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What is responsible drone
journalism?
Astrid Gynnild and Turo Uskali

Introduction
A drone is a flying vehicle that is remotely piloted or programmed to perform
autonomous actions. In journalism, drones are often referred to as flying robots
or camera drones. More formally, they are known as unmanned aerial vehicles
(UAVs), unmanned aerial systems (UASs) or remotely piloted aircrafts (RPAs).
News events such as protests, floods, fires, warfare and underwater operations
exemplify only a snippet of what might possibly be covered in outstanding
ways with unmanned aerial vehicles available to reporters.
Since 2011, news outlets on all continents have gradually embraced the
options for disseminating imagery captured by camera drones. With drones
being available to anyone who is interested, professional photographers
and civilians have immersed themselves in a disruptive technology that is
growing into a global, multibillion-dollar industry. With new opportunities
for drone experimenting, hobby pilots and data techies from a multitude of
backgrounds are also attracted to the drones. This attraction, in turn, encourages further exploration of drones as a newsgathering tool, although the
experimenting sometimes appears to be prompted more by the possibilities
of technology than the requirements of journalism.
In this book, we explore how the rapid expansion of dronalism – the process of doing drone journalism (Goldberg et al., 2013) – challenges established journalism at its roots. In particular, we investigate the opportunities
and obstacles confronting what we have termed responsible drone journalism. The concept of responsible drone journalism merges responsible journalism with drone journalism. But, as we shall explore, it does more than that.
When collecting data for this book, we were immersed in the most stunning video captures, for instance, of San Francisco day and night: www.
youtube.com/watch?v=0vJJ4-vgkUk. Turo experienced the joy of students
who posted the first successful videos from a solo drone in the Finnish
fields. We watched hours of video clips demonstrating that in the future,
drone giants like Global Hawk might not be the worst autonomous warfare
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vehicle, although it might spend more than 30 hours in the air. The growing
investments in micro or even nano-drones, barely the size of insects, open
up possibilities for new kinds of urban military attacks.
At this point in history, though, politicians and entrepreneurs across the
globe seem to focus predominantly on the adventurous growth prospects of
the emerging civilian drone industry. In a high-tech country like Norway,
commercial and civil uses of drones are promoted as the country’s new oil –
products made for the international market. Drones are launched as the ultimate, complementary solution in fields as different as military espionage,
electricity networks inspection and undersea iceberg identification. The
Norwegian drone industry, for instance, currently employs 10,000 people
but envisages employing nine times as many within three years.
Internationally, the first drone taxis are about to be available for public
hire. Drone taxis might actually resolve some of the problems with traffic
jams in densely populated cities. Drone taxis should be fairly easy to regulate in accordance with existing aviation rules. Due to their size, they are
visible from a distance, and they create enough noise for people to become
aware of their movements.

Multiple perspectivizing
In journalism, drone technology exemplifies what is defined as a disruptive
innovation (Bower and Christensen, 1995; Christensen, 1997; Christensen
and Raynor, 2003). With camera drones, reporters are not dependent on renting helicopters or cranes to get aerial imagery; even though camera drones in
several respects are still inferior to mainstream technologies such as helicopters, drones are quicker and cheaper to use, and they can easily provide videos
from areas that were previously visually inaccessible (Gynnild 2014b).
Existing research on drone journalism indicates that authors are typically concerned with ethical issues such as privacy and safety on behalf of
journalists (Culver, 2014; Cruz Silva, 2016; Gynnild, 2014a; Tremayne &
Clark, 2014). Empirical studies demonstrate how drone reporters are
stretched between technological opportunities on the one hand and professional codes of conduct on the other. A growing community of drone
startup enthusiasts, in contrast, extends the notions of what visual journalism is or should be (Giones & Brem, 2017); educators are increasingly
grappling with unexpected issues when designing drone courses in higher
education (Marron, 2013). The long-term consequences of this agency are
particularly interesting especially since camera drones constantly put the
limits of Press Freedom around the world to the test (Lauk et al., 2016).
In the larger picture of a drone society in the making, lawmakers and government officials grapple with intricately logistical problems of unmanned
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aerial vehicles in lower airspace; international aviation rules are contested by
governmental differences in the ways military, commercial and civilian uses
of drones are perceived, and thus how various regulatory mismatches ought
to be aligned. Commercial uses of drones, of which journalism constitutes
a small but crucial part of the puzzle, are instigated by surprisingly large
national variations in the regulatory perceptions of privacy (Silva, 2016). In
his examination of the relationship between technology and culture, Howley
(2018) argues that “media discourse plays a decisive role in shaping these
new technologies, understanding their applications in various spheres of
human activity, and integrating them into everyday life” (p. xv).
Based on our investigation of civilian drones during the last seven years,
we propose that such remotely controlled, unmanned aerial vehicles are
soon going to be a natural and ubiquitous part of our lives. Our digitally
structured, steered and surveilled society will have to learn how to relate to
unmanned aerial vehicles of all sizes, whether we like it or not. It is a fact
that these vehicles are used for a great variety of purposes. Drones are no
longer a military tool used mostly by allied forces in the Middle and Far
East. Whether we live in big cities in the West or in remote areas of the
world, as humans and citizens we will most likely be prompted to engage
with the flying robots in ways that would have been unthinkable only a
short time ago.
Imagine heavy traffic and logistics to be resolved, not only in the streets
but in the lower airspace, up to 120 meters above ground as well. Imagine
drones becoming just as common as cars and motorcycles; imagine drones
taking over human work in domains as diverse as power-line inspection,
humanitarian relief and espionage.
Imagine civic drones passing borders with all kinds of packages – and
potentially with people, too. Female activists fly contraceptives to sisters in
need in Catholic countries, while criminals use drones to smuggle weapon and
drugs. Drone sports events will be organized in local, national and international levels and drone taxis can fly you over the traffic jams. These examples
are not future scenarios. They are reality, even though it might still take years
to implement drones fully into societies’ communication and transportation
systems. Even though global society is still at an early stage of drone development, we have analyzed enough data to be convinced that drone technology
alone might turn the global society, as we know it, upside down.
First, we take as a fact that drones are here to stay. Second, since we claim
that the disruptive use of civic drones challenges established journalism at
its roots, we wanted to discuss and propose the various ways that these challenges might be responsibly encountered and possibly overcome. With the
pace demonstrated by the rapidly expanding global drone industry, there
seems to be no way back. But there might be several ways forward.
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The case of micro air vehicles (MAVs)
In the aftermath of the first wave of enthusiastic experimenting with camera drones in journalism, new questions arise, including this one: in what
ways might, or should, news professionals relate constructively to future
swarms of micro air vehicles (MAVs)? These mechanical insects and insect
swarms are developed by the military and constructed to work in urban
areas. This technology has already grown to the point where drone insects,
individually or in swarms, can operate within and outside of buildings and
be equipped with suction cups. They can crawl, climb and be airdropped or
hand launched. Once in place, according to marketing videos from the US
Air Force, these invisible machines can be on missions that last for days
and weeks. They are supposed to be able to tap energy from power lines or
harvest energy from sunlight and winds. According to the video clip, which
is one of several carrying the same message, the system “remains robust
even when GPS is unavailable.” When operating in swarms, the MAVs can
oversee or attack large areas in no time.
But anyone with some knowledge of MAVs knows that micro-drones
might be capable of more than filming. They might carry chemicals or
sensors that detect chemicals, depending on their mission as autonomous
agents. Just like the larger drones, MAVs serve the goals established by
humans. When MAVs operate individually and autonomously, though,
these micro machines are invisible to the human eye and noiseless. They
are too small to be regulated by aviation rules, but they could, for instance,
easily fly into an office and glue themselves to a place under a president’s
desk. As advanced sensor platforms, even nano-drones and micro-drones
are equipped for collecting multiple layers of data. They are easily integrated with other technologies and are thus capable of remotely piloted
mass surveillance. It is likely that these tools are going to be adopted by
journalists, too. Responsible drone journalism appears to be a complex
field indeed.
As researchers and journalists engaged in dronalism, we are obliged to
find out more about drone technologies and their potential uses. The time
is over for the one approach to drone development that is either high-tech
optimistic or high-tech pessimistic – either critical or constructive. The time
is here to find out what is really going on within these polarities from multiple perspectives.
We firmly believe that journalists, along with researchers and educators,
at this point in time have a crucial opening to explore, inform, influence
and impact on the further direction and governance of the ongoing evolution of drones in a responsible manner. Even though the use of civic drones
remains a predominantly local and hyperlocal phenomenon, drone issues
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are of increasing concern to humans nationwide as well as worldwide. But
to steer the flying robots in wanted directions requires new kinds of insights
in tandem with an informed willingness to act and to take new kinds of
risks. Thus, we propose that the term responsible drone journalism has a
double meaning.
The aim of this book is thus fourfold: 1) to provide a conceptual overview,
along with “down-to-earth” illustrations/cases of the multifaceted uses of
camera drones in journalism; 2) to discuss aviation laws and the regulatory
challenges of dronalism; 3) to discuss ethical dilemmas and raise awareness
about privacy, transparency and surveillance aspects of using drones as a
journalistic tool; and 4) to report and discuss in what ways drone technologies might be responsibly incorporated into higher education.

