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ETHICAL APPROACHES TO
COMPUTATIONAL JOURNALISM
Konstantin Dörr

Since the implementation and evolution of the personal computer and the internet in the 1980s
and 1990s, the way that news is selected, produced, distributed, and consumed has changed
significantly (Domingo and Paterson, 2011; Mitchelstein and Boczkowski, 2009; Powers, 2012).
Today, algorithms are supporting and replacing work autonomously as operations, decisions, and
choices are increasingly delegated to software (Acemoglu and Restrepo, 2016; Arntz et al., 2016;
Autor, 2015; Just and Latzer, 2016). Algorithms decide which news is visible on Twitter and
Facebook. They determine the results from a Google search query; they also recommend which
news items are worth reading and how they are consumed (Anderson, 2012; Bucher, 2012;
Latzer et al., 2016; Resnick and Varian, 1997; Rieder, 2005). They predict the demand for specific
journalistic products as well as observe the audience. They are news producers, demand predictors, and gatekeepers (Napoli, 2014; Vos and Heinderyckx, 2015). Thus, the border between
professional actors, as well as between the intersection of production and distribution technologies, is vanishing (Neuberger, 2009; Weischenberg and Hienzsch, 1994: 478). Algorithmic
applications, e.g., WordSmith for automated text creation, can select, contextualize, and assign
relevance to certain pieces of information, generate journalistic value, and consequently fulfill
the functions of professional journalism, e.g., with automated sports reports (Caswell and Dörr,
2017; Dörr, 2016b). As journalism has the task of selecting, processing, and publishing news in
accordance with professional norms and values (Brosda, 2010: 259), algorithmic applications are
to be evaluated not only in terms of design – to fulfill the task they are programmed to complete
or respectively to proceed toward a pre-defined goal – but also ethical norms (Moor, 2006: 17).
This increasing complexity in human-computer-interaction is challenging the ways in which
professional journalism, the public, and communication studies assess and analyze the normative
and ethical challenges of digital news production like objectivity, accountability, and transparency
from a technical as well as theoretical perspective (Dörr et al., 2017; Ward, 2017). Along with this
advent and variety of algorithmic applications and the datafication of news production, the values
and responsibilities assigned to journalism and journalists are changing accordingly and must be
addressed from an ethical perspective (Brosda, 2010; Culver, 2016; Ward, 2017).
To provide ethical guidance along with normative questions for journalism practice, this
chapter locates the ethical discussion within media ethics and focuses on journalism ethics as a
reference point for an ethical and normative analysis of computational journalism. The chapter
shows how an ethical analysis of the question of responsibility can benefit from the theoretical
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approaches of the sociology of technology, with a particular focus on Rammert and SchulzSchaeffer’s (2002) concept of distributed agency. Thereby, it is possible to open an ethical debate
for normative questions without being solely limited to human agency and to integrate the role
of technology, as both developments are mutually dependent (Lewis, 2017).

Ethical challenges of computational journalism
It is important to clarify the state of the art of digital journalism to address normative questions.
The number of definitions and concepts like data or data-driven journalism (Gray et al., 2012),
computer-assisted reporting (Mayo and Leshner, 2000), and algorithmic, robotic, or automated
journalism (Anderson, 2012; van Dalen, 2012; Dörr, 2016b; Thurman et al., 2017) complicates
the theoretical demarcation and analysis (see Coddington, 2015, and this volume, Chapter 17;
Borges-Rey, this volume, Chapter21; and Dörr, 2016a, for a classification). Each of these concepts focuses on different use cases of data and software, ranging from research methods to story
visualization and automated text generation. However, it is agreed that computational journalism
serves as an umbrella term for technical innovations in journalism (Diakopoulos, 2017; Flew
et al., 2012; Koliska and Diakopoulos, this volume, Chapter 19; Neuberger and Nuernbergk,
2015). This understanding encompasses the focus on tooling and designing “practices or services
built around computational tools in the service of journalistic ends” (Coddington, 2015: 6). With
reference to Diakopoulos (2010, 2017: 177), computational journalism is here understood as “the
application of computing and computational thinking to enable journalistic tasks such as information gathering, organization and sensemaking, storytelling, and dissemination”.
While automation processes have always been part of journalism (Pavlik, 2017), the rapid
growth and use of digital data is not a new phenomenon, either (Buhl et al., 2013; Gandomi and
Haider, 2015; Zikopoulos et al., 2013). The term ‘big data’ summarizes the economic and societal risks and opportunities of mostly unstructured digital data and evokes normative challenges
itself, e.g., on transparency, objectivity, and accountability (Mayer-Schönberger and Cukier, 2013;
Richter, 2016).
This influence of algorithms and the increasing use of digital data raise new ethical questions
for professional journalism, which arise on various levels and are detected and discussed at the
following levels:
•
•
•
•
•

data search, origin, and use (Bradshaw, 2014; Zion and Craig, 2014; Zwitter, 2014),
algorithmic accountability (Diakopoulos, 2015, 2016; Dörr and Hollnbuchner, 2016; Dörr
et al., 2017),
algorithmic authority (Carlson, 2014; Kraemer et al., 2011; Young and Hermida, 2015),
algorithmic objectivity (e.g., Gillespie, 2014), and
algorithmic transparency (Diakopoulos and Koliska, 2016; McBride and Rosenstiel, 2014;
Montal and Reich, 2016).

