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the age of big data
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ABSTRACT
The continuously growing use of digital services has provided social scientists with an expanding
reservoir of data, potentially holding valuable insights into human behavior and social systems. This
has often been associated with the terms “big data” and “computational social science.” Using such
data, social scientists have argued, will enable us to better understand social, political, and economic
life. Yet this new data type comes not only with promises but with challenges as well. These include
developing standards for data collection, preparation, analysis, and reporting; establishing more
systematic links between established theories within the existing body of research in the social
sciences; and moving away from proofs-of-concepts toward the systematic development and testing
of hypotheses. In this article, wemap these promises and challenges in detail and introduce five highly
innovative contributions collected in this special issue. These articles illustrate impressively the
potential of digital trace data in the social science all the while remaining conscious of its pitfalls.
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Digital trace data in the social sciences:
Promises and challenges

The continuously growing use of digital services has
provided social scientists with an expanding reser-
voir of data, potentially holding valuable insights
into human behavior and social systems. The poten-
tials of the use of digital trace data in social science
research has famously given rise to the terms “big
data” and “computational social science.”Using such
data, social scientists have argued, will enable us to
better understand social, political, and economic life
through the generation of large data sets composed
not of answers to questions asked of citizens con-
cerning their attitudes and behaviors, but of the
digital traces documenting their actual behavior as
they use digital devices and services.

Although the potential of the use of digital trace
data has been a continuous focus in public debate,
scientific contributions using these data in political
science usually come in the form of research manifes-
tos or isolated proofs-of-concepts, only marginally
contributing to current debates in the social sciences.
Currently, most work using digital trace data in the
analysis of political phenomena falls into two cate-
gories. In the first category fall studies using digital
trace data to illustrate online components of political

events, such as protests, televised debates, or election
campaigns. The second category collects studies
demonstrating that in specific cases, specific selections
of digital trace data collected on specific services some-
what resemble routinely used metrics in political
science. Here, authors tend to conclude that digital
trace data allow the identification and prediction of
political phenomena.

Even though there are many interesting and valu-
able contributions among studies using digital trace
data, to move into the mainstream of political
science research the field has to mature. This
includes: developing standards for data collection,
preparation, analysis, and reporting; establishing
more systematic links between the existing body of
research in the social sciences; and moving away
from proofs-of-concepts toward the systematic
development and testing of hypotheses.

With this special issue, we want to contribute to
the debate on how to use digital trace data in the
social sciences productively. To us, this means not
restricting one’s research to online phenomena or
succumbing to the temptation to use digital trace
data to draw inferences on unrelated phenomena.
We are very happy that we were able to collect five
contributions from a multidisciplinary team of
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scholars, demonstrating the potential of digital trace
data in the social sciences, without becoming apolo-
gists for an uncritical empiricist approach to social
science research.

Before we come to the contributions themselves,
we will use this introduction to sketch the promises
associated with the use of digital trace data in the
social sciences. We will then continue with a discus-
sion of the challenges emerging from the use of digital
trace data. Before introducing the articles collected in
this special issue, we will identify patterns evident in
some of the most prominent work with digital trace
data on topics related to politics. We will close with a
short outlook on perspectives for further research and
necessary development of the field.

The empiricist’s promise

The growing use of digital services and devices in
everyday life has created a data deluge. This deluge
comes in the form of digital trace data—data wittingly
or unwittingly produced in the context of using digital
services or devices (Howison, Wiggins, & Crowston,
2011). These data hold great promise for business,
government, and academia as they potentially docu-
ment individuals’ behavior unfiltered by obtrusive or
unreliable measurements—such as self-reported
behavior or observations in artificial laboratory envir-
onments. Additionally, these data come at a scale
previously unknown to social scientists as they poten-
tially document the behavior of each user of a given
service or device. Finally, these data provide an
impressive level of granularity in potentially docu-
menting each user’s every interaction with a digital
service. Precision, size, and depth are thus three fea-
tures of digital trace data widely perceived as carrying
vast promise in the social sciences by constituting a
“measurement revolution” (Watts, 2011). This pro-
mise has become widely associated with the terms
“computational social science” and “big data”
(Alvarez, 2016; Golder & Macy, 2014; Lazer et al.,
2009; Lazer & Radford, 2017; Schroeder, 2016;
Strohmaier & Wagner, 2014).