The responsible research and innovation approach (RRI)
In this book, we therefore suggest that taking action in accordance with the
ideas and tools of responsible research and innovation (RRI) is one way to go.
RRI is a methodological framework that helps to facilitate the co-creational,
collaborative resources of universities, industry, education and civic society
(Owen et al., 2012; Stilgoe et al., 2013; von Schomberg, 2011). The approach
is closely linked to Horizon 2020 and to governance research efforts to develop
a responsible technological growth in countries within the European Union.
The framework is rapidly spreading to other continents and countries as well.
Proponents of the RRI approach aim to find sustainable solutions to the
grand challenges of our time by filling in what is referred to as the responsibility gap from the lack of governmental control in a free market. Thus, seen
from a visionary journalism perspective, the theme in this book addresses
the grand challenges of knowledge and of security in society through a
drone lens.
It should be mentioned here that the research project that was the breeding ground for this book, ViSmedia, www.vismedia.org, is derived from a
responsible research and innovation approach. In the ViSmedia project, it
is our job as researchers to explore the ideas of the RRI framework and to
investigate how they might be adopted and adapted in emerging fields such
as drone journalism. It has taken a good deal of time to get on the inside of
these ideas. And at the same time, we find that the responsibility aspect of
journalism innovation does have much to offer.
In the seminal work on responsible research and innovation, Owen and
Stilgoe, the most prominent spokespeople of responsible research and innovation, suggested that the RRI approach is built on four pillars (Owen et al.,
2012; Stilgoe et al., 2013) for action. These pillars, as discussed by Stilgoe
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et al., are anticipation, reflexivity, inclusion and responsiveness. They point
to different stages in responsible research and innovation processes, and
require from the people involved that they, too, ask what-if questions at
every stage of the process.
In a civic drone context, these four pillars might be considered idealistic
requirements of responsible learning among stakeholders using and developing a technology. To work responsibly with technological innovations
means that people involved should not only explore what is technologically possible to carry out; any innovational process should be accompanied by systematic reflections and deliberation on what might happen in
a diversity of contexts. Anticipation in the form of foresight and scenario
building plays an important role. The RRI approach prompts participants
to reflect critically on the long-term consequences of their developmental
actions and to identify unexpected issues that might surface on the way.
The responsiveness dimension prompts participants to be flexible about
changing course during any project, in response to the processes of ongoing reflection and deliberation.
The dilemma of governance not being able to control what individuals do
with the new technologies actualizes the framework of responsible research
and innovation. The so-called normative anchor points that should be reflected
in the production processes of new technologies, according to RRI, are that
the products should be ethically acceptable, that they should contribute to
sustainable development and that they should be socially desirable (Owen et al.,
2012) – whatever that means to journalism. These anchor points might seem
appropriate and accurate at first glance, but they are challenging to define and
live up to in practice. As defined by Stilgoe et al. (2013: 1570): “Responsible
innovation means taking care of the future through collective stewardship of
science and innovation in the present.”
A requirement to researchers following the tenets of responsible research
and innovation is, moreover, that the research is carried out in collaboration
with a variety of stakeholders. Co-creation is meant to ensure that investigations are relevant and applicable to people involved and that the research
efforts capture what is actually going on in a field. Advocating responsible
research and innovation in the context of drone journalism means to engage
actively in ongoing developmental processes of a visual technology in the
making. That is, if not a grand challenge, at least a great challenge that
needs the format of a book to be properly explored.

The double meaning of responsible drone journalism
So far, drone journalism has been associated predominantly with the use of
camera drones as a newsgathering tool. More specifically, drone journalism
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is considered a simple means to provide imagery from above; it is a new
feature of visual storytelling. This emerging use of camera drones by journalists was first described in blogs from the Poynter Institute of Journalism
shortly after the turn of the millennium. In 2004, Larry Larsen suggested
that journalists could start using a newly launched consumer level “Predator
Spy Plane” to cover stories from the air, and a month later he mentioned a
spy satellite that could be bought by reporters for a low price.
But even though the ideas for a new data collection tool were pointed
out more than two decades ago, the term drone journalism appears to have
emerged several years later.
In this book, we propose that, in the future, the term drone journalism will
include the coverage of drones as a news beat just as much as it will refer to
the visual data gathering. Huge resources are now being invested worldwide
in innovative military and civilian use of drones. These investments signal
that in the near future, drone robotics and autonomous agents might change
society in currently unimaginable ways.
We propose that drone journalism is an emerging dimension of computational exploration in journalism (CEJ): the “innovative processing that
occurs at the intersection between journalism and data technology” (Gynnild, 2014a, p. 715). Computational exploration in journalism refers to
the experimental collection and selection as well as the dissemination of
algorithmic data by new technologies. We further propose that in order for
journalists to become invested in covering drones as a news beat, reporters
should get a chance to experiment more with the technology. Journalists are
more likely to open up for issues of innovation if they have carried out some
kind of experiments themselves; journalism innovation leads to innovation
journalism (Gynnild, 2014a).
The value of such direct experience, exemplified now by an explosive interest in drones as a journalistic tool, will hopefully manifest itself in a broader
investigative coverage of drone technologies in general. The emergent uses
of drone technologies might be seen as an early marker of a paradigm shift
in which society moves from being human-centered to becoming steered
by ideas of robotics, artificial intelligence and autonomous agents. As such,
drone journalism is apt to highlight more than the concerns and processes of a
single new technology in the making. At a larger scale, it might help to identify crucial issues to be considered and acted upon when available resources
are increasingly being allotted to high-tech innovation in society.
An American organization, the Society of Professional Journalists, stresses
that journalists are expected to seek the truth and report it, minimize harm,
act independently and be accountable. These four aspects of journalism
responsibility, and similar guidelines, are found in most Western countries.
Up to this point in media history, responsible journalism has thus basically
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referred to journalistic codes of ethics. With fake news becoming the new
buzzword after the US presidential election in 2016, the implications of
responsible journalism indeed need to be more thoroughly investigated and
explicated – not only to journalists but also to the general public.
So what is responsible drone journalism? Based on the research findings
in this book, we offer a definition that takes into account the double meaning of the concept:
First, responsible drone journalism refers to using drones as a journalistic tool in alignment with ethical and legal requirements, enhancing
transparency and promoting informed reflection, deliberation and foresight among citizens. Second, responsible drone journalism refers to
covering drones as a news beat by investigating implications of using
drones in society as a whole.
It is time for journalists to do more than passively observe what is going
on or adopt the perspectives of the industry. It is time to act on the observations. By asking critical, investigative “what if ” questions on the outcomes
and consequences of drone innovation, news media have a unique opportunity to influence a debate on drones that is still missing. What-if questions
are open-ended with a built-in constructive and creative approach to problems. Such questions might help to uncover how the emergent challenges
posed by drones might best be handled by society. Ideally, such constructive, thought-provoking approaches to phenomena are at the base of quality
journalism. But way too often, in the constant flow of short-lived digital
messaging, discussions about the outcomes of constructive and creative risktaking actions with new technologies are lost, nonexistent or sometimes
simply forgotten.

Drones as a ubiquitous tool
When new technologies are surfacing, mapping the field is the first step
to stimulate foresight of what might happen at a later stage of development. To find out what is actually going on, data have to be empirically
grounded to the extent that predications can be made. But mapping a
field where the actors, products and legal regulations are in constant flux
requires researchers to confront new challenges. It also highlights the need
for moving from a descriptive to an analytical level in order to understand
what is happening. To pay justice to these complexities, the reader will
find that a number of qualitative approaches are used in this book, from
descriptive case studies to innovation pedagogy, conceptual overviews and
philosophical discussions.
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So under such circumstances, what would responsible drone journalism
in the making be like? What would it be capable of, for instance, if advanced
drone technologies are used not to help, but to harm people – within the
civic realm? These are the questions that will be investigated and discussed
from multiple vantage points in this book.

New cultures of learning
Developing responsible drone journalism evidently exemplifies what Thomas
and Brown (2011) have termed a new culture of learning. In this new culture,
most actors involved, professionals as well as non-professionals, are within a
realm of constant exploration of what was previously unthinkable, for instance,
learning to build and fly drones through an Internet forum. We are talking
about options for immersing not only oneself, but large communities, in new
cultures of learning where the authors suggest that “the classroom as a model
is replaced by learning environments in which digital media provide access to
a rich source of information and play, and the processes that occur within those
environments are integral to the results” (Thomas & Brown, 2011, pp. 37–38).
When dealing with new technologies, human openness and willingness
to learn from taking risks is just as important as “handling” the tools at a
technical level. In the new culture of learning, Thomas and Brown claim,
participants do not learn so much about the world as they learn through
engagement within the world. More specifically, in the new culture of learning “the point is to embrace what we don’t know, come up with better questions about it, and continue asking those questions in order to learn more
and more, both incrementally and exponentially” (p. 38).
This holistic approach to learning fits well with our own experiences.
While academic research in dronalism is still quite limited, there is an
impressive amount of empirical data available on the Internet. A multitude
of learning experiments going on inside and outside of higher education are
shared in Internet forums as well.
Journalism is often referred to as a signature institution. What emerges in
journalism at an early stage is later adopted and adapted by other institutions
in society. Typical examples are the early adoption of new technologies
such as offset printing, mobile phones and digital cameras. Another more
human example is the gradual, yet early, substitution of staff with freelancers and stringers. However, news organizations have tended to be followers
or even laggards when it comes to innovative uses of simple Internet-related
technologies. Social media such as YouTube, Facebook, Instagram, Snapchat and lately Jodel have been adopted by young people long before the
news media got interested. At the same time, news media still seem to be in
an early adopter position when it comes to camera technologies. They have
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typically been pioneers in using the latest equipment for news photography
throughout the decades. Journalists tend to be pioneering actors in camera
drones as well as in virtual reality exploration. And maybe that is perfectly
reasonable given that such gadgets do require some financial investments.
It took, for example, decades before mobile phones, such as the iPhone or
Nokia Communicator were adopted by teenagers.
Whereas drone journalism is typically considered a disruptive means to
provide images or video clips from above, so far there appears to be less
interest among researchers as well as journalists in drone journalism as a
news beat. Thus, most of the empirical data analyzed in this book is found
not in the legacy media but elsewhere on the Internet. Based on these experiences, our advice is to search for open and closed forums in social media
for more factual knowledge on drones.
The nexus of these four perspectives is the ubiquitous options for learning
provided by the digital turn and the Internet. Thomas and Brown (2011) suggested that this new culture of learning is characterized primarily by learning
in the collective. Following their argument, the acquisition of new knowledge in an emergent field such as drone technologies would be based on
three principles. First, the authors claim that “the old ways of learning are
unable to keep up with our rapidly changing world.” Second, the new media
platforms to a large extent facilitate peer-to-peer learning. Third, “peer-topeer learning is amplified by emerging technologies that shape the collective
nature of participation with those media” (Thomas & Brown, 2011, p. 50).
The authors point out that the fundamental difference between a collective and an ordinary community is that collectives cannot be passive in the
same ways as communities can; Thomas and Brown (2011) claimed that
whereas people in a community “learn in order to belong,” people in a collective “belong in order to learn” (p. 52) At the same time, collectives do
not have any centers and often very few rules; people are free to participate
or not to engage in the collective whenever they wish.
In a previous study of journalism innovation that leads to innovation journalism, Gynnild (2014a) identified three different learning arenas for computational exploration in journalism: the newsroom approach, the research
approach and the entrepreneurial approach. While these arenas were easy
to distinguish when it came to further development of data journalism, the
current study suggests that the collective learning that goes on in the drone
field is qualitatively different. The fast pace in which formal and informal
exploration of drones collapse into collective networks is striking. In a very
short time, new collective networks resolve challenges that would previously have been very difficult to handle technologically. Simultaneously, of
course, the rapid development of such technologies makes it very hard to
control by legislative means locally as well as globally.
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One might argue that responsible research and innovation is a typically
European strategy for innovation. Silicon Valley’s so-called free entrepreurial model for innovation is different in the sense that its starting point
is a general reluctance to follow or obey any instructions from the government. Moreover, the Chinese authoritarian model for innovation represents
yet another model.
Therein lies the challenge for dronalism as a newsgathering tool and as a
news beat. In the words of Owen et al., “Responsible innovation requires a
capacity to change shape or direction in response to stakeholder and public
values and changing circumstances. . . . We must therefore consider how
systems of innovation can be shaped so that they are as responsive as possible” (Stilgoe et al., 2013: 1570).