As journalism ethics draws on and has been influenced by other ethical fields of application,
this chapter briefly explains the essential theoretical approaches that deal with the impact of
technology.
The terms ‘ethics’ and ‘morality’ must be distinguished at the outset. In general, ethics is a
discipline of practical philosophy dealing with and reflecting the morality of human action. In
contrast to ethics, morality means the variety of values, norms, and rules of human action that is
valid in a particular group, community, or society (Köberer, 2014: 21). Morality is “a system of
rules for guiding human conduct, and principles for evaluating those rules” (Tavani, 2011: 36). It
is a social phenomenon based on the social acceptance of norms and values. Norms, on the one
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hand, are generally applicable regulations for human action that follow social values. Values, on
the other hand, are desired social conceptions used to establish or legitimize norms.
Due to the development in information and communication technologies (ICT), the field
and cluster of ethical problems is dynamic. For example, in the case of technology design, norms
and values are either embedded at an organizational level – as part of the software development
in tech companies or media organizations – or are starting to be adapted in machine learning
processes autonomously due to the progress in artificial intelligence. Machine learning is “any
methodology and set of techniques that can employ data to come up with novel patterns and
knowledge, and generate models that can be used for effective predictions about the data” (Van
Otterlo, 2013). This latest development raises ethical questions whenever existing or future technology is causing normative uncertainty (Grunwald, 2016: 25). Therefore, ethical approaches to
new technologies “pose new versions of standard moral problems and moral dilemmas, exacerbating the old problems, and forcing us to apply ordinary moral norms in uncharted realms” (for
computer ethics, Johnson, 1985: 1, 2009). Until the late 1990s, technology was seen only as an
intermediary, a tool, without the possibility of acting morally (Grunwald, 2016; Kroes and Verbeek, 2014). But the complexity of software systems and recent developments in artificial intelligence show that technology is more than just a simple tool. Human actors are no longer the sole
moral authority when it comes to the selection and the processing of data and data signals (Adam,
2005). Consequently, it is necessary to analyze the degree of agency of algorithmic applications
in addition to their human counterparts and within the ethical discourse in journalism (Heise,
2016: 205; Mittelstadt et al., 2016).
Not only linked to computational systems and more of an encompassing approach, the ethics of technology focuses on the social context of technology, its prospects, its intended use, and
on possible implications for society. It serves as a guide in the social discourse and is part of the
political, economic, and scientific discussion on technology in general. Counseling in these areas,
for example, provides ethical reflection on political debates about the regulation of the internet,
on the impact of autonomous software (artificial intelligence), the relationship between technology and life (e.g., biotechnology, nanotechnology), or on questions of distributive justice and
digital divide (Grunwald, 2016, 30–32; Ropohl, 1995). The ethics of technology serves as a guide
in the early stages of a technical development, providing exploratory considerations on possible
consequences. Today, the transition to other ethical fields is permeable, as they intertwine.
Within technology ethics, machine ethics – sometimes referred to as robot ethics or algorithm
ethics – is another subfield. Emerging from artificial intelligence research, it specifically focuses
on the task of ensuring the ethical behavior of artificial agents (Shulman et al., 2009; Wallach
et al., 2008), e.g., on the morality of machines, or autonomous systems such as agents, robots, or
self-driving cars (Anderson and Anderson, 2011).
With relation to the field of journalism, media ethics and journalism ethics in particular allow
the ethical discussion of algorithms to be framed. Media ethics – a form of applied ethics – has
the task of constituting moral concepts for media-related actions and combining theoretical and
practical views in relation to ethical and normative standards (Köberer, 2014: 25). In the literature,
media ethics is often placed on a par with journalism ethics, but journalism ethics is a subfield of
media ethics. In addition to journalism ethics, media ethics also focuses on ethical questions in
other fields of application, such as advertising and public relations.
Within media ethics, journalism ethics serves specifically as a guide to approved societal moral
values as well as helps to define journalists’ work as professionals (Ward, 2017). In the scientific discourse, there are various systematic approaches to journalism ethics (for an overview, see
Brosda and Schicha, 2010). In this chapter, journalism ethics is conceptualized as a part of media
ethics and as normative ethics, related as a subfield to the ethics of philosophy. Within journalism ethics, the differentiation into various levels of action allows the attribution of responsibility
315
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at an individual and a social ethical level, referring to individual journalists as well as to actors at
the organizational and social levels (Debatin, 1998: 121). In media ethics, both individuals (media
maker and media user) as well as companies and media organizations (e.g., publisher) and editorial offices are defined as actors (Dörr et al., 2017: 124). Ethical questions of responsibility were
and are still solely linked to these stakeholders, as only human actors are able to act reasonably
(e.g., Kant KpV, 1788; Wunden, 1999). This chapter emphasizes the inclusion of socio-technical
approaches of the role of technology into the ethical discussion of journalism (Kroes and Verbeek, 2014). Although not emphasizing ethics, research is already beginning to address this issue
by focusing on actor-network theory (Latour, 2005; Lewis and Westlund, 2015; Salovaara, this
volume, Chapter 30). However, the increasing differentiation of journalistic tasks leads to questions of whether and how human beings or technology is assigned with responsibility. This calls
for a graduated approach. From a theoretical perspective, the concept of distributed agency by
Rammert and Schulz-Schaeffer (2002) allows the interplay between human agency and software
outcomes to be analyzed, and the distribution, as well as attribution, of responsibility in journalism to be framed for algorithmic applications. With the adoption of this concept, it is possible
to include technical questions for a broader normative analysis in journalism. This approach of
techno-social interaction helps to overcome the dichotomy of technological and social determinism, as the concept of distributed agency focuses on the interplay between technology and
society (Latzer, 2013; Rip, 2002).