By offering a precise and unobtrusive documenta-
tion of user behavior, digital trace data potentially
allow social scientists to avoid three traps of other
measurement approaches (Golder & Macy, 2014;
Howison et al., 2011; Salganik, 2017). For researchers
interested in respondents’ behavior and attitudes,

reliance on self-reported behavior—as in surveys—is
notoriously problematic. Too strong are potential
measurement biases introduced by respondents’
weak memory regarding behaviors of interest
(Tourangeau, Rips, & Rasinski, 2000, pp. 82–92) and
by their conscious or subconscious attempts at pre-
senting socially acceptable answers (DeMaio, 1984).
This is especially relevant for work in political com-
munication and public opinion (Prior, 2009).
Another benefit of this characteristic of digital trace
data is that they emerge from user behavior in a
natural setting. They thereby avoid potential biases
emerging from artificial conditions researchers would
have to put their subjects in to observe behavior
(Levitt & List, 2007a, 2007b).

The size digital trace data tends to come in also
matters (Golder & Macy, 2014; Salganik, 2017). The
size of data sets allows researchers to compare pat-
terns between subgroups in populations or cate-
gories, thereby making visible behavioral patterns
of subgroups too small to be examined in survey
samples and allowing meaningful comparisons
between subcategories with small relative weight.
Also, the size of digital trace data might allow the
identification of small effect sizes otherwise indistin-
guishable from noise.

Finally, digital trace data offer a very fine-grained
and detailed look at user behavior over time (Golder
& Macy, 2014; Lazer et al., 2009), as well as interac-
tions between different users and their broader con-
sequences for political or communication processes.
This allows researchers a detailed look at even minute
behavior at the individual level, temporal develop-
ments over time, and the dynamics of previously
invisible interactive exchanges. This promises social
scientists a window into up-until-now invisible social
phenomena and events.

Taken together, these characteristics make
unlocking the potential of digital trace data in the
social sciences of great importance:

… just as the invention of the telescope revolutionized
the study of the heavens, so too by rendering the unmea-
surable measurable, the technological revolution in
mobile, Web, and Internet communications has the
potential to revolutionize our understanding of our-
selves and how we interact. (Watts, 2011, p. 266)

In this, the debate about the scientific potential of
big data and computational social science puts heavy
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duty on the empirical potential of new data sources,
be it by equating the potential of such traces for the
social sciences with the invention of the “telescope”
for astronomy (Watts, 2011), or by putting forward
hopes for the identification of a “social physics”
(Pentland, 2014). In these accounts, there is a strong
empiricist undercurrent. Social science before big
data appears as inherently soft and unreliable when
compared to the natural sciences; a state of affairs
that an increase in data available to researchers
would remedy, thereby finally transforming the
social sciences into a “true” science. In these
accounts, increases in knowledge are only hampered
by practical issues such as data access, data storage,
user privacy, method development, or the dissemi-
nation of method training among graduate students
(Golder &Macy, 2014; King, 2011; Lazer et al., 2009).
Not surprisingly, this early enthusiasm has been met
with critique.

The empiricist challenged

The optimism associated with the use of digital trace
data tends to somewhat overshadow the very real
challenges in making these new data sources actually
work for social scientists. For all the diagnosed poten-
tial and promise of these new data sources, most
research using digital trace data has as of yet fallen
short of producing findings robustly contributing to
central debates in the social sciences. This is not to
take away from the inspired work based on digital
trace data. But when examined closely, very few stu-
dies go beyond either illustrating usage patterns of
digital services and devices or providing imaginative
proof-of-concept type studies illustrating potential
uses of digital trace data. In any case, the promised
“measurement revolution” has not yet translated into
a knowledge revolution for the social sciences. One
reason for this is technical; using digital trace data in
the social sciences simply is harder than early enthu-
siasts made us believe. The other is conceptual: there
has to be a conscious effort in determining how to link
digital trace data with sophisticated readings of con-
temporary theoretical debates in the social sciences.
Whereas the first challenge is receiving increasing
attention, the second is addressed only seldom.

In the discussion on how to use digital trace data
for research, technical questions feature strongly.
Front and center here is the question of what data

one is actually given access to. One of the early tenets
of big data research has been that these new data
sources would make sampling superfluous as one
would have access to every data point of every indi-
vidual of relevance. This claim has been neatly
labeled “n = all” (Mayer-Schönberger & Cukier,
2013, p. 26). Although popular, this early claim has
turned out to be a fallacy (Jungherr, 2017). Digital
trace data available to researchers are far from com-
plete. Instead, it is best to think of any set of digital
trace data as the result of various selection steps
leading to the creation of a sample of unknown
relationship to an original data set and the phenom-
enon of interest.