Implications of responsible drone journalism
In the following chapters, the implications of responsible drone journalism
are up for debate. We first explore the phenomenon from global sensoring
and lawmaking perspectives. Next, we discuss burning issues of societal
transparency and surveillance followed by reporting from pioneering educative projects in drone journalism in different parts of the world. Finally,
we mount the responsible drone journalism debate into a set of three tentatively interrelated scenarios.
In Chapter 2, Astrid Gynnild and Turo Uskali zoom in on drones as an
aerial sensor platform in journalism. Airborne sensors provide journalists,
drone operators and ordinary citizens with breathtaking opportunities for
data collection and advanced storytelling. We ask in what ways is civic
drone use reported in the media? What stories are told; what challenges are
identified? In what ways do journalists experiment with the flying robots?
The chapter provides an overview of recent trends and developments of
drone journalism globally, and variations and threshold events across continents are discussed. The global history of drones as a disruptive journalistic
tool is traced back to the Occupy Wall Street Movement in the US in 2011,
when the activist Tim Pool and his friends managed to live-stream drone
videos from inside the Occupy camps in New York.
In Chapter 3, David Goldberg dives into the recent changes and discussions on drones and aviation regulations in Europe and the US. The technological opportunities raise a host of regulatory, monitoring and logistic
dilemmas that are waiting to be resolved. Goldberg focuses on what he calls
two undernoted aspects of dronalism. Goldberg points out that newsgathering is protected under Article 10 of the European Convention of Human
Rights. Even if it is remunerated, drone journalism is not an ordinary commercial activity. Goldberg also discusses the enforcement of the norms,
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whether by regulators, police and courts, as the norms are what really matter day-to-day for operators using their aircraft for dronalism.
In Chapter 4, Deborah G. Johnson and Astrid Gynnild bring the dilemmas
of camera drones as autonomous agents to the fore. Controversial aspects
of privacy, transparency and surveillance in journalism are discussed. Even
though the drones as unmanned aerial vehicles are considered as autonomous agents, similar to autonomous cars and trains, there are humans operating behind the scenes. So what does the idea of unmanned vehicles actually
imply? The chapter investigates the dilemmas of hidden or invisible human
agents in journalistic storytelling and how their intent or purpose with drone
actions best can be identified and understood.
In Chapter 5, Turo Uskali and Astrid Gynnild discuss practices and experiences of a pioneering Nordic journalism school in Finland that has systematically developed a drone journalism course for MA students. From
there, the chapter extends to the evolution of drone journalism education at
American universities. It emerges that an underlying vision of drone journalism education is to foster the building of innovative mindsets among
journalism students. Further comparisons suggest that dronalism serves
as an eye-opener to the core challenges of news journalism. The hands-on
training requires from teachers to take on roles as peer-to-peer explorers,
gardeners and player-coaches. Finally, the chapter suggests three models for
drone journalism education.
In Chapter 6, Lars Nyre, Frode Guribye and Astrid Gynnild highlight
the implications of introducing drones as a high-risk technology in higher
education. A programmable camera drone was the main tool for a design
experiment in a practical course at a Norwegian university. The pilot study
suggests that the perceived risks of using the drone triggered students’
creativity and willingness to explore the tool, whereas administrators and
teachers were hesitant and careful to the extent that students’ creative
momentum was slowed down. The chapter discusses the relationship
between technology, risk and learning, and proposes four learning principles that should characterize what the authors term responsible innovation pedagogy.
In Chapter 7, Turo Uskali and Astrid Gynnild propose three scenarios of
responsible drone journalism in the light of the responsible research and
innovation framework. The chapter sums up the implications of the previous chapters. The main variables are aviation regulations, learning environments and governance investments. The authors identify the use of satellites
as a potential next step of drone journalism. For journalists to send satellites
to the sky means that existing local and hyperlocal data gathering by drones
might be replaced, or extended into, a much larger scope – robotic eyes from
space.
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The book is written for multiple audiences: journalists, journalism students,
media researchers, technologists, politicians, lawmakers, drone developers,
and citizens who grapple with the evolving and disruptive uses of civic
drones. The edition springs from the ViSmedia project at the University of
Bergen, with partners in Finland and the United States. One of the primary
aims of the project is to contribute new insights regarding the grand challenges of knowledge and security in modern society.
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The first wave of drone
journalism
From activist tool to global
game changer
Astrid Gynnild and Turo Uskali

Introduction
The story of Paris Hilton filmed by a drone on the French Riviera in 2010
has become a classic. The event marks the beginning of the drone era in
visual journalism; possibly for the first time in history, paparazzi succeeded
in securing aerial images of a world-class celebrity without using a helicopter. The disruptive technology was primitive but lightweight, inexpensive and met the needs of the photographer there and then (Gynnild 2013;
Tremayne & Clark 2013). Combined with the options for rapid diffusion
provided by the Internet and wireless networks, the paparazzi had gained a
new competitive advantage.
From an activist perspective, though, we claim that the real gate opener
for drones as a journalistic tool goes back to 2011, when Tim Pool and
his friends managed what the world had not yet seen; they started livestreaming drone videos from inside the Occupy Wall Street camp in New
York. First, they built their own small drones by simple means while sharing every step of the process with an increasing number of online followers.
The drones were easily controlled by a smartphone; by utilizing the newly
launched U-stream technology, the young innovators were able to provide
visual live reports, from the air, of what was actually going on inside the
activist camp. The counter-power approach was closely followed by thousands of people on the Internet; it prompted much buzz and hundreds of
headlines as the drones documented activities that were quite different from
those presented by the establishment and the police that were watching the
camp (Gynnild 2013).
The event exemplifies a fact repeatedly stressed by Manuel Castells
(2009, 2012): as power relations are embedded in the institutions of society, creative actions of counter-power are likely to pop up outside of the
institutions. The more aggressively the police reported from the protests at
the camp, the more the activists engaged in finding new ways to document
realities from their perspective.
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Within weeks, the disruptive breakthrough of the young innovators in
New York evolved into a worldwide activist initiative; suddenly, small,
homemade drones with limited flying capacity reached out to audiences on
all continents, and clips were sold from activists to established news organizations such as CNN. In November, riots in Warsaw, Poland, were recorded
by anonymous activists and circulated via YouTube (Goldberg et al. 2013;
Corcoran 2014). In December, demonstrations in Moscow, Russia, were
documented by ten aerial still images shot by a drone and published on the
citizen news site ridus.ru (Christoprudov 2011; Goldberg et al. 2013). Selfmade camera drones were still quite expensive – up to several thousand
dollars each (Martinelli 2011).
At this point, though, it was still difficult to imagine that only a few
years later, the term drone would be on everyone’s lips, that drones would
evolve into advanced sensor platforms (Pitt 2014) used by governments
as well as by leading news organizations, that a new global multibilliondollar industry was in the making and that opportunities for new ways for
the surveillance of society from above would suddenly continue to grow
exponentially.

Empirical data and case approach
In this chapter, we identify and discuss seminal cases of journalism innovation and pioneering actions in this evolution. In what ways was journalism
a global test-bed for drones as a disruptive innovation tool? What dilemmas were identified, and how were such dilemmas and obstacles encountered in the first wave of drone journalism? The overview is grounded in
an analysis of dozens of cases on drone journalism development across the
globe from 2010 to 2018. Based on these data, we suggest that within less
than a decade, camera drones have evolved to become a game changer in
global news journalism. A game changer is a “newly introduced element
or factor that changes an existing situation or activity in a significant way”
(Merriam-Webster’s Collegiate Dictionary, 11th ed.). In this context, a
game changer is a new tool and new professional practice that changes the
ways that journalism is produced – often more efficiently and more transparently than earlier.
Since we started collecting data for this study, the number of online sites
in which drone journalism is disseminated and discussed has grown exponentially. Hobbyists, activists and professional journalists have from the
outset shared incredible amounts of expert knowledge via social media,
blogs and in other online communities. The field is marked by a speedy
viral diffusion of imagery and a wealth of new ideas for anyone to use. So far,
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though, surprisingly little research has been conducted on drones applied to
journalism or on drones as a news beat.
In this study we are concerned primarily with the expansion of drones as
a newsgathering tool. The issues that we address in this chapter therefore
stem from multiple sets of empirical data: drone video clips, discussion
forums, blogs, social media, conferences, hearings and legislative documents, in addition to extant research. Interestingly, the many posts on doing
drone journalism far outweigh the posts on drones as a news beat. The
learning processes of dronalism seems to have evoked a kind of collective
connectivism (Siemens 2005) among enthusiasts that make online drone
communities particularly interesting to study.
In this chapter we present a few main, recurring themes from a vast material mostly written by activists and journalists. As researchers investigating
a multibillion-dollar technology and its practical implications for the global
news industry, we are, of course, constantly faced with the challenge of data
overload in an expansive virtual universe. Our aim, however, is not to provide a full descriptive overview of drone journalism incidents but to contextualize what surfaces when a disruptive technology changes established
premises for visual news work. Based on the available data, we propose that
within less than a decade camera drones have evolved from being a primitive tool for activists to becoming a game changer in visual journalism. At
the same time, the fact that we have only accessed empirical data written in
English and Nordic languages is a clear limitation of the study. The material is also biased in the sense that what makes the headlines is usually
rare events, the unexpected and the surprising, or the otherwise exceptional
moves that take place within a field such as drone journalism.