Socio-technical concepts of agency
While questions of responsibility were throughout the philosophical and ethical discourse only
assigned to human actors, such as journalists, programmers, or service providers, it is valuable to
discuss the concept of agency and the moral status of technology in the light of algorithms and
developments in artificial intelligence (Kroes and Verbeek, 2014). To do so, this chapter refers to
socio-technical concepts of agency that help to visualize and theoretically frame the interplay
between journalistic actors and algorithms (Matsuzaki, 2011; Rammert, 2003, 2007).
In general, technical innovations like algorithmic search, text production, or recommendation applications can be classified as organizational, political, cultural, and institutional change
(Werle, 2007: 31). There are three different approaches to analyzing the impact of technology
on society. Technology can be seen as an actor, institution, or a system (Dolata and Werle, 2007:
17). Concepts of agency – e.g., the actor-network theory of Bruno Latour (2005) or the previously mentioned concept of distributed agency (Rammert and Schulz-Schaeffer, 2002) – focus
on the micro-level. Institutional and system approaches focus on the impact of technology on
an organizational (meso-) and social (macro-) level (Lessig, 1999; Winner, 1986). Central to this
classification is the question of whether software can be analyzed as an independent entity with
autonomous agency (Dolata and Werle, 2007: 46).
Within this theoretical discussion of agency, there are four different positions (Matsuzaki,
2011: 301). The first is sociological concepts, which solely attribute agency to human actors
(Collins and Kusch, 1998). The second is the approach of Bruno Latour (1987), in which agency
is related to the state of change, whether caused by human or technology. Third, there are
approaches that directly criticize this operationalization of agency, focusing instead on a more
complex and graduated approach to agency (Rammert and Schulz-Schaeffer, 2002). Finally, there
are approaches that operationalize technology as a fictional actor (Werle, 2002).
In this chapter, I argue that rather than attributing to technology aspects of intention or
consciousness in its operation – the selection and the assignment of relevance to data – solely
from a techno-deterministic point of view (Häußling, 2014), an ethical discussion should analyze technology in interdependence with human actors and as a part of collaborative activities.
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At the same time, this involves moving away from Gidden´s three-level model of action (1984)
and Latour´s (1987, 2005) concept of agency (Rammert, 2008: 10). For this reason, the chapter
focuses on the concept of “distributed agency” (Rammert and Schulz-Schaeffer, 2002). This
approach helps to frame the action independently from the nature of the agent – whether
human or technical – and to classify its action into various levels. It permits the ethical questions
of responsibility to be posed in empirical research. From a technological perspective, agents are
specific computer programs:
That means that actions are delegated to them. The agents divide and delegate the
action among other agents. They cooperate with one another, thereby moving, being
initiative and addressing others. They coordinate the cooperation themselves and communicate the result of their activities to the human user.
(Rammert, 2008: 4)
Agency is here conceptualized as a three-level process to theoretically analyze the interaction
levels between human actors and algorithms as advanced technologies show signs of increased
self-activity, as “they are written with the intention that software agents can execute actions like
human agents” (Ibid.). This concept enables the discussion about the level, the linking, and the
attribution of agency to journalistic actors and computational processes in relation to the technical development and the status of the social discourse (Rammert and Schulz-Schaeffer, 2002: 43;
Rammert, 2007, 2008). Within this concept of distributed agency, the simplest form of action is
to cause a difference (level 1: causality). This is similar to Latour’s term “actant” or Callon’s term
“translation” (Callon, 1986; Latour, 2005). On this level, it does not make any difference whether
humans, machines, or programs execute the action.
The second level focuses on the action in which the actor has the space and capacity to act
differently and to choose between options (level 2: contingency). When technologies reach this
level of contingency, they no longer follow the mathematical paradigm of command and execution. For example, dialogical interfaces and internal user modeling increase this level of action
(Rammert, 2008: 11). Within this concept, there are different degrees of freedom. On level 2, the
spectrum ranges from the selection of predefined routines of software to self-adapting learning
algorithms.
Rammert and Schulz-Schaeffer (2002) also identify an even more complex form of action, in
which the actors can reflect their actions and add meaningful explanation (level 3: intentionality) (see Table 23.1). Therefore, the question of which level of agency is present depends on the
interactive relationship between human actors and the software (Rammert and Schulz-Schaeffer,
2002: 50).