On a fundamental level, digital trace data provide
researchers only with a slice of human behavior,
namely, that which happens on and through the
service or device that provided the data. Thus,
these data can be used only as indicators with regard
to aspects of political phenomena closely associated
with the uses of digital services or devices providing
the data; all aspects of social life going beyond this
slice remain invisible. This limitation might be of
little consequence if researchers focus on identifying
usage patterns on selected platforms. But once
researchers try to draw inferences on larger social
phenomena than those directly related to their plat-
form of focus this limitation becomes crippling
(Jungherr, 2017; Salganik, 2017). Who can confi-
dently claim that the patterns found in a set of digital
trace data speak of more than simply specific usage
practices associated with the affordances and usage
culture of said service?

Yet, even with regard to the slice of human beha-
vior visible in data traces of a specific service,
researchers cannot in good conscience claim to have
access to all data. Access to digital trace data depends
on the provisions of corporations holding the data in
the first place. As a rule, these are enterprises whose
policies on data storage, retention, and access provi-
sion for third parties—such as researchers—follow
commercial, operational, and legal considerations.
This, again, leads researchers to gain access not to
everything a user did on a given platform, but only
to a selection of potentially relevant behaviors deter-
mined by the access policies, themselves determined
by the corporation holding the data. In practice, this
either happens through application programming
interfaces (API), Web scraping, or by data dumps
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for privileged partners. All three access methods are
problematic because the relationship of the collected
data and the underlying complete data set can only be
guessed at (Jungherr, 2017; Salganik, 2017).

Another issue arises from the fact that the active
user base of digital services is not representative of
the general population (Blank, 2016; Hargittai,
2015). Again, this might matter little if we are only
interested in examining usage patterns on specific
digital services. But if we want to use digital trace
data to draw inferences on the general population,
this systematic skewness becomes very problematic.
This is reinforced as the composition of the active
user base of digital services, such as Facebook and
Twitter, for example, seems to fluctuate unforesee-
ably over time and in reaction to specific events
(Diaz, Gamon, Hofman, Kiciman, & Rothschild,
2016). This makes the development of weighing
procedures that would account for a stable skewness
between the users of digital services and the general
population unfeasible. Accordingly, public opinion
scholars have warned against using digital trace data
uncritically as proxies for other data sources
(Murphy et al., 2014; Schober, Pasek, Guggenheim,
Lampe, & Conrad, 2016). Add to these issues the
very real challenges emerging from establishing a
robust workflow with digital trace data in the social
sciences (Freelon, 2015; King, 2011), and you find
that the empiricist’s promise seems much more elu-
sive than originally thought.

Much less discussed but at least as important are
conceptual issues in the work with digital trace data.
In working with digital trace data, researchers usually
do not explicitly discuss how their chosen data traces
correspond with their phenomenon of interest.
Instead, researchers simply assume their data to
validly represent the phenomenon at the center of
their work. This has been called the “mirror fallacy”
(Jungherr, 2017). Digital data traces are in fact the
result of a complicated mediation process.
Phenomena of interest are filtered by individual-
level factors—such as interests, preferences, and
usage motives—and technological features of the ser-
vice in questions—such as its code, algorithms, and
affordances (Jungherr, 2015; Jungherr, Schoen, &
Jürgens, 2016a). Ignoring these mediating factors in
the interpretation of patterns identified in digital trace
data means ultimately not being able to differentiate
their impact from the imprint of social phenomena.

After accounting for the influence of mediating
factors in the production of digital trace data,
researchers also have to pay attention to linking the
signals identified in the data to phenomena of interest.
Establishing a valid link between data and concepts is
of central importance in social science (Lazer, 2015).
Establishing this link has, as of yet, not been at the
center of work based on digital trace data (for notable
exceptions see Casas &Williams, 2016; Fazekas, Popa,
Schmitt, Barberá, & Theocharis, 2017; González-Bail
ón & Wang, 2016; Jungherr, 2017; Jungherr, Schoen,
Posegga, & Jürgens, 2016b; Theocharis, Barberá,
Fazekas, Popa, & Parnet, 2016). This relative neglect
might be acceptable as a sign of an early stage in the
development of the field when the emphasis of
researchers is necessarily on first establishing the
research potential associated with a new data source.
But this neglect of at least attempting to seriously link
signals identified in digital trace data to sophisticated
readings of concepts in the social sciences leads to
highly vulnerable research with dubious connections
to debates in the social sciences.