First controversies
In this study, it was tempting to turn again to seminal theories on innovation, diffusion and disruptive technologies, such as Rogers (1995) or Christensen (1997) for solid explanations of the drone evolution. As we worked
and reworked the material, however, we were struck by the enthusiasm and
playfulness of individuals that came out of the data. These game-like issues
of exploring a new technology prompted reflections on lost opportunities of
creative freedom in the business and the ability to carry out journalism in a
state of mental surplus. Such vague but repeatedly surfacing data are partly
explained by Castells (2012) who emphasized that social networking on the
Internet provides new spaces of individual autonomy – beyond the control
of governments and corporations that had previously monopolized channels
of communication power. Actually, the many stories provided by reporters
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were so thrilling that we decided to incorporate a relatively large amount of
concrete examples in the analysis.
When new technologies are adopted and adapted in a new field, the lack
of relevant rules and regulations leads to much confusion among its actors.
Law professor and media historian Tim Wu (2011) points out that such
anarchistic periods characterized the introduction of the telegraph, radio
and television, as well as the Internet and mobile technologies. In terms of
innovations, a certain legislative time lag is usually to be expected. Therefore, lawyers and law schools are often in the forefront of handling such
issues case by case. Of course, international aviation regulations and crime
laws were valid and operative from the beginning. But as we shall see, even
if drones were regulated by international aviation rules, early adopters were
constantly exploring invisible and visible boundaries of the new tool.
In the very early years, from 2010 to 2012, news about the first camera
drone controversies were circulated widely via online groups, blogs and
news outlets. Some incidents even started yearlong controversies and legal
battles; typically, battles prompted by hobbyists and journalism activists
immersed in the new activity. In early 2012, for instance, an American
drone hobbyist detected possible environmental problems by watching his
own drone footage. The clip displayed dangerous waste in a river near a
meat packing plant in Dallas, Texas, in the United States. After contacting
the local authorities, investigations started. Consequently, the meat packing
plant was closed for a year and a half (Mortimer 2012a; Wilonsky 2013).
After this widely circulated incident, many other activists started using
drones for similar actions, which often created headlines. Also in 2012, for
example, in the United States, an animal rights group’s drone was shot down
while the activists witnessed and recorded a live pigeon shooting. The drone
was shot down in an act of revenge by the pigeon hunters. One activist commented that it was a very short flight. The shooters had hidden themselves
in the woods and as soon as the machine was up to about 150’ they started
shooting” (Schroyer 2012). The local sheriff’s department filed a malicious
damage to property incident report by the animal rights group. The incident
also received international press coverage (Thetandd.com 2012; Keneally
2012). In July 2013, the Federal Aviation Administration (FAA) warned the
public against shooting guns at drones, stating, “Shooting at an unmanned
aircraft could result in criminal or civil liability, just as would firing at a
manned airplane.” The FAA released the statement after a town in Colorado
started granting “hunting permits” to shoot drones (Lowy 2013).
A typical trait of these cases is the pioneering role of activists who used
drones to document and report on political issues such as demonstrations,
environmental crimes and animal rights issues. The disruptive technology
provided extended opportunities for connecting large communities of people
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with similar interests. Such citizen drone reporting has, nearly without
exception, proved to be difficult to handle for governmental authorities.
which have repeatedly called for stricter regulations. Identifying crowd size
during riots and the scope of damage and devastation in the aftermath of
natural catastrophes is not always wanted by the police and by governments.
The counter-strategy of governmental authorities is typically to issue temporary flight restrictions, TFL (Temporary Flight Limitations). This strategy is widespread at least in most Western countries. During the Ferguson
unrest in the United States in August 2014, a TFL was issued by the FAA.
The protests and riots began after a fatal shooting of an 18-year-old AfricanAmerican youth by a white police officer, and continued for many months.
The no-fly-zone restriction exemplified that whenever controversial events
happen in the United States, the airspace might easily be blocked by authorities. In practice, this means that with drones available, the work of journalists is hindered by governmental authorities who impose temporary flight
restrictions (Dronejournalismlab.org 2014; Perritt & Sprague 2017a, p. 195).
In Norway and other Northern European countries, temporary flight restrictions are regularly issued during fires and accidents, with the argument being
that safety work might be at risk if unmanned aerial vehicles fly into the area.

Technology evolution as infinite gaming
In his provocative book, What Technology Wants (2010), the technology
philosopher Kevin Kelly claims that the main aim of technological evolution is to keep the game of possibilities open. After seven years of studying
new technologies, Kelly suggests that the technium, as a whole, is a kind of
living, natural system that has unconscious, long-term tendencies built into
the system – tendencies that cannot be avoided or stopped. Subsequently,
he suggests that for humans, adopting principles of proactivity and engagement are the only ways to steer or tame technology in wanted directions.
Keeping the game of possibilities open, as Kelly suggested, implies that any
technology will constantly move in directions that generate more options to
humans: more opportunities, more connection, more diversity, more unity,
more ubiquity and more thoughts. Additionally, and as a consequence, new
technologies generate more problems, too.
According to Kelly, technologies constantly engage in changing roles in
society. He sees them as physical manifestations of infinite gaming, in which
individuals constantly seek the “minimum amount of technologies that will
create the max amount of choices for oneself and others” (Kelly 2010, p. 352).
Moreover, he points out that technology permanently engages science, innovation, education and pluralism that allow individual humans to generate and
participate in a greater number of ideas. In that way, technology allows each
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person to do better, he claims. The engagement in constant auto-creation of
new ideas means that when playing the infinite technology game, humans
“explore every way to play the game and include all possible games and
players to widen what is meant by playing” (Kelly 2010, p. 354).
There is a big difference between playing finite and infinite games. When
applied to human behavior, engaging in finite games means that individuals or groups of people engage in activities in which the frames for the
game are known beforehand: time, place, number of players and rule, and
where the goal is to end up with a winner of the game. In infinite gaming,
by contrast, there are no winners or any end to the game. So the goal of the
technium game, then, is to keep playing to constantly expand and continuously discover more opportunities; in that respect, to humans, engaging in
online activities, no matter what content or which direction, in reality means
to engage in infinite technological gaming.
Kelly clearly belongs to the large group of tech-optimists who are more
invested in understanding the opportunities of new technologies than in the
obstacles. His theorizing is liberating in the sense that conceptually he cuts
across layers of wires and wireless connectivity; at the core of it all he sees
technology development as a systematic force in which we can choose to
immerse ourselves – for good or bad. But we can’t choose to close new
technologies out. We have to learn how to live with them and constantly
develop our ability to make responsible choices.

Early coverage of disasters
In the perspective of droning as part of an infinite technological game, the
first wave of drone journalism implied increased opportunities for activists to document and disseminate their actions. Moreover, the technical
evolution provided paparazzi with new ways to achieve valuable shots
through simpler means. A third step was the increasing efficiency and new
visual freedom that journalists gained when covering disasters with camera
drones. Floods, forest fires, erupting volcanoes in Vanuatu and Iceland and
a damaged nuclear power plant in Chernobyl, Ukraine, are just a few examples. Many drones have been lost in these hazardous environments, but as
far we know, no journalists have been hurt or killed (Mackley 2012; Lam
2014; Schroyer 2014). Areas that were once considered too dangerous, too
remote or inaccessible in other ways now lay open for journalistic conquering. And they opened up new cultures for individual learning, as proposed
by Thomas and Brown (2011).
As early as June 2011, the competitive advantage of camera drones was
proved through the amazing coverage of floods in Alabama and North Dakota
in the United States. Typically enough, the drone filming was initiated not
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by established news media but by reporters in an entrepreneurial iPad publication called The Daily (Hill 2011). Among practitioners and scholars it
seemed to be agreed that covering stories of disasters and other possible
harmful environments from a distance was at the core of drone journalism
tasks (Holton et al. 2015, p. 634; Gynnild 2013; Mullin 2016).
Philip Grossman, the senior director for media technology and strategy at
The Weather Channel, who focused on recording Chernobyl 30 years after
the world’s worst nuclear disaster, said in an interview that
By providing images from a different perspective, one is able to tell a
more complete story. Each perspective (ground, tripod, slider, drone)
provides a different way to tell a story. It’s sort of like “triangulation”
by providing various reference points one can figure out where they are.
(Schroyer 2014)
In April 2015, after the devastating earthquakes of 7.8 magnitude in Nepal,
a local drone user posted aerial videos of damaged buildings in the capital,
Kathmandu, through social media platforms. After the videos went viral,
international news media republished the footage when reporting on the
aftermath of the earthquakes (Shammas 2015; Sky.com 2015). This incident
alone was followed by a number of international news organizations that
wanted to use their own drone journalism teams on the spot. The Associated
Press was the first news agency to provide extensive self-shot material from
Kathmandu (Imregi 2015).
Moreover, in 2016, the European migrant crisis, in the category of a major
conflict’s aftermath, offered considerable emotional drone footage starting
from life jacket “graveyards” in Greek islands to long queues at Hungarian borders. Often, no voice-overs were needed to tell the story effectively
(BBC.com 2016).