Table 23.1 Levels and grades of agency (c.f. Rammert and Schulz-Schaeffer, 2002; Rammert, 2008: 11)
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Implications for journalism
The theoretical concept of distributed agency permits the inclusion of the role of technology as
an equal actor in news production. But without specific technical knowledge about the research
object, it is difficult to determine the potential and ethical impact of algorithmic applications
(Rath, 2006). Algorithmic processes are often invisible – described as a black box (Diakopoulos,
2015). Therefore, it is necessary to deconstruct these processes for algorithmic applications in
journalism to provide ethical implications. Most of the computational processes include prioritization, classification, association, and filtering (Diakopoulos, 2016). This approach is a part of
studies in technology assessment (Guston and Sarewitz, 2002). On a technical level, the concept
of reverse engineering, the “process of extracting the knowledge or design blueprints from
anything man-made”, is valuable (Eilam, 2005: 3; Diakopoulos, 2015: 404). This deconstruction
into input-throughput-output processes of algorithmic applications can lead to decision trees
that help to visualize decision-making rules and to apply an ethical analysis. These decision trees
are prevalent in business administration, informatics, and artificial intelligence research but less
frequently used in journalism (Bendel, 2015). However, the complexity of “decision-making
structures can quickly exceed the human and organizational resources available for oversight”
(Mittelstadt et al., 2016: 7; Kitchin, 2016). Therefore, it is necessary to embed computational
thinking as an aspect of news production as well as to create awareness of the use of software and
computational processes and emerging ethical challenges.
Furthermore, the analysis of ethical challenges in computational journalism should not only
focus on professional journalists. IT specialists, project managers, information architects, product
developers, and programming technicians as well as systems designers are already an essential part
of news production and the ethical debate, as “a designer must envision the design, the algorithms, and the interfaces in use so that technical decisions do not run at odds with moral values”
(Friedman and Nissenbaum, 1996: 344). For example, the “ethical protocols design-approach”
can help to fulfill ethical requirements in media production, as it implements normative constraints in autonomous systems (Turilli, 2007). But this complexity also increases the demands
placed on media makers and media owners, as they must guarantee journalistic services in line
with ethical and normative standards. Alongside journalistic actors, this responsibility is to be
extended to data suppliers, software companies, and programmers, as “[a]utomated systems must
be designed with transparency and accountability as their primary objectives, so as to prevent
inadvertent and procedurally defective rule-making” (Citron, 2007: 1308). It is the combination
of empirical approaches to deconstructing algorithmic applications with the concept of distributed agency that enables a discussion of different levels of agency and the weighting of ethical
challenges. It can help to clarify which actor – whether man or machine – has a certain degree of
agency at a specific level in media production. This can be the deconstruction of a search query
or the process for automated text generation. It can clarify the following:
•
•
•
•

who is responsible for a specific action,
for the consequences of the action,
who is affected,
and at which level.
(Debatin, 1998: 117)

This hierarchy is characterized and influenced by different and often contradictory structural
conditions of the media system, e.g., economic and technological pressure. With a theoretical
framework, it is possible to identify and reorder the levels of responsibility before, during, and
after production regarding the impact of technology on journalism (Dörr and Hollnbuchner,
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2016). However, it is difficult to attribute responsibility to specific individual actors. News production is a complex and often multi-level process including several actors. An example of
journalistic action is the gap between the decision-making editorial team, the journalist, and
the responsible editor. Now, data suppliers, programmers, and autonomous software complicate the
differentiation even more. Therefore, it is necessary to attribute responsibility depending on the
specific technical application, the level of agency, and the specific setting in news production.

Outlook
This chapter is an attempt to extend the ethical discussion of responsibility in computational journalism to approaches of the sociology of technology. The theoretical concept of distributed agency
allows the distinct interplay of and tension between humans and technology in news production to
be framed. It also helps to include different actors in the ethical analysis. As it is unclear what will
happen if normative demands are changing and programmers, software, or data provider – none
socialized in professional journalism – start to play an even more important role in news production,
it is necessary for the impact of algorithmic applications, new actors, and their increasing influence
to be embedded within an analysis of how to govern these powers adequately. Recently, Saurwein
et al. (2015) identified and framed several governance options for algorithmic applications ranging from market mechanisms to command and control regulation by state authorities as well as
alternative modes of governance including self-organization of individual companies and collective
self-regulation by industry branches and co-regulation – a regulatory cooperation between state
authorities and the industry. The governance of algorithmic applications in journalism includes,
for example, questions of manipulation, bias, censorship, the violation of privacy rights, or social
discrimination (Saurwein et al., 2015: 38). With technical developments challenging journalism on
a daily basis, it is important to frame the ethical debate within these regulatory choices. First and
foremost, the main task is to restore the public’s declining trust in journalism (Henry, 2007). To
build trust in algorithmic applications, it is necessary to show how the data are collected, where they
come from, to reveal parts of the code, and to indicate which actors took part in the programming
(Diakopoulos, 2016). It is necessary to assess the technical innovations in journalism and their specific impact on society, and ethicists, media experts, technicians, and journalists as well as regulators
will play a significant part in this discussion. The variety of structural and ethical challenges facing
journalism can only be solved jointly. To name a few tools for confidence building in professional
journalism: media organizations should build up and strengthen organizational and institutional
committees of (self)control, for example, calling for a digital press council as a self-regulatory measure. They should adapt and renew their ethical guidelines for the new digital challenges and visualize computational power structures to ensure transparency and consequently to build trust. They
should collect data on their own to guarantee the highest standards of journalistic quality. If possible,
computational tools with an impact on the content and distribution of news should be developed
in-house. They should integrate the audience in the ethical discussion, e.g., for crowd-based application development and data collection (open code and open data).