Ultimately, these are questions of interpretation.
Digital trace data do not speak for themselves. The
empiricist’s hope of simply looking at the data and
identifying laws of social life is misplaced. Signals
identified in digital trace data have to be linked to
concepts andmediating factors have to be accounted
for. Without this theoretical link, the empiricist’s
promises will remain unfulfilled (Gerbaudo, 2016;
Jungherr, 2017).

Thus, the empiricist has been challenged in
realizing the promise of the “measurement revolu-
tion” for the social sciences with regard to technical
and methods-based aspects as well as conceptual and
theoretical questions. But what can we learn from
actual studies in political science using digital trace
data. How has the empiricist’s promise been realized?

The promise realized?

Whereas the work with digital trace data touches on
various areas in the social sciences, our focus is on
topics related to politics, an area for which digital
trace data hold much promise and relevance
(Alvarez, 2016; Clark & Golder, 2015; Freelon,
2015; Gil de Zúñiga & Diehl, 2017; Jungherr, 2015;
Shah, Cappella, & Neuman, 2015). Here is not the
place for a systematic review of research using digital
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trace data in political science and related fields.
Instead, we would like to offer a brief account of
some central tendencies in work speaking to politics
using digital trace data. From this account, it will
become evident if and how the empiricist’s promise
has come to be realized in political science.

If we look at the available literature using digital
trace data in the analysis of political phenomena,
studies tend to fall into one of two categories. For
one, we have an evolving segment of research using
digital trace data to illustrate online components of
political events, such as protests, televised debates, or
election campaigns (Jungherr, 2014, 2015; Jungherr &
Jürgens, 2014; Lotan et al., 2011; Nulty, Theocharis,
Popa, Parnet, & Benoit, 2016; Wells et al., 2016). The
trouble with studies largely focusing on simply
describing political online phenomena without estab-
lishing larger context is that they can only be a first
step in increasing our understanding of politics
online. Although the best of these studies tell us a lot
about how specific digital tools are used, they tell us
very little about how theses uses matter for politics at
large (some of our own work is very much vulnerable
to this charge). Here, we often find that studies are
highly imaginative in the use of data but spend inade-
quate time on linking signals meaningfully to con-
cepts. This makes them very impressive exercises in
advanced analytical procedures, but in linking the
results of their studies to politics at large authors
predominantly resort to storytelling.

Central to this development are conceptual ques-
tions. Which political phenomena of interest can be
expected to be represented in digital trace data? In
other words, which aspects of politics at large can be
found in digital traces and which will remain invi-
sible? How do politics online and offline intersect
and what can we say about this process using digital
trace data? After developing adequate concepts, iden-
tifying and testing mechanisms is a logical next step.
Finally comes the question of measurement. How
can we reliably measure political phenomena by
using digital trace data? How do we develop proce-
dures for indicator validation to make sure signals
identified by us actually reliably and validly measure
our phenomena of interest (Jungherr, 2015; Jungherr
et al., 2016a, 2016b).

A helpful example comes from work focusing on
digital politics. At the center of work on digital
politics are questions of how to develop concepts

adequately covering two important democratic pro-
cesses: political participation andmobilization.What
qualifies as online participation? Does it differ from
offline participation? Should we be distinguishing
between digitally enabled and digitally enhanced
participation, and who pursues each of them? Does
online participation fundamentally changemobiliza-
tion and, consequently, collective action dynamics?
Can digital media replace organizations in their fun-
damental role of organizing and mobilizing the pub-
lic, and what is their democratic outcome? These are
just some of the important questions scholars have
been focusing on, giving rise to different theories of
participation and collective action organization.
Bimber, Flanagin, and Stohl (2012), Earl and
Kimport (2011), Bennett and Segerberg (2013), and
Shirky (2008), among others, have made important
theoretical contributions about the changing nature
of collective action in the era of digital media that are
leading to the rethinking of organization and mobi-
lization dynamics.