Dilemmas of drone war reporting
Mark Corcoran (2014, p. 1) identified military conflict as the first major category of what he called “hazardous news gathering assignments,” whereas
the two other categories were civil unrest and disaster coverage. In the following section we discuss recurring dilemmas of camera drones used for
journalism coverage of military conflicts.
Eastern Ukraine and Syria as major military conflict areas became the
first test beds for drone journalism in war zones. For the first time in history, two wars, in parallel, were documented with camera drones. The journalistic flipside of the coin was that the drone footage stemmed mainly
from military organizations and was meant for propaganda purposes.
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Nevertheless, these drone clips, mostly showing the vast destruction of
the conflict areas, were widely published by international news media like
CNN and the Guardian, and were also circulated via social media platforms
like YouTube (Theguardian.com 2015; Walsh 2015; Vaux 2015; Postema
2015; Theguardian.com 2016). The footage served the role of robot eyewitnesses (Gynnild 2013) from above, albeit manipulated, which was a clear
technological extension of human opportunities (Kelly 2010) for documenting the cruelties of war.
Journalistically, one can argue that war-related footage should always be
examined critically because of its potential propagandistic aims (Postema
2015; Uskali & Lauk 2018). Prominent news organizations such as the BBC
and the New York Times have systematically avoided the use of propagandistic drone footage from wars. Instead, they have deployed their own drone
journalism teams to produce original footage from conflict zones, especially in Eastern Ukraine. According to Postema (2015), drone reporting
is evidently an important competitive asset for leading news media when it
comes to hunting for the best possible visuals:
The BBC reporters got closer to the frontline than The New York Times
photographer, and they had the visual evidence of the devastation. But
sending a war reporter with a drone to the frontline means taking a
huge risk. – The drone seems not to be used to substitute risky war
reporting operations, but to match the competition, to obtain their own
drone report.
The particular value of drones in war reporting is an argument frequently
used by drone researchers (Gynnild 2013; Lauk et al. 2016; Uskali & Lauk
2018). Experts like BBC’s Thomas Hannen have warned that “using them
in conflict situations would be dangerous, both to journalists and troops,”
and added that there is “certainly no way that you could do it safely,
because as soon as you fly one of these things above your head, you’re
immediately identifying where you are, both visibly and audibly, because
they’re very loud” (Collins 2014). Corcoran (2014, p. 23) also cautiously
mentioned that radio links needed for controlling the drones would be “relatively easy to intercept and locate using basic military signals intelligence
equipment.” The world’s smallest drone developed for military purposes,
the Black Hornet, weighs 16 grams (half an ounce) and is equipped with
night vision capabilities and infrared sensors that can live-stream video
still images within a 1.6 km range. This micro unmanned aerial vehicle
was first used by Western troops in Afghanistan but is now freely available
for anyone to buy and illustrates some of the emergent options available to
journalism as well.
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Indeed using drones does not necessarily reduce all the risks of war
reporting. The journalist is still often close to the front lines. Perhaps only
the satellites could really improve the situation. For example, 3D models
about the destroyed Donetsk airport in Eastern Ukraine could be constructed
based on drone and satellite images (Schroyer 2015).
But as Corcoran (2014, p. 26) points out:
Conflict reporting is not just about military embeds. Equally important
is the civil story: aid distribution, medical treatment, refugees, investigation of human rights abuses. In this environment media drones
should only be deployed with great sensitivity.