Further reading
Although it is regrettably available only in German, I recommend Handbuch Medien- und Informationsethik (Stuttgart: J.B. Metzler, 2016), edited by Jessica Heesen, for a broad overview of various
ethical approaches and the present challenges of technology and data in journalism. To investigate the influence of technology on society, I recommend The Social Construction of Technological
Systems: New Directions in the Sociology and History of Technology (Cambridge, MA, 2012) edited by
Bijker, W.E., Hughes, T P., Pinch, T., and Douglas, D.G.
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Note: Here and elsewhere, this chapter draws on material published in Dörr and Hollnbuchner (2016) and Dörr et al. (2017).

References
Acemoglu, D. and Restrepo, P. (2016) “The race between machine and man: Implications of technology
for growth, factor shares and employment.” National Bureau of Economic Research, 22252. Retrieved from
www.nber.org/papers/w22252
Adam, A. (2005) “Delegating and distributing morality: Can we inscribe privacy protection in a machine?”
Ethics and Information Technology, 7(4), 233–242.
Anderson, C. W. (2012) “Towards a sociology of computational and algorithmic journalism.” New Media &
Society, 15(7), 1005–1021.
Anderson, M. and Anderson, S. L. (eds.). (2011) Machine Ethics. Cambridge: Cambridge University Press.
Arntz, M., Gregory, T. and Zierahn, U. (2016) “The risk of automation for jobs in OECD countries: A
comparative analysis.” OECD Social, Employment and Migration Working Papers, 189. doi:10.1787/5jlz9h
56dvq7-en
Autor, D. H. (2015) “Why are there still so many jobs? The history and future of workplace automation.”
Journal of Economic Perspectives, 29(3), 3−30.
Bendel, O. (2015) “Einfache moralische Maschinen: Vom Design zur Konzeption.” In T. Barton et al. (eds.),
Prozesse, Technologie, Anwendungen, Systeme und Management. Angewandte Forschung in der Wirtschaftsinformatik: Hochschule Luzern (pp. 171–180).
Bradshaw, P. (2014) “Data journalism.” In L. Zion and D. Craig (eds.), Ethics for Digital Journalists: Emerging
Best Practices. New York, NY: Routledge (pp. 202–219).
Brosda, C. (2010) “Journalismus.” In C. Brosda and C. Schicha (eds.), Handbuch Medienethik. Wiesbaden:
VS Verlag für Sozialwissenschaften (pp. 257–277).
Brosda, C. and Schicha C. (2010) Handbuch Medienethik. Wiesbaden: VS Verlag für Sozialwissenschaften.
Bucher, T. (2012) “Want to be on the top? Algorithmic power and the threat of invisibility on Facebook.”
New Media & Society, 14(7), 1164–1180.
Buhl, H. U., Röglinger, M., Moser, F. and Heidemann, J. (2013) “Big data: A fashionable topic with(out)
sustainable relevance for research and practice?” Business & Information Systems Engineering, 5(2), 65–69.
Callon, M. (1986) “Some elements of a sociology of translation: Domestication of the scallops and the
fishermen of St. Brieux Bay.” In J. Law (ed.), Power, Action, and Belief. London: Routledge (pp. 196–229).
Carlson, M. (2014) “The robotic reporter. Automated journalism and the redefinition of labor, compositional forms, and journalistic authority.” Digital Journalism, 3(3), 416–431.
Caswell, D. and Dörr, K. (2017) “Automated journalism 2.0: Event-driven narratives. From simple descriptions to real stories.” Journalism Practice, 1–21 [online first].
Citron, D. K. (2007) “Technological due process.” Washington University Law Review, 85, 1249–1313.
Coddington, M. (2015) “Clarifying journalism’s quantitative turn. A typology for evaluating data journalism, computational journalism, and computer-assisted reporting.” Digital Journalism, 3(3), 331–348.
Collins, H. M. and Kusch, M. (1998) The Shape of Actions: What Humans and Machines Can Do. Cambridge,
MA: The MIT Press.
Culver, K. B. (2016) “Disengaged ethics. Code development and journalism’s relationship with ‘The Public’.” Journalism Practice, 11(4), 477–492.
Debatin, B. (1998) “Verantwortung im Medienhandeln. Medienethische und handlungstheoretische Überlegungen zum Verhältnis von Freiheit und Verantwortung in der Massenkommunikation.” In W. Wunden (ed.), Freiheit und Medien. Beiträge zur Medienethik. Frankfurt a.M.: Abt. Verlag (pp. 113–130).
Diakopoulos, N. (2010) A Functional Roadmap for Computational Journalism. Retrieved from www.nickdiako
poulos.com/wp-content/uploads/2007/05/CJ_Whitepaper_Diakopoulos.pdf
Diakopoulos, N. (2015) “Algorithmic accountability: Journalistic investigation of computational power
structures.” Digital Journalism, 3(3), 398–415.
Diakopoulos, N. (2016) “Accountability in algorithmic decision making.” Communications of the ACM,
59(2), 56–62.
Diakopoulos, N. (2017) “Computational journalism and the emergence of news platforms.” In S. A.
Eldridge II and B. Franklin (eds.), The Routledge Companion to Digital Journalism Studies. London: Routledge (pp. 176–184).