Although these concepts lend themselves to new
types of investigations with digital trace data, they
raise the important question of measurement. How
can we develop standards to measuring relevant
aspects of politics online? What has to be recorded
and how can this be done reliably? Thinking about the
changing nature of collective action has produced a
number of rich, theory-driven contributions that uti-
lize digital trace data, and that attempt to translate
complex concepts into measurable phenomena. For
example, Earl, Hurwitz, Mesinas, Tolan, and Arlotti
(2013) have used Twitter data to examine how digital
media alter traditional informational asymmetries
between protesters and policemen (which could fun-
damentally change collective action dynamics), and
Casas and Williams (2016) have used thousands of
images sent on Twitter to assess whether images have
a fundamental mobilizing role. González-Bailón and
Wang (2016), Barberá et al. (2015), Theocharis, Lowe,
van Deth, and García-Albacete (2015), and Sajuria,
VanHeerde-Hudson, Hudson, Dasandi, and
Theocharis (2015) have used a variety of text- and
network-based approaches to operationalize connec-
tive action on Twitter and better understand the
much-debated role of peripheral users and that of
organizations in different types of collective action.
Finally, Freelon, McIlwain, and Clark (2016) have
developed metrics for measuring three theoretically
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grounded metrics of social movement power: unity,
numbers, and commitment.

Work on such questions comes with additional
pitfalls. For example, while working on new phenom-
ena of political participation and mobilization online,
there is always the risk of overestimating their actual
impact. Naturally, work tends to focus on interesting
and popular cases, which is why, for example, there is
so much work on the Occupy movements in all their
manifestations across the world. But what makes
these cases interesting might make them unrepresen-
tative of the use of digital tools in politics as a whole.
Another issue might arise from focusing on cases in
which digital tools played a decisive role in politics at
large. Although these cases might be informative, they
are also likely to represent fringe phenomena. By
perpetually focusing on the flavor of the month,
researchers thus run the danger of losing sight of the
laws governing the predominant share of political
processes and phenomena. These issues are of course
not specific to the work with digital trace data but are
an inherent challenge for case selection in the social
sciences (Gerring, 2012, 2017). But the perpetual
exceptionalism that proponents of the work with
digital trace data tend to frame their manifestos
with, and the very strong influence of scientific pro-
tocols from computer science, engineering, and the
natural sciences, tend to obscure these pitfalls. This
makes it all the more important to restate the impor-
tance of social science methodology in addressing
political phenomena. To exaggerate, instead of falling
for an often highly simplistic approach to researching
political or social phenomena driven by approaches
based in computer science, engineering, or the natural
sciences it seems more promising to “normalize” the
work with digital trace data by anchoring it firmly in
pluralistic methodological traditions in the social
sciences (Jungherr, 2017). This means explicitly
addressing the place of theory in the work with digital
trace data.

In the other group, we find studies using digital
trace data as predictors of political events and phe-
nomena or proxies for other more traditional mea-
surement approaches in the social sciences, such as
surveys (Barberá, 2015; DiGrazia, McKelvey, Bollen,
& Rojas, 2013; Steinert-Threlkeld, Mocanu,
Vespignani, & Fowler, 2015; Tumasjan, Sprenger,
Sandner, & Welpe, 2010). Here, we find a strong
prominence of studies concentrating on statistical

predictions of various political outcomes based on
signals found in digital trace data (see Hofman,
Sharma, & Watts, 2017; Schoen et al., 2013). In style
and design, these studies follow computer science
papers attempting to predict social phenomena or
economic outcomes based on digital trace data (e.g.,
Choi &Varian, 2012). Although this literature is often
very sophisticated in the way data are collected, ana-
lyzed, and modeled, at its core these contributions
seem deeply uninterested in establishing the nature
of the link between the variables in their model. On
the one hand, this makes these studies highly popular
in that they seemingly offer a fairly straightforward
way to measure and predict social, economic, and
political phenomena. On the other hand, these studies
have been found to be highly vulnerable to replication
efforts, indicating that early hopes might be a case of
collective overexcitement rather than the hoped-for
replacement for more traditional measurement
approaches or the prediction of future developments
(Gayo-Avello, 2013; Jungherr, Jürgens, & Schoen,
2012; Lazer, Kennedy, King, & Vespignani, 2014;
Metaxas, Mustafaraj, & Gayo-Avello, 2011). Here, it
is of paramount importance that social science loses
its fascination with the proof-of-concept publication
model imported from computer science and instead
demands sophisticated tests of indicator validation
and the theorizing and testing of links between vari-
ables ostensibly linked. Otherwise, social science will
be drowned in false positives—ultimately ill-founded
claims of digital trace data predicting social and poli-
tical phenomena based on single-shot case studies
(Jungherr, 2017; Jungherr et al., 2016b).

