (female) 1.17 .86 .96 .97
(.22) (.16) (.18) (.15)

Education 1.30 1.26 1.09 1.21
(.22) (.17) (.18) (.15)

Political leaning 2.54��� 3.12��� .88 .67��
(.22) (.18) (.18) (.15)

Trust in news .99 .74 1.05 1.27
(.22) (.17) (.18) (.16)

Interest in news 1.45 1.37 2.23��� 1.93���
(.23) (.17) (.19) (.16)

Internet frequency 1.63� .94 1.25 1.01
(.25) (.17) (.19) (.16)

Aggregator for news 1.96� 2.02�� 1.69 1.24
(.31) (.22) (.30) (.24)

Social media for news 1.11 1.43� 1.77�� 1.36�
(.24) (.17) (.19) (.15)

Constant .57��� .29��� .65��� 1.46���
(.11) (.09) (.09) (.07)

Pseudo R2 .10 .09 .08 .06
N 426 937 624 826

Note. �p< .05, ��p< .01, ���p< .001. Columns showing standardized Exp(b), with
standard error in parentheses.
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H1 predicted that those who use search engines to search for news topics will

use more sources of online news than those who do not. As the dependent variable

for H1 is a count variable, we use a Poisson regression model. In every country, using
search engines to search for news topics is significantly and positively associated with

the number of online news sources used in the last week (see Table 2). In other words,
those who use search engines for news use more news sources than those that do not,

even after controlling for a number of demographic, news consumption, and news atti-

tude variables. H1 is therefore supported.
H2 predicted that those who use search engines to search for news topics will be

more likely to use at least one left-leaning and one right-leaning online news source.
As diversity is a binary variable, we use a series of binary logistic regression models. As

we can see from Table 3, using a search engine to search for news is significantly and
positively associated with using both a left-leaning and right-leaning news source in all

four countries. H2 is therefore supported.
Last, we consider H3, which predicted that those who use search engines to

search for news topics will be less likely to use a similar number of left-leaning and

right-leaning online news sources than those who do not. Contrary to expectations, we
see from Table 4 that apart from in the US, using search engines to search for news

topics is in fact positively associated with having a smaller gap between the number of
left-leaning and right-leaning online news sources. H3 is therefore not supported. We

TABLE 4
Poisson regression models where the dependent variable is the ratio of left-leaning and
right-leaning online news sources used in the last week

UK USA Germany Spain

Search engine for news .39� .22 .46��� .16�
(.15) (.15) (.12) (.07)

Age .27 .05 �.17 �.27���
(.16) (.16) (.12) (.08)

Gender: female .07 �.12 .05 .11
(.15) (.15) (.11) (.07)

Education .12 .08 .04 .04
(.15) (.16) (.11) (.07)

Political leaning .72��� 1.21��� �.14 �.24��
(.14) (.18) (.12) (.08)

Trust in news �.09 �.42�� �.01 .10
(.15) (.16) (.11) (.07)

Interest in news .08 .14 .37�� .20�
(.15) (.15) (.12) (.08)

Internet frequency .30 .02 .08 �.01
(.17) (.15) (.13) (.08)

Aggregator for news .33 .26 .13 .14
(.19) (.22) (.17) (.10)

Social media for news �.07 .02 .28� .02
(.16) (.15) (.12) (.07)

Constant �1.63��� �2.43��� �1.40��� �1.05���
(.08) (.09) (.06) (.04)

Pseudo R2 .12 .15 .06 .04
N 426 937 624 826

Note. �p< .05, ��p< .01, ���p< .001. Columns showing standardized b, with standard
error in parentheses.
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therefore find little evidence to support the idea that those who use search engines for
news will end up consuming disproportionally more online news sources with a par-
ticular political leaning.

Conclusion

Today, people increasingly come across news not only by going direct to pre-
ferred sources, but also through distributed discovery, where digital intermediaries
including search engines, social media, messenger apps, and news aggregators help
people find news, and as a consequence, reshape their news repertoires. This has led
to concerns that the kinds of algorithmic filtering that enable companies like Facebook
and Google to make billions of display decisions in real-time would lead users into
echo chambers and filter bubbles.

In this article, we have shown that those who find news via search engines (i) on
average use more sources of online news, (ii) are more likely to use both left-leaning
and right-leaning online news sources, and (iii) have more balanced news repertoires in
terms of using similar numbers of left-leaning and right-leaning sources. As anticipated,
we did not find evidence of important country differences, with the key associations
pointing in the same direction across the UK, the USA, Germany, and Spain.

The descriptive statistics show that most people—regardless of whether they use
search engines or not—do not have particularly diverse news repertoires. This may
partly explain why the filter bubble and echo chamber ideas often resonate with peo-
ple’s personal experiences. Nonetheless, our analysis clearly shows that using search
engines for news is associated with more diverse and more balanced news consump-
tion because they are a source of what we have defined as “automated serendipity.”
We use this term to refer to situations where automated news selection results in peo-
ple being exposed to sources of news they would not normally use, and in such a way
that this algorithmically driven boost has positive effects on their news repertoires.
Despite fears of filter bubbles and echo chambers, we have found that search engines
as they currently operate are drivers of automated serendipity.

Whether they will continue to be so as search results get increasingly personal-
ized, results pages evolve, and search is increasingly based on voice-operated systems
is an empirical question. It is clear that some forms of algorithmic ranking tend to offer
items similar to those that a user has previously used, meaning that the risk of filter
bubbles remains real. But it is also worth noting that those designing these systems
are aware that users become bored with obvious recommendations, and that success-
ful systems should offer “serendipitous suggestions” (Kotkov, Wang, and Veijalainen
2016) including items “significantly different” from those a user has already engaged
with. “Diversity sensitive design” (Helberger, Karppinen, and D’Acunto 2018) is thus not
only a normative ideal articulated by scholars, but also a practical goal sought by
many engineers.

Perhaps the main limitation of this study is the reliance on a binary distinction
between left- and right-leaning news sources. Though frequently used as a basis for
measuring diversity, this distinction does not capture all the ways news can differ
(M€oller et al. 2018), and it may be that algorithmic selection by search engines homog-
enizes news repertoires in terms of topics, quality, target audience, and so on. Even if
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the focus is squarely on politics, some believe that the traditional left-right divide

based on different economic views has become less important in recent years, accom-

panied now, for example, by cultural cleavages rooted in differences between the win-

ners and losers of globalization (e.g. Kriesi et al. 2006). Future research could explore

these factors, compare the performance of different search engines, or examine the

issue at the level of news stories rather than news sources. As distributed discovery via

digital intermediaries becomes more and more important, and the proceduralized

choices that enable automated action at scale continue to evolve, it its critically import-

ant that independent researchers continually examine the implications for news use

and civic engagement.
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