320

Downloaded By: 10.3.98.93 At: 07:30 17 Jan 2019; For: 9781315270449, chapter23, 10.4324/9781315270449-24

Ethical computational journalism
Diakopoulos, N. and Koliska, M. (2016) “Algorithmic transparency in the news media.” Digital Journalism,
5(7), 809–828.
Dolata, U. and Werle, R. (2007) “Bringing technology back in.” In U. Dolata and R. Werle (eds.), Gesellschaft
und die Macht der Technik. Sozioökonomischer und institutioneller Wandel durch Technisierung. Frankfurt a.M.:
Campus (pp. 15–43).
Domingo, D. and Paterson, C. (2011) Making Online News: Newsroom Ethnographies in the Second Decade of
Internet Journalism. New York, NY: Peter Lang.
Dörr, K. (2016a) “Algorithmen, big data und ihre Rolle im computational journalism.” In K. Meier and
C. Neuberger (eds.), Journalismusforschung. Stand und Perspektiven. Baden-Baden: Nomos (pp. 245–264).
Dörr, K. (2016b) “Mapping the field of algorithmic journalism.” Digital Journalism, 4(6), 700–722.
Dörr, K. and Hollnbuchner, K. (2016) “Ethical challenges of algorithmic journalism.” Digital Journalism,
5(4), 404–419.
Dörr, K., Köberer, N. and Haim, M. (2017) “Normative Qualitätsansprüche an algorithmischen Journalismus.” In I. Stapf, M. Prinzing and A. Filipovi (eds.), Gesellschaft ohne Diskurs? Digitaler Wandel und
Journalismus aus medienethischer Perspektive. Kommunikations- und Medienethik. Baden-Baden: Nomos (pp.
121–131).
Eilam, E. (2005) Reversing: Secrets of Reverse Engineering. Indianapolis, IN: Wiley.
Flew, T., Spurgeon, C., Daniel, A. and Swift, A. (2012) “The promise of computational journalism.” Journalism Practice, 6(2), 157–171.
Friedman, B. and Nissenbaum, H. (1996) “Bias in computer systems.” ACM Transactions on Information
Systems, 14(39), 330–347.
Gandomi, A. and Haider, M. (2015) “Beyond the hype: Big data concepts, methods, and analytics.” International Journal of Information Management, 35(2), 137–144.
Giddens, A. (1984) The Constitution of Society: Outline of the Theory of Structuration. Cambridge: Polity Press.
Gillespie, T. (2014) “The relevance of algorithms.” In T. Gillespie, P. Boczkowski and K. Foot (eds.), Media
Technologies: Essays on Communication, Materiality, and Society. London: The MIT Press (pp. 167–194).
Gray, J., Bounegru, L. and Chambers, L. (eds.). (2012) The Data Journalism Handbook: How Journalists Can
Use Data to Improve the News. Sebastopol, CA: O’Reilly Media.
Grunwald, A. (2016) “Technikethik.” In J. Heesen (ed.), Handbuch Medien- und Informationsethik. Stuttgart:
J. B. Metzler (pp. 25–32).
Guston, D. H. and Sarewitz, D. (2002) “Real-time technology assessment.” Technology in Society, 24(1),
93–109.
Häußling, R. (2014) Techniksoziologie. Baden-Baden: Nomos.
Heise, N. (2016) “Algorithmen.” In J. Heesen (ed.), Handbuch Medien- und Informationsethik. Stuttgart: J. B.
Metzler (pp. 202–209).
Henry, N. (2007) American Carnival: Journalism Under Siege in an Age of New Media. Berkeley, CA: O’Reilly
Media.
Johnson, D. G. (1985, 2009) Computer Ethics. London: Pearson.
Just, N. and Latzer, M. (2016) “Governance by algorithms: Reality construction by algorithmic selection on
the Internet.” Media, Culture & Society, 39(2), 238–258.
Kant, I. (1788) Kritik der praktischen Vernunft. Riga: Hartknoch.
Kitchin, R. (2016) “Thinking critically about and researching algorithms.” Information, Communication &
Society, 20(1), 14–29.
Köberer, N. (2014) Advertorials in Jugendprintmedien. Ein medienethischer Zugang. Wiesbaden: VS Verlag für
Sozialwissenschaften.
Kraemer, F., Van Overveld, K. and Peterson, M. (2011) “Is there an ethics of algorithms?” Ethics and Information Technology, 13(3), 251–260.
Kroes, P. and Verbeek, P. (2014) The Moral Status of Technical Artefacts. Wiesbaden: Springer.
Latour, B. (2005) Reassembling the Social: An Introduction to Actor-network-theory. Oxford: Oxford University
Press.
Latzer, M. (2013) “Medienwandel durch Innovation, Ko-Evolution und Komplexität.” Medien & Kommunikationswissenschaft, 61(2), 235–252.
Latzer, M., Hollnbuchner, K., Just, N. and Saurwein, F. (2016) “The economics of algorithmic selection on
the Internet.” In J. Bauer and M. Latzer (eds.), Handbook on the Economics of the Internet. Cheltenham:
Edward Elgar (pp. 395–425).
Lessig, L. (1999) Code and Other Laws of Cyberspace. New York, NY: Basic Books.