What is missing for the most part in the literature
are studies connecting digital trace data meaningfully
to central debates in the social sciences, or meaning-
fully extending our conceptual framework to account
for political phenomena online. This lack means that,
with some prominent exceptions, current research
has little to say on the true social or political impact
of digital tools, or on how to advance current social
science debate. One cannot help but feel that a more
conscious anchoring of work based on digital trace
data in theory would help. Here, three areas are espe-
cially promising. First, we have to think more actively
about establishing a measurement theory for digital
trace data. How can we establish categories and pro-
cedures linking signals found in digital trace data
validly to conceptualizations of political and social
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phenomena of interest (Jungherr, 2017; Jungherr
et al., 2016a)? For this it pays to disregard the excep-
tionalism surrounding digital trace data and instead
connect with methodological work in statistics (e.g.,
Donoho, 2015; Efron & Hastie, 2016). The establish-
ment and continuous work on such a measurement
theory would do much in allowing us to more stably
establish digital trace data in the social science
mainstream.

Correspondingly, work based on digital trace data
could also contribute to theory building. Although
establishing links to existing theory is promising, the
increasing digitalization of social and political life
offers many chances to rethink the established body
of theories (Neuman, 2016). Which concepts and
mechanisms still have merit and which have over-
stayed their historical moment? How are digital
tools changing communication and politics as we
knew them? Here, digital trace data promise an inter-
esting perspective. An instructive example is the bulk
of work that has focused on challenging the well-
established contours of the classic theory on the
logic of collective action (Olson, 1965). These are
questions of high social importance. Take, for exam-
ple, the extensive debate about the perceived political
power of misinformation online—so-called fake
news. By using digital trace data to identify usage
patterns and effects, and by providing theories linking
these empirical patterns to social or political phenom-
ena of interest, social scientists can further scientific
debate on politics in contemporary societies as well as
provide advice in the attempts to solve central social
concerns (Watts, 2017). For example, in a recent,
highly imaginative study on an equally widely debated
current issue, trolling and online harassment, Munger
(2016), using Twitter data, developed a method for
reducing the use of anti-Black racist slurs by White
men on the platform, advancing the study of preju-
diced behavior and presenting a new way for battling
online harassment.

All this shows that realizing the potential of digital
trace data for the social sciences takes work on various
issues. We need a focused debate on the practicalities
of collecting and analyzing digital trace data. This is a
debate that is indeed productively unfolding. Less
prominent but of at least as much importance is the
linking of signals found in digital trace data to con-
cepts of interest. This search for a measurement the-
ory of digital trace data in the social sciences is only

beginning. Predominantly ignored is the final aspect,
the meaningful connection of patterns identified in
digital trace data with central debates in the social
sciences or the establishment of new theories account-
ing for communication and politics online. This con-
stitutes the empiricist’s challenge. How to connect
empirical evidence meaningfully so that a larger pic-
ture of the nature, patterns, and mechanisms of con-
temporary political life on, and with, digital tools can
emerge.We are happy to be able to present five strong
responses to this challenge.

The articles in this special issue

This special issue collects five contributions, all of
which use or address social media data, one of the
most prominent sources of digital trace data in the
social sciences. In many ways, these contributions
demonstrate the best of research with digital trace
data and allow us to extract four motifs, highlighting
a selection of promising features and practices.

The first motif is contextualization and theoretical
framing. One of the most consistent critiques of
research based on digital trace data is the relative
neglect of contextual framing and theoretical linking
in favor of an overwhelming emphasis on the data
themselves, their quality, and their magnitude (boyd
& Crawford, 2012; van Dijck, 2014). Without excep-
tion, the authors in this special issue demonstrate
how theory-driven approaches can lead to innovative
investigations into the empirical applicability of pro-
minent theoretical concepts while, at the same time,
providing conceptual tools and measures others can
build on. To name just two examples, in his article,
Freelon offers an operationalization of Stromer-
Galley’s “controlled interactivity” concept of electoral
campaigning (Stromer-Galley, 2014), thereby pro-
posing specific empirical criteria that can be used
to test its efficacy. Spaiser and her colleagues draw
on Castell’s theory of “communication power”
(Castells, 2009) to study the online struggle for
power during the 2011–2012 Duma and presidential
elections between pro-government and oppositional
groups in Russia.