Toward ubiquitous use in large corporations
When categorizing the data material of this study, we started out with a relatively detailed timeline of drone journalism approaches. It quickly emerged
from the data that similar to the evolution of other disruptive technologies,
the drone tool was first tested out by individuals at a decent distance from
established newsrooms – not so much by entrepreneurs as by devoted hobbyists and actionists. The patterns of diffusion identified by Rogers (1995)
were evident: the spread of drone journalism went from the ground up, from
small to large, from periphery to center, and from online news sites to mainstream television. The BBC News was among the first TV stations. They
debuted with their first “flying camera” in October 2013, but actually more
than three years after the first successful uses of drones by paparazzi.
The first short BBC clip was related to a news story about a new highspeed rail line. The BBC called the self-made “flying camera” a “hexacopter” (Westcot 2013). The same tendency to avoid the term drone was
noticeable in experiments by other TV stations during the same period of
time. Among them was Norwegian Broadcasting, as they, too, wanted to
avoid using the term drone because of its military connotations. The short
history of drone journalism, though, proved that the power of the term drone
has outweighed all other attempts to establish unmanned aerial vehicles as
a technology easily distinguishable from the term drones used in a military
context.
In this first news story, the flying camera was used “to surprise the
viewer.” It first acted like “a person walking along with a camera on their
shoulder,” and then, suddenly, it flew away, showing aerial images of a
train station. It took four hours to get the first 20-second drone piece “telly
right.” Also, the loud noise of the rotors caused some problems, and the
team had to reduce the sound in post-production. The BBC marketed that
“This machine is going to transform the way TV news looks in the future”
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(BBC.news.com 2013; Westcott 2013). The next use of the BBC’s fleet of
three hexacopters was at Stonehenge (Collins 2014).
Before shooting the first clip with a drone, the BBC, as a huge film actor
in society, demonstrated professional responsibility by establishing filming
rules based on the British Civil Aviation Authority regulations. In practice
this meant that they were not able to fly within 50 meters of a road or building, fly over crowds, fly 500 meters horizontally or 120 meters vertically
from the pilot. They also agreed to have a flight plan before every takeoff. In
addition, they built an extra safety layer, a GPS-based system on board that
ensured that if the radio link broke down, the drone automatically would fly
back from where it took off and land (Westcott 2013). Camera drones were
mainly used for outdoor reporting, but of course they could also be used
indoors. For example, BBC shot indoor footage of their new broadcasting
house while it was still under construction (Schroyer 2013a). Interestingly,
ABC News used drones for live broadcasting in 2014 in Canberra during
the Australia Day ceremonies. Within one hour of broadcast, the drone went
“live” 25 times.
The BBC News crew tested the limits of using their “flying cameras”
abroad. During the World Economic Forum in Davos in January 2015, three
BBC journalists were briefly detained and questioned by the Swiss police
after they used a drone in Davos’s no-fly zone (Halliday 2015). In similar
vein, Qatar-based satellite news network Al-Jazeera’s three journalists were
arrested in Paris, France, in February 2015 because of illegally flying a
camera drone near city landmarks during the night. Flying drones over Paris
without a license is banned by law. Also operating drones during the night is
illegal (BBC.com 2015b; WAN/Ifra 2015).
The first wave of drone journalism is evidently characterized by an explorative vulnerability to controversies and accidents. Journalists were mostly
very careful user-testers even in a period when aerial or other regulations
were nearly nonexistent in many countries. Journalists apparently knew that
there was little space for mistakes. The World Association for Newspapers
(WAN/Ifra), started to pay attention to drone journalism and emphasized
free press rights and free speech rights when the first country-wide bans of
drones for journalism emerged 2013–2014 (Pead 2014; Corcoran 2014, 28).
Sometimes a single drone incident could trigger a total ban, such as in
Kenya: a drone was seen a few minutes before the president was to arrive
at a stadium to celebrate Kenya’s national day (Flanagan 2015; Jakarta Post
2015; Johnson 2015). In Thailand, the new drone regulations set by the military junta in 2015 prohibited citizens from using camera drones; authorities
also had the final say over what was allowed – and what was not – for the
news media (Greenwood 2015). Indeed, other authoritarian regimes such
as Nepal, Indonesia and Kenya followed suit. The government in Nepal
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prohibited the use of drones within a week after the earthquakes in 2015.
The drone pioneer, Professor Matt Waite commented on the trend:
This Nepal earthquake was one of the first [news events in which]
media were truly aware of drones and their power. And they came, and
it immediately triggered a ban. And I’m worried that that’s going to
happen again.
(Flanagan 2015)
Perhaps most surprisingly of all, the otherwise liberal Nordic country of
Sweden prohibited all use of camera drones for more than a year. In October
2016, the Supreme Administrative Court of Sweden targeted all recreational
and commercial users alike, with no exception for journalists (Teirstein
2016). Media companies and several trade associations in Sweden criticized
the new rules; the Swedish government’s representatives assured them that
the rules would be reversed later in 2017 (Thelocal.se 2016). Finally, in
August 2017 new, less prohibitive drone rules were introduced in Sweden.
According to these new regulations, hobbyists no longer needed a license
from the authorities. But anyone who uses camera drones professionally, for
instance, journalists, needs to apply for a license, pay fees and insurance,
and also report about their flights (Eriksson 2017).
In general, the first pieces of drone footage started to emerge regularly
in mainstream arenas of journalism during 2012–2013. In Italy, for example, the case of the wrecked cruise ship Costa Concordia in January 2012
offered a good showpiece for local drone operators to enter foreign newscasts (Caputo 2013; Zavrsnik 2016, p. 223).
In Latin America, the early adopters of drones for journalism were the
Brazilian Folha de São Paulo and Globo, which used drones to record protests against government spending and rising public transportation prices.
The Peruvian La Prensa de Peru covered roadwork and road closures from
the air; Salvadoran La Prensa Gráfica applied drones for election coverage; in Mexico, the Grupo Reforma documented the construction of Latin
America’s tallest skyscraper (Diep 2014; DronesSkycam 2013).
Cable News Network (CNN) used a drone for recording the devastation
of Typhoon Hayian in the Philippines in November 2013. It was one of the
most intense tropical storms on record, and the aerial coverage got much
attention in social media. In the story, the reporter, Karl Penhaul, made a
stand-up in the middle of rubbish while the drone flew over him into the sky
to show the magnitude of the devastation (Penhaul 2013).
Major news organizations in the United States started to explore the
capabilities of drones in 2014–2015. First, NBC News used drones abroad
for foreign news reporting from Vanuatu after a cyclone hit the island
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(NBCnews.com 2015). The New York Times used drone footage for an
environmental story about melting Greenland (Haner 2015). In addition, in
2015, the Federal Aviation Administration (FAA) granted some exemptions
for the news media to allow them to fly drones inside the United States. For
example, the Associated Press (AP) trained its first licensed drone pilots
and started “experimenting with drones across videos and photos, but not
yet on a regular basis” (Imregi 2015). Also TV stations in Cox Media Group
incorporated drones into their coverage (Mullin 2016).
According to the interviews conducted by Belair-Gagnon et al. (2017,
p. 5) among early adopters of drone journalism in the US, the main reasons
for using flying cameras were “low cost,” “more precise visualization for
storytelling,” and “safe access to uncharted reporting terrains.”
However, for three years, the development of American drone journalism
was, to a large extent, put to rest due to flying restrictions by the government. The grip was loosened when the new FAA rules, more than 600 pages
in length, came into effect in August 2016. The new national rules legalized
drone journalism across the states. According to these drone regulations,
users must be 16 years old, be able to understand English, and have an operator’s certificate. In order to get the certificate one has to pass a knowledge
test. Drones were not allowed to fly above 120 meters (FAA 2016; BelairGagnon et al. 2017). These simple rules align with international aviation
regulations and are similar to the rules set forth in Europe.
In 2017, the American consensus emphasized that drones were already
just another tool available to journalists. The newest models of camera
drones, DJI Phantom 4s and Inspires of DJI Mavic were frequently used.
Many TV stations were putting their drone operations in-house and wanted
to focus on real-time broadcasting in breaking news situations. Interestingly,
many stations were branding their drones. In Chicago, one TV station even
named one of its drones and dedicated a webpage to it. Many restrictions
still hindered the smooth use of drones in urban settings. Bad weather conditions were still enough to ground many drones (Perritt & Sprague 2017b).
Even after the new rules came into effect in the United States, authorities
were able to limit the use of drones, especially during protest events, such
as the case of the Dakota Access Pipeline demonstration in the fall of 2016.
After the dramatic drone footage from Standing Rock (riot police blasting
crowds with water cannons, rubber bullets and tear gas) went viral via social
media platforms, the FAA banned all civilian use of drones within a fourmile radius of the area (Koebler 2016; Glaser 2016; Ahtone 2016; Kopstein
2016).
The Standing Rock case was, in reality, an imitation of the Ferguson
case. As Joshua Kopstein (2016) writes: “Aerial images and video are often
key to knowing crowd size and holding the police accountable for abuses
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against activists.” The only difference was the media coverage by drones.
Only after drone footage was repeatedly screened on television did mainstream media pour into Standing Rock. Also, according to Ahtone (2016):
It’s been entertaining to watch the press crowd come out to Indian
Country. They didn’t want to, of course, but after a few months of
United States security forces using tear gas, rubber bullets, mace, water
cannon and concussion grenades on hundreds of indigenous protesters
intent on stopping an oil pipeline, they had to.
In Europe there were 14 illegal drone flights over French nuclear plants
reported in 2014 alone. French authorities did not have any leads on who
was behind the flights, but the police officers were under orders to shoot
down any aircraft that could threaten the plants (Bilefskynov 2014). Also,
a freelancer working for the BBC was arrested in 2014 while gathering
footage related to a fatal fire near Gatwick airport in London (Quinn 2014).
Tension between journalists and authorities appears to be a common feature of the first wave of drone journalism. Simultaneously, it might be claimed
that the first news imagery that came out of these tensions, controversies and
even accidents helped to spread the word and increase awareness of the new
flying cameras, and paved the way for the next cohort of drone journalists;
these events actually catalyzed drone journalism to go mainstream.
Other seminal incidents
The first person the Federal Aviation Administration (FAA) tried to fine was
someone who used a drone to film a commercial at the University of Virginia. The agency demanded a $10,000 fine for reckless flight of an aircraft.
In the end, however, a federal judge ruled that it was legal to operate drones
commercially (Koebler 2014). Later, in October 2015, the FAA fined a
drone-photography company $1.9 million for allegedly conducting 65 drone
flights in New York City and Chicago between March 2012 and December
2014 without the required authorization (Vanian 2015). In 2017, the dronephotography company agreed to pay a $200,000 penalty to settle allegations
without acknowledging violating federal regulations (Jansen 2017).
The first Australian drone journalism controversy occurred when Channel Nine’s 60 Minutes program used a drone to capture an aerial video and
images of the Christmas Island immigration detention center after being
denied entry to the facilities. At the end of its flying mission, the drone
crashed into the Indian Ocean. No laws were broken, but the spokesman for
the detention center blamed the drone journalists for causing fear and jeopardizing safety. Interestingly, Australia had already introduced the world’s
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first drone legislation in 2002, but the speed of technological advances
promptly made the old regulations obsolete (Corcoran 2012; Goldberg et al.
2013, p. 22).
In Australia, drones were used early for recording forest and bush fires.
Such action caused some controversy. The Civil Aviation Safety Authority (CASA) detected two incidents where drone flights put firefighting
responses at risk. The CASA warned that “flying a remotely piloted aircraft
in the same airspace as helicopters and planes fighting fires ‘creates a real
risk of a mid-air collision.’ ” The authorities said that if they received evidence of drones being used in an unsafe manner, they would issue fines,
probably amounting to many thousands of dollars (ABC.net.au 2013a;
ABC.net.au 2013b). This controversy between hobbyists/journalists and
fire fighters erupted later also in the US in 2015 (Fessenden 2015).
Drones made their first headlines in New Zealand when they crashed into
buildings, such as a skyscraper in Auckland (Mortimer 2012b). In Finland,
the first camera drone-related controversy started when local police threatened to shoot down all flying cameras used by journalists in a small plane’s
crash site in 2013. A freelancer took aerial images and videos of the crash
scene and broadcast them during the national TV news. During the public
debate, the freedom of the press advocates backed the use of drones for
journalism and warned that shooting down any drones would be a crime
(Lauk et al. 2016).
Sports, especially major leagues in various countries, have attracted drone
journalists to test their skills. In Australia, National Rugby League and
Twenty20 Big Bash League (cricket) were among the first leagues to use drone
shots as promotional material (Corcoran 2013). In the US, hobbyists were the
first people to use drones during sporting events. For example, according to
the National Football League in 2014 at least 12 drones landed around stadiums on game days (Schmidt & Shearjan 2015). In the UK, a drone hobbyist
was fined £1,800 by a court because of nine breaches of taking video over
football grounds and tourist attractions in 2014 (BBC.com 2015a). In Finland,
the biggest social media video hit in 2015 included drone footage. In the video,
a Finnish world champion in orienteering runs up 426 stairs in a landfill trying
to beat the one-minute record (Facebook 2015).
Later, in a World Cup slalom race at Madonna di Campiglio in Italy, a
remotely controlled drone slammed down just inches behind a skier. After
the incident, the International Ski Federation (FIS) stated that ”an accident
such as the drone crash cannot happen again” (Grez 2015). In Australia,
a drone collided with an athlete during a triathlon competition, injuring
the athlete (Grubb 2014); another crashed into a bridge and ended on train
tracks (Cosier 2013). In addition, in the US, the FAA recorded hundreds of
near-collisions between airplanes and drones (Whitlock 2015).
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Many new safety features have already been developed because of these
early incidents: geofencing offers one example. Geofencing is based on
software, which automatically limits how high and how far you can fly
your drone, and no-fly zones could also be programmed (CBS News/AP
2014; Grush 2016). In China, the first no-fly zone was set in 2013 at Tiananmen Square, Beijing. DJI, the Chinese manufacturer of small consumer and
professional drones for aerial photography, placed a virtual fence around
the city center in Beijing (Schroyer 2013b). Virtual fencing was also set for
airports – the first places in China, and elsewhere – where hobbyists started
to cause dangerous incidents with airplanes (Luo 2013).
Observers like Perritt and Sprague (2017b, p. 2) have argued that the barriers to the wider use of drones “are almost entirely political and regulatory,
not technological.” In our January 2017 interview with Ben Kreimer, one of
the world’s leading civilian drone consultants, Kreimer criticized countrywide bans on using drones:
Bans, it is like you are saying we are not going to do anything about
it. So it is not a way to move forward in terms of adopting technology
into the society.
In conclusion, in spite of numerous controversies and even total bans in
some countries, we propose that the first wave of drone journalism served as
a creative outlet for the entrepreneurial potential of true news enthusiasm.
While media managers hesitated because no short-term market advantages
were in sight, drone journalist pioneers were driven by the weak ties of
Internet networks and the new cultures of learning and risk taking by doing
and sharing. And, we argue, the connected networks of the early camera
drone pilots were what actually changed the games.
Our data indicate that it took less than a decade for camera drones to
become a ubiquitous journalism tool in larger newsrooms of pioneering
countries. As media users, we watch drone clips on most platforms without
even noticing. Individuals who invested in the new flying robot are now in
the competitive forefront. During the same period, drones used for journalism purposes have become advanced sensor platforms that challenge journalism in even new ways, legally as well as ethically. The infinite game of
the technium is moving on.
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Dronalism, newsgathering
protection and day-to-day
norms
David Goldberg