321

Downloaded By: 10.3.98.93 At: 07:30 17 Jan 2019; For: 9781315270449, chapter23, 10.4324/9781315270449-24

Konstantin Dörr
Lewis, S. C. (2017) “Digital journalism and big data.” In S. A. Eldridge II and B. Franklin (eds.), The Routledge Companion to Digital Journalism Studies. London: Routledge (pp. 126–136).
Lewis, S. C. and Westlund, O. (2015) “Actors, actants, audiences, and activities in cross-media news work.”
Digital Journalism, 3(1), 19–37.
Matsuzaki, H. (2011) “Die Frage nach der ‘Agency’ von Technik und die Normenvergessenheit der Techniksoziologie.” In N. Lüdtke and H. Matsuzaki (eds.), Akteur – Individuum – Subjekt: Fragen zu ‘Personalität’ und ‘Sozialität’. Wiesbaden: VS Verlag (pp. 301–325).
Mayer-Schönberger, V. and Cukier, K. (2013) Big Data: A Revolution that Will Transform How We Live, Work,
and Think. London: John Murray Publishers.
Mayo, J. and Leshner, G. (2000) “Assessing the credibility of computer-assisted reporting.” Newspaper
Research Journal, 21(4), 68–82.
McBride, K. and Rosenstiel, T. (2014) “New guiding principles for a new era of journalism.” In K. McBride
and T. Rosenstiel (eds.), The New Ethics of Journalism. Thousand Oaks, CA: CQ Press (pp. 1–6).
Mitchelstein, E. and Boczkowski, P. J. (2009) “Between tradition and change: A review of recent research
on online news production.” Journalism, 10(5), 562–586.
Mittelstadt, B. D., Allo, P., Taddeo, M., Wachter, S. and Floridi, L. (2016) “The ethics of algorithms: Mapping
the debate.” Big Data & Society, 3(2), 1–21.
Montal, T. and Reich, Z. (2016) “I, Robot. You, Journalist. Who is the Author?” Digital Journalism, 5(7),
829–849.
Moor, J. H. (2006) “The nature, importance, and difficulty of machine ethics.” IEEE Intelligent Systems,
21(4), 18–21.
Napoli, P. M. (2014) “Automated media: An institutional theory perspective on algorithmic media production and consumption.” Communication Theory, 24(3), 340–360.
Neuberger, C. (2009) “Internet, Journalismus und Öffentlichkeit. Analyse des Medienumbruchs.” In C.
Neuberger, C. Nuernbergk and M. Rischke (eds.), Journalismus im Internet: Profession – Partizipation –
Technisierung. Wiesbaden: VS Verlag für Sozialwissenschaften (pp. 19–105).
Neuberger, C. and Nuernbergk, C. (2015) “Verdatete Selbstbeschreibung der Gesellschaft – Über den
Umgang des Journalismus mit Big Data und Algorithmen.” In F. Süssenguth (ed.), Die Gesellschaft der
Daten. Über die digitale Transformation der sozialen Ordnung. Bielefeld: Transcript (pp. 199–224).
Pavlik, J. (2017) “Data, algorithms, and code: Implications for journalism practice.” In S. A. Eldridge II
and B. Franklin (eds.), The Routledge Companion to Digital Journalism Studies. London: Routledge (pp.
265–273).
Powers, M. (2012) “In forms that are familiar and yet-to-be invented: American journalism and the discourse of technologically specific work.” Journal of Communication Inquiry, 36(1), 24–43.
Rammert, W. (2003) “Technik in Aktion: Verteiltes Handeln in soziotechnischen Konstellationen.” TUTS
Working Papers, 2, 1–23.
Rammert, W. (2007) Technik – Handeln – Wissen. Zu einer pragmatistischen Technik- und Sozialtheorie. Wiesbaden: VS Verlag für Sozialwissenschaften.
Rammert, W. (2008) “Where the action is: Distributed agency between humans, machines, and programs.”
TUTS Working Papers, 4, 1–29.
Rammert, W. and Schulz-Schaeffer, I. (2002) “Technik und Handeln. Wenn soziales Handeln sich auf
menschliches Handeln und technische Abläufe verteilt.” In W. Rammert and I. Schulz-Schaeffer (eds.),
Können Maschinen handeln? Soziologische Beiträge zum Verhältnis von Mensch und Technik. Frankfurt a.M.:
Campus (pp. 11–64).
Rath, M. (2006) “Wahrhaftigkeit des Journalismus: Moralanspruch oder Marktfaktor?” In H. Niesyto, M.
Rath and H. Sowa (eds.), Medienkritik heute. Grundlagen, Beispiele und Praxisfelder. München: Kopaed (pp.
117–128).
Resnick, P. and Varian, H. R. (1997) “Recommender systems.” Communications of the ACM, 40(3), 56–58.
Richter, P. (2016) “Big data.” In J. Heesen (ed.), Handbuch Medien- und Informationsethik. Stuttgart: J. B.
Metzler (pp. 210–216).
Rieder, B. (2005) “Networked control: Search engines and the symmetry of confidence.” International Review
of Information Ethics, 3, 26–32.
Rip, A. (2002) Co-evolution of Science, Technology and Society. Expert Review, Bundesministerium Bildung und
Forschung, Förderinitiative Politik, Wissenschaft und Gesellschaft (Science Policy Studies).
Ropohl, G. (1995) “Die Dynamik der Technik und die Trägheit der Vernunft.” In H. Lenk and H. Poser
(eds.), Neue Realitäten – Herausforderung der Philosophie. Berlin: Akademie Verlag (pp. 102–119).
Saurwein, F., Just, N. and Latzer, M. (2015) “Governance of algorithms: Options and limitations.” Info, 17(6),
35–49.

322

Downloaded By: 10.3.98.93 At: 07:30 17 Jan 2019; For: 9781315270449, chapter23, 10.4324/9781315270449-24

Ethical computational journalism
Shulman, C., Jonsson, H. and Tarleton, N. (2009) “Machine ethics and superintelligence.” In C. Reynolds
and A. Cassinelli (eds.), AP-CAP 2009: The Fifth Asia-Pacific Computing and Philosophy Conference, 1–2
October, University of Tokyo, Japan, Proceedings AP-CAP 2009 (pp. 95–97).
Tavani, H. H. (2011) Ethics and Technology. Controversies, Questions, and Strategies for Ethical Computing. Hoboken, NJ: Wiley.
Thurman, N., Dörr, K. and Kuntert, J. (2017) “When reporters get hands-on with robo-writing. Professionals consider automated journalism’s capabilities and consequences.” Digital Journalism, 5(10),
1240–1259.
Turilli, M. (2007) “Ethical protocols design.” Ethics and Information Technology, 9(1), 49–62.
Van Dalen, A. (2012) “The algorithms behind the headlines. How machine-written news redefines the core
skills of human journalists.” Journalism Practice, 6(5–6), 648–658.
Van Otterlo, M. (2013) “A machine learning view on profiling.” In M. Hildebrandt and K. de Vries (eds.),
Privacy, Due Process and the Computational Turn-Philosophers of Law Meet Philosophers of Technology. Abingdon: Routledge (pp. 41–64).
Vos, T. P. and Heinderyckx, F. (2015) Gatekeeping in Transition. New York, NY: Routledge.
Wallach, W., Allen, C. and Smit, I. (2008) “Machine morality: Bottom-up and top-down approaches for
modelling human moral faculties.” AI & Society, 22(4), 565–582.
Ward, S. (2017) “Digital journalism ethics.” In S. A. Eldridge II and B. Franklin (eds.), The Routledge Companion to Digital Journalism Studies. London: Routledge (pp. 35–43).
Weischenberg, S. and Hienzsch, U. (1994) “Die Entwicklung der Medientechnik.” In K. Merten, S. J.
Schmidt and S. Weischenberg (eds.), Die Wirklichkeit der Medien. Eine Einführung in die Kommunikationswissenschaft. Opladen: Westdeutscher Verlag (pp. 455–480).
Werle, R. (2002) “Technik als Akteurfiktion.” In W. Rammert and I. Schulz-Schaffer (eds.), Können Maschinen handeln? Frankfurt: Campus (pp. 119–139).
Werle, R. (2007) “Zur Interdependenz von Innovationen.” In H. Hof and U. Wengenroth (eds.), Innovationsforschung. Hamburg: LIT (pp. 31–40).
Winner, L. (1986) The Whale and the Reactor. Chicago, IL: University of Chicago Press.
Wunden, W. (1999) “Freiheitliche Medienmoral. Konzept einer systematischen Medienethik.” In R. Funiok,
U. Schmälzle and C. Werth (eds.), Medienethik – Die Frage der Verantwortung. Bonn: Bundeszentrale für
politische Bildung (pp. 35–55).
Young, M. L. and Hermida, A. (2015) “From Mr. and Mrs. Outlier to central tendencies.” Digital Journalism, 3(3), 381–397.
Zikopoulos, P., de Roos, D., Parasuraman, K., Deutsch, T., Corrigan, D. and Giles, J. (eds.). (2013) Harness
the Power of Big Data: The IBM Big Data Platform. New York, NY: McGraw-Hill.
Zion, L. and Craig, D. (2014) Ethics for Digital Journalists: Emerging Best Practices. New York, NY: Routledge.
Zwitter, A. (2014) “Big data ethics.” Big Data & Society, 1(2), 1–6.

323