The second motif is the relationship between data
andmedia affordances. Although, as Karpf (2017, p. 5)
notes, we still tend to think of “the media system” as
mainly characterized by the broadcast media institu-
tions that dominated the twentieth century, in the
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hybrid media system (Chadwick, 2013) the structure,
routines, and operations of these same institutions
have been reconfigured (if not replaced) in reaction
to pressures by new media that play an increasingly
powerful role in setting the agenda (Jungherr, 2014).
In their search for power, individual and institutional
actors (such as candidates, social movements, or poli-
tical parties), adjust their strategies on the basis of
what different platforms afford them. These new
parameters imply that the study of politics—especially
political communication—can hardly rely on singular
data sources any longer because this would imply
missing important pieces of the puzzle, given that
different players may find that a certain (or a combi-
nation of) media environment affords their strategic
purposes better than others. Thankfully, the rise of the
hybrid media system coincides with the rise in the
availability of digital trace data as well as the compu-
tational capacity to analyze them. In the articles
included in this special issue, we observe both highly
fruitful syntheses of different data sources and clear
understandings regarding why sampling these sources
according to the interests of each study ismore helpful
for researchers than attempting to get “everything
that’s out there.” In their study of how Twitter is
used as a tool for political communication,
McGregor and colleagues combine three million
tweets from three distinct groups (news media, poli-
tical actors, and the public—a choice reflecting the
changing balance of power in the political commu-
nication environment), with publicly available data on
candidates and elections as published in the news
media, the Federal Election Commission, and other
reports. Aiming to capture the Russian government’s
efforts to defame, discredit, marginalize, and counter-
mobilize the opposition in an environment in which
the opposition can (presumably) react more swiftly
and visibly than in highly controlled traditional media
such as TV or radio, Spaiser and colleagues analyze
more than 700,000 public tweets, allowing them to
carry out a dynamic discourse analysis. Facebook’s
huge user base and highly configurable interactive
environment that affords candidates great control
over what is posted on their Facebook pages, provides
Freelon with the ideal platform to operationalize and
empirically measure controlled interactivity.
Similarly, in their study of candidate-to-candidate
interaction, Laaksonen and colleagues use a data set
of 137,000 Facebook contributions from 1,111 Finish

candidate pages with the aim of studying interactions
in a media environment that can accommodate in-
depth conversations.

As a third motif, we distinguish what can be prob-
ably best referred to as innovative methodological
plurality. As King has argued, “big data” should not
be predominantly about the data. Instead, our focus
should be on developing innovative analytical meth-
ods in response to research opportunities provided by
these data (King, 2016). This special issue demon-
strates the benefits of this approach, not only through
the use of innovative analytical methods, but through
the manifestation of methodological plurality. Digital
trace data may have posed considerable challenges for
social science research, but as social scientists from
different methodological standpoints have come
together to face this challenge, new ideas about how
combinations of qualitative and quantitative
approaches can be united with the goal of shedding
light on both old and new questions are emerging. In
one such attempt that combines participatory obser-
vation and big-data analysis, Laaksonen and collea-
gues put forward their manifesto on how what they
call “big-data-augmented ethnography” can enhance
our understanding of candidate-to-candidate interac-
tions, outlining at the same time the different con-
ceptual and empirical stages of their proposed
approach. By flicking through the pages of this special
issue, the reader can also learn more—and assess the
benefits of—innovative methods in the work with
digital trace data. Starting from traditional statistical
applications that assess the relationship between the
volume of Twitter data and vote share (see the article
by McGregor and colleagues), continuing with fol-
lower-based network analysis (see the article by
Spaiser and colleagues), and several text analytic
approaches—such as dictionary-based methods for
examining candidate interactions on Facebook (see
the article by Freelon), and word count, n-gram, and
sentiment analysis for identifying pro-Putin and
opposition Twitter users in an attempt to understand
discourse dynamics in opposing electoral camps
(again, Spaiser and colleagues)—the articles present
a variety of methods in service of addressing specific
research questions.

The fourth and last motif, interdisciplinary
approaches, refers not to the work published in this
special issue but to the collaborative effort on the
part of the scholars behind it. One of the objectives in
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proposing the special issue was to bring together an
interdisciplinary group of scientists addressing in
their different fields the challenges of working with
digital trace data. It was our impression that
although many of the challenges were common
across disciplines, an interdisciplinary conversation
about how to overcome them was lacking. As men-
tioned, the challenges of these new data sources are
technical, conceptual, theoretical, and philosophical
and although some disciplines might be well
equipped to deal with some of these challenges,
each single one is very limited in addressing others.
Although the popularization of digital trace data and
the related challenges have clearly narrowed this
divide, it is with great pleasure that we see that the
result of the work published in this special issue is,
collectively, the outcome of political scientists, media
and communication scientists, computational social
scientists, computer scientists, and speech commu-
nication specialists.