Introduction
This chapter makes three claims: 1) The standard tripartite division of drone,
operator and drone applications is conceptually inadequate. 2) Using drones
for journalism newsgathering – “dronalism” – is unique among drone applications because it is a constitutionally or rights-protected activity. 3) For
operators – a fortiori including those using drones for journalism – the most
significant day-to-day issue is knowing how their activity will be policed,
including the possibility of prosecution and involvement with courts, especially concerning the issue of “low flying.”
However, using drones for journalism is only relatively disruptive. Given
that such a use for a drone is to turn the drone into a newsgathering flying
camera, one should remember the earlier innovative disruption created by
John Silva in 1958. He converted a small helicopter into the first airborne
virtual television studio. The KTLA “Telecopter,” as it was called by the Los
Angeles station where Silva was the chief engineer, became the basic tool
of live television traffic reporting, disaster coverage and that most famous
glued-to-the-tube moment in the modern era of celebrity gawking, the 1994
broadcast of O. J. Simpson leading a motorcade of pursuers on Los Angeles
freeways after his former wife and a friend of hers were killed (Pool 2012).
The concept of drone journalism was first explored in 2002 at The Poynter Institute for Media Studies by Larry Larsen, who looked at the ethical
and practical uses of unmanned aerial vehicles for reporting and research.
More recently, the topic has been considered by the Reuters Institute at the
University of Oxford (Goldberg, Corcoran and Picard 2013)
In general, the standard highest-level division is between non-civilian
and civilian operators and purposes. Non-civilian includes military and
government, including law enforcement. The next level of distinction is
between commercial and non-commercial (i.e., recreational, operators and
purposes). But this schema ignores or elides the use of drones for journalism newsgathering, which does not fit any of the three categories, being sui
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generis. The conceptual point was made in the Brief of news media amici in
support of Raphael Pirker (2014).
In criticizing the Federal Aviation Administration’s (FAA) ban (at the
time), the Brief urges that the FAA’s position is untenable, as it rests on a
fundamental misunderstanding about journalism. Newsgathering is not a
“business [aka commercial] purpose . . . journalism is not like other businesses”. The Brief points to the (legal) fact that, in the US, the Supreme
Court recognizes that the publication of news is not a “commercial” activity
comparable to the sale of goods and services (Brief of news media amici in
support of Raphael Pirker 2014):
And, memorably, in Murdock v. Com. of Pennsylvania, the Court stated:
It should be remembered that the pamphlets of Thomas Paine were not
distributed free of charge.
(Murdock v Pennsylvania 319 U.S. 105, 110 (1943))

Dronarazzi
Using a drone to capture images may look like but it does not per se make
the activity dronalism, or responsible newsgathering. The latter can be easily distinguished from activities that prima facie seem analogous but are
clearly distinguishable (e.g., are simply voyeurism). There is almost a willful refusal to accept the perfectly reasonable proposition advanced by the
Australian Law Commission (ALRC 2013) that proper journalism can be
meaningfully distinguished from:
circumstances which are not journalistic in nature, where the public
interest in a matter is trivial, or where the matter is merely of interest to
the public or for the purposes of gossip.
Further, as the Commission stated:
Surveillance will sometimes be necessary and justified when conducted
in the course of responsible journalistic activities. . . . Media and journalistic activities offer significant public benefit, and these activities
may at times justify the use of surveillance devices without the notice
or consent of the individuals placed under surveillance.
(emphases added)
The key claim of this section is that deploying drones in the context of
dronalism engages a basic human right, namely, the right of the public to
receive ideas and information. This includes the component right(s) needed
to make it a reality, the whole being part of the general right to freedom
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of expression. Thus, the use of drones by media companies and/or citizen
journalists and, crucially, any restrictions thereon, particularly by blanket bans, raise unique concerns because such use engages elements of the
right to freedom of expression. Actually, the threshold right is, arguably,
the right to access the communications technology that a drone is in such
situations (Herr 2013). By implication, any general restriction(s) on using
drones which, a fortiori, includes newsgathering, would amount to a prima
facie infringement of this right. Only if, in casu, extremely strong compelling overriding considerations defending and promoting another protected
interest, would the right to use a drone in that specific, fact-limited context
be trumped. At the very least, in the absence of carrying out an explicit
exercise balancing the competing interest involved, any restriction would
be challengeable as procedurally flawed. (Goldberg 2015.)
The “balancing” requirement was well expressed (in the context of privacy v. freedom of expression) by Ofcom, the UK media regulator:
In Ofcom’s view, the individual’s right to privacy has to be balanced
against the competing right of the broadcaster to freedom of expression. Neither right as such has precedence over the other and where
there is a conflict between the two, it is necessary to intensely focus on
the comparative importance of the specific rights. Any justification for
interfering with or restricting each right must be taken into account and
any interference or restriction must be proportionate.
(Ofcom 2017)
The bottom line is, as the U.S. Supreme Court stated in Branzburg v Hayes
(1972):
without some protection for seeking out the news, freedom of the press
could be eviscerated.
(emphasis added)
Newsgathering and news reporting are strongly protected by US law,
including the First Amendment to the Constitution. The public relies on
an independent press to gather and report the news and ensure an informed
public. For this reason, the National Telecommunications and Information
Administration’s (NTIA) 2016 publication, Voluntary Best Practices for
UAS Privacy, Transparency, and Accountability, accepted that “these Best
Practices do not apply to newsgatherers and news reporting organizations.”
Newsgatherers and news reporting organizations may use an unmanned
aircraft system (UAS) in the same manner as any other comparable technology to capture, store, retain and use data or images in public spaces.
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Newsgatherers and news reporting organizations should operate under the
ethics rules and standards of their organization, and according to existing
federal and state laws. (Ntia.doc.gov 2016).

The most significant day-to-day concern
The most significant day-to-day concern for operators is knowing how their
activity will be policed, including the likelihood of being prosecuted and
dealt with by the courts, notably concerning the issue of “low flying.”
It is difficult enough to know and keep track of the changes concerning
drone laws/rules in any country, region and globally (Martin 2017; Patterson 2016; Storyhunter.com 2016). But this section raises the question
and issue: what are the sources for knowing this level of knowledge affecting the day-to-day operations and are they easily publicly accessible? The
situation, at least in the UK, is that operators have access to – and would
be well advised to read – the Memorandum of Understanding between the
National Police Chiefs Council, the Civil Aviation Authority, Home Office
and Department of Transport, signed to clarify roles of each in relation to
investigation and prosecution of drone offenses as set out in the Air Navigation Order 2009 (as revised) (MOU). Additionally, this document should
be on the bedside table of every dronalism operator: the National Police
Chiefs Council’s Guidance to [Police] Officers on DRONES: Legislation
and Dealing with Misuse (NPCC 2017).
The extent of such enforcement intervention is a matter of dispute. For
the UK, the numbers of complaints to the police do seem to be growing –
to 3,456 in 2016 compared with 283 in 2014. The 2016 figure was almost
three times higher than the 2015 total of 1,237 incidents. Complaints
include allegations of snooping, burglary “scoping” exercises, mid-air
near-misses and the smuggling of contraband into prisons (Siddique 2017).
However, not unreasonably, in 2016, the DJI company (Dà-Jiāng Innovations) rather tartly put out a press release noting that the report about numbers of complaints:
is simply an unedited listing of raw complaints, with no attempt to
verify whether any of them had any merit. As we saw with the recent
incident when a drone that supposedly hit a plane was really a plastic
bag, initial reports cannot be taken at face value.
(DJI.com 2016)
So far, there have not been, in the UK, any court-imposed sentences for
dronalism. The most severe disposals – resulting in custodial sentences –
have involved smuggling drugs, mobile phones and other items into prisons
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using a drone. At least four men are serving sentences ranging from 14
months to over five years.
There have been a number of legal challenges to using drones in the
context of journalism or newsgathering. Most notably, the Dutch Journalists
Association and Rene Oudshoorn took their government before the Hague
District Court complaining that the difference between the then-existing
rules covering journalists (professionals) and recreational users was a
breach of the formers’ European Court of Human Rights Article 10 rights.
In an interview with the present author, Oudshoorn said that: “the court
decided that there were no grounds for our complaint due to new regulations that give some more freedom to drone journalism. The amateur still
has much more freedom but that’s going to change over time.”
In the US, Pedro Rivera was:
operating a small unmanned aircraft system, a DJI Phantom 2 Vision,
near the scene of a fatal car accident . . . when he was questioned by
police. WFSB, the television station where Rivera was employed, suspended the photographer for a week without pay after being contacted
by police through email and phone calls.
(Dronejournalism.org 2014)
More recently, arising out of coverage of the Dakota Access Pipeline
dispute, Myron Dewey, owner of Digital Smoke Signals, a website that
includes news, videos and forums, was charged with stalking for allegedly
using a drone to film private security guards (Dalrymple 2016). However,
subsequently, the criminal charges were dropped.
Anecdotally, Greg Agvent, Senior Director, CNN Aerial Imagery &
Reporting, told the present author (April 3, 2017) that CNN had experienced hardly any legal “pushback” against using drones for newsgathering,
as, “principally we don’t assume we have a right to fly – we don’t operate recklessly. We communicate our intentions in advance – we work with
local, state and federal authorities when necessary – rule of thumb, you
can’t over communicate.”
What are some of the main – in this context this amounts to the most
frequently mentioned – legal and regulatory issues relating to drones? The
standard list includes safety; liability; insurance cover; certification and
training of equipment and users; licensing and permission to fly; frequency
spectrum allocation, assignment and license; lawful and unlawful interception of communications and registration. With regard to dronalism, respect
for private life; trespass; nuisance and the right to photograph should be
added. Two further topics should be mentioned: (i) whether the media may
use pictures, video or other information collected by a third party using
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UAS, and (ii) whether a person who sells images collected by UAS requires
authorization for his or her operations (FAA 2015).

Drone usage in low-altitude airspace
This chapter, however, raises the less-often noted, specific and very longstanding issue of ownership of airspace (Klein 1959). Crucially, in the context of dronalism (indeed, drones generally), the narrower specific issue
is about “low altitude airspace.” Paul Voss opts for a zoned model for airspace whereby “UAS would only be allowed onto private property (below
300–500 feet altitude) with permission from the landowner, a warrant from
a judge, or in the event of a public emergency” (Voss 2013). The assumption
here is that dronalism operators would generally opt or prefer to function in
the zone known as the “sweet spot,” (i.e., lower than a helicopter and higher
than a crane). But as Troy Rule observes:
Regrettably, legal academicians and policymakers have devoted far
less attention to an unsettled property law question that underlies these
and many other domestic drone issues: Up to what height do surface
owners hold strict rights to exclude flying objects from physically
invading the airspace above their land? Legal uncertainty and confusion are likely to continue swirling around the domestic drone industry
until courts or legislators clear up this basic property question. . . . Prior
to the advent of modern drones, there was no pressing need to precisely define the scope of landowners’ property interests in low altitude
airspace. Unfortunately, as a growing flock of domestic drones stands
ready for takeoff, ambiguous airspace rights laws are now threatening
to impede the growth of an important new industry.
(Rule 2015; emphasis added)
Rule advocates for new laws:
expressly entitling landowners to exclude drones from the airspace
above the surface of their land to a height of 500 feet in most locations. Such laws would at last provide a definite ceiling to the threedimensional column of space initially allocated to surface owners under
the common law’s ad coelom doctrine. By establishing clearer entitlements in low-altitude airspace and creating a solid legal backdrop from
which to layer supplemental rules, these laws would be a valuable step
toward the more orderly and efficient integration of drone technologies
[in the United States].
(Rule 2015)
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This chapter does not come to a concrete determination as to the precise
altitude in feet or meters above the solum that the lower airspace shades or
transitions into “navigable airspace,” or indeed, the basis in common law,
statute or regulatory fiat. However, one answer might be that a landowner
can claim up to at least 83 feet – the height above Mr. Causby’s chickens US
Air Force planes flew to land (United States v. Causby). In 2016, California
lawmakers approved a bill for a drone no-fly zone up to 350 feet above private property – but Governor Brown vetoed the bill.
But not coming to such a determination is not shying away from the issue
because, as will be dealt with more fully, infra, even if the owner has ownership rights in lower/near ground airspace, the right will not be absolute.
And in the context of responsible journalism, there would be a defenseto
any alleged infringement because of the balancing exercise that is involved
when rights collide: here the right to enjoy – or exclude from access – one’s
property v. right to receive information.
In any case, one matter which is really important legally but hardly considered or even mentioned is evidencing the height and position of the drone
relative to a property. Who decides and on the basis of what evidence? This
was brought out starkly in the dispute between the so-called “drone slayer,”
William Merideth, and John David Boggs:
The two men disagree how low Boggs flew his drone above Merideth’s
home – Merideth estimates about 100 feet or less, while Boggs has data
that places it above 200 feet. The drone’s exact altitude may not seem
crucial, but it is unclear if landowners get to decide who can fly a drone
over their property at 100 or even 300 feet.
(Sneed 2015)
In an action in England, Bernstein claimed the aircraft (not a drone) was
photographing over his property, whereas:
Skyviews, who admitted taking the photograph, denied entering the
airspace to do so. They claimed it was taken while the aircraft was
flying over adjoining land. Skyviews, who instructed their pilots to
photograph buildings, the owners of which might prove likely customers, claimed that their photograph was taken at a height of some
630 ft and 30 metres outside the boundary of Coppings Farm. . . .
However, on any view of the evidence the plane would have flown
close to the border of Coppings Farm at the time the photograph was
taken and the probabilities were that at some time it had flown over
the land.
(Bernstein v. Skyviews and General 1978)
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Another legally significant matter is the extent and degree of the “invasion”
of a property owner’s lower airspace as necessary for a finding of a legal
cause of action. Thus, in Causby, the Court referred to the:
Flights over private land are not a taking, unless they are so low and so
frequent as to be a direct and immediate interference with the enjoyment and use of the land.
(emphasis added)
In Bernstein, having dismissed the claim that the overflight constituted a
trespass, the Court said:
At the same time, however, the present judgment should not be understood as deciding that in no circumstances could a successful action
be brought against an aerial photographer to restrain his activities. The
judgment was far from saying that if a plaintiff was subjected to the
harassment of constant surveillance of his house from the air, accompanied by the photographing of his every activity, the courts would
not regard such a monstrous invasion of his privacy as an actionable
nuisance for which they would give relief.
(emphasis added)
These nuanced judgments qualify what are otherwise usually bald and simplistic binary assertions of right versus wrong when it comes to low-flying drones.
It is important to distinguish descriptive and prescriptive accounts of
the matter (i.e., do property owners have an ownership right to lower/near
ground airspace and, if so, what should the upper limit be before reaching currently accepted “navigable airspace”?) The thrust of this chapter is
to urge the reader to recalibrate his or her thinking. Legally what matters
is whether there is a legal defense open to the dronalist? So, while there
might well be an infringement of another’s right, the defense makes the
infringement justifiable. In a non-aviation setting, the point is exemplified
by the finding by the European Court of Human Rights in Haldimann and
Others v. Switzerland, which balanced someone’s right to respect for their
privacy against the public interest in the receipt of information:
a decision of the European Court of Human Rights (the “ECtHR”) published on 24 February 2015, backed the investigative methods of four
Swiss journalists who had used hidden cameras to expose the malpractice
of insurance brokers. The ECtHR found by a majority decision that the
journalists’ criminal conviction by the domestic courts and an order to pay
a number of small fines violated their right to freedom of expression as
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guaranteed by Article 10 of the European Convention of Human Rights.
It was the first time the ECtHR examined the use of hidden cameras by
journalists in a case where the person filmed was targeted as a representative of a particular profession rather than in a personal capacity.
(emphasis added)

Extrapolating to dronalism, this decision and its reasoning offers a counterbalance to the blanket criticism of the use of small drones at very low
altitudes which at first blush may seem to be a nuisance, or a trespass or
an infringement of someone’s right to respect for their privacy. For if the
purpose of the use of the drone is to obtain video or audio evidence regarding a matter of general public interest or debate and is done in a limited and
temporary way, then such considerations can outweigh the infringement as
being justifiable in the circumstances.
A snapshot of the challenge facing dronalism is the advocacy call made by
the American Society of Media Photographers (ASMP 2017). The ASMP is
attempting to persuade committee members of the Texas Senate Committee
on Business and Commerce to vote for an exemption from the 2013 law that
currently makes drone photography illegal in many circumstances. The Bill,
SB 839, will add “newsgathering” to the list of activities that are exempt
from the law, therefore making it legal to use drones for journalistic activity.
More specifically, this chapter also suggests that the 2014 UK House of
Lord’s inquiry suggestion be utilized. In 2014, the UK House of Lords held
an Inquiry into Civilian Use of Drones in the EU (Civilian Use of Drones in
the EU, 2014). It considered “the use of RPAS (Remotely Piloted Aircraft
Systems) by the media in order to capture images and videos.” An interesting
proposition was made by a witness that “authorities should consider recommending a data protection and airspace permission exemption for rapid
response RPAS journalism. . . . If this particular developing area of rapid
response journalism by RPAS is ignored then irresponsible, amateur cameramen will, in all likelihood, attempt to take footage anyway.” The Committee concluded: “While journalists can use RPAS to enhance the reporting
of important events, they can also be used to invade people’s privacy. UK
media regulators should initiate a public consultation on the appropriate use
of RPAS by the media, with a view to providing clear guidance.” (Emphasis
added). So far, the Recommendation has not been acted upon and awaits
implementation, which in the present author’s opinion, should be supported.
Despite the evidentiary problems mentioned, it seems useful for there to
be at least nationally a height above ground level which would constitute the
zone of lower/near ground airspace. It could be instituted for a period and
be subject to review. However, as emphasized already, this would not really
affect dronalism, as this use for a drone is a protected activity and permits
the dronalist to infringe the otherwise protected right of airspace ownership.
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Finally, there are a number of attempts to document the increasing plethora
of national and regional norms affecting drone usage, including dronalism.
A notable newcomer at the time of writing are the surveys published by the
Center for the Study of the Drone at Bard College (Arthur Holland Michel
and Dan Gettinger 2017). However, these only cover the US. One Recommendation of this chapter is that the surveys be conducted to cover, at least,
European jurisdictions – and in particular the one covering drone incidents,
since this would reflect this chapter’s view that what is crucial for dronalism and dronalists (indeed, for all drone operators) is how and on what basis
day-to-day incidents are handled and disposed of by the police and courts.
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Transparency or surveillance?
Dilemmas of piloting autonomous
agents
Deborah G. Johnson and Astrid Gynnild

Introduction
While flying robots offer fascinating opportunities for stunning storytelling
from the air, researchers and the news business itself are increasingly concerned with ethical issues that come to the fore (Tremayne & Clark 2014;
Jarvis 2014; Culver 2014). Accountability is at the heart of these debates.
In the wake of fake news, accountability has become a particularly crucial
issue not only for the news media and the journalists, but more broadly
for democratic societies (Diakopoulos 2014; Diakopoulos 2015; WahlJorgensen & Hunt 2012; Eide 2014). News media’s central role in holding
powerful actors accountable to the public implies that news media themselves should be accountable to the public for producing reliable information. Since the turn of the millennium, transparency has increasingly been
considered one of the means by which news media and journalists demonstrate their accountability (Allen 2008; Craft & Heim 2009; Karlsson 2010;
Gynnild 2014b).
With the US President Trump’s claim that imagery from his inauguration
was not truthful, the discussion of what counts as fake news took a new
turn. The established tradition of photojournalism as a documentary news
source was breached.
In a sense, the job of journalism is to make the world transparent to the
public, revealing what is worthy of attention, what may otherwise be hidden from sight and what power is being wielded “behind the scenes.” At the
same time, to be accountable, journalism has been concerned with making
its own processes transparent so as to build trust with the public. These
attempts have been more or less successful in terms of audience interest but
have definitely had a great impact on the internal accountability processes
of news professionals (Allen 2008; Gynnild 2014b; Eide 2014).
At all times, though, in order to make the world transparent, journalists
have engaged in activities that look very much like surveillance. Particularly

48

Deborah G. Johnson and Astrid Gynnild

in investigative reporting, the use of surveillance cameras and