The four motifs summarize a number of character-
istics found in the papers published in this special
issue. We believe they can support the scholarly com-
munity, not only in its continuous effort to ask and
answer meaningful questions in the age of big data.
Here, it is important to not lose sight of the broader,
societal consequences of the availability of massive
amounts of data. In an article discussing the conse-
quences of data-based surveillance, one of the major
questions posed by the emergence of big data, Nick
Couldry reflects on both the possibilities and perils of
this phenomenon for democracy more broadly. The
rise of what Rainie and Wellman (2012) have called a
“networked social operating system” over the last five
decades has led to shifts in the infrastructure of com-
munication, and has given rise to the emergence of
entirely new ways for citizens to connect with one
another through their technologies of choice. Shifts
such as these, Couldry argues, are changing funda-
mentally the nature of institutional power. In his
article “Surveillance Democracy” he discusses how
the rise of an infrastructure of surveillance brings
new tensions to our notions of autonomy and free-
dom in democratic societies. Pointing out that data-
driven processes with continuous tracking and cate-
gorizing functions have been embedded in spaces of
individual autonomy and social interaction today,
Couldry asks if we have reflected sufficiently on the

potential costs of a potential remodeling of democracy
and social and political life.

Asking meaningful questions in the age of
big data

As is often the case with technological phenomena
forcefully entering the public debate, the conversation
surrounding the potentials and risks of digital trace
data has been characterized by much hyperbole. This
can be clearly seen in the use and the debate sur-
rounding the term “big data.” Some have excitedly
praised their capacity to revolutionize every aspect of
contemporary life, while others have warned about
the hidden dangers and risks. These extreme positions
have somewhat more moderately found expression in
the discussion on the uses of digital trace data in
political science. Here, their potential was welcomed
by some as an opportunity to overcome limitations of
other more traditional measurement approaches,
while for others they posed a threat encouraging
inductive, predominantly data-driven research
divorced not just from established theories, but also
from its ostensive topic, politics. In practice, neither
the highly optimistic, nor the darkly pessimistic
expectations have been realized. Yet, elements of
both are evident in contemporary scholarship, raising
questions about how to realize the potential of this
new data source in addressing meaningful questions
while remaining conscious of their challenges.

Even when acknowledging the many pitfalls in
the work with “big data,” we believe their potential
for the social sciences in general and political
science in particular is considerable. As many have
correctly noted, digital trace data offer us the oppor-
tunity to better understand social and political phe-
nomena viewed through a new lens. That this lens
comes with specific distortions and blind spots does
not mean we should discard it. Instead, we should
spend time and effort to understand these specific
flaws so that we can account for them in the inter-
pretation of data made available to us through the
use of this new data type. This means putting a stop
to exaggerated expectations, seeing in digital trace
data a one-stop solution for everything that ails
social science or as the final key to unlocking nat-
ural laws of social life. Instead, we should approach
this data source as any other, with a measurement
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theory informing us on the interpretation of find-
ings based on digital trace data and through
research designs accounting for the specific poten-
tials and limitations of digital trace data (Jungherr,
2017; Salganik, 2017).

Most of all, we believe we should focus on how
digital trace data allow us to ask new and meaningful
questions in the social sciences instead of losing our-
selves in ultimately fruitless games of prediction. This
implies: (a) using these new data to reassess existing
theories, but most importantly building new ones in
light of new insights that could not have been acquired
with previous research tools; (b) developing new
concepts and measures that, in combination, can
help us better understand how attitudes and behaviors
captured by this new data source map not only onto
larger phenomena, but also onto our existing under-
standings, thereby making clearer what inferences we
can—and cannot—draw in the study of complex
social and political processes; (c) reassessing our epis-
temological tools and methods and through interdis-
ciplinary collaborations, reattuning them to synergize,
rather than compete, with one another; and (d) mak-
ing sure that this entire research program remains
consistent with scientific values, ethics, and practices.

Research using digital trace data has made huge
strides in a very short time. As discussed, this new
data source enables remarkable and exceptionally
creative scholarly work, asking meaningful questions
and providing insightful answers about the workings
of a variety of social and political phenomena and
processes, all the while inviting us to revisit established
theories and revitalizing interest in social and political
processes whose mechanics social scientists presumed
as well established for more than half a century. In
light of this ongoing development, we are excited to
present you with a stimulating collection of articles
that demonstrate some of the best aspects of big-data
research and at the same time provide thrilling new
insights into various topics in the field of information
technology and politics.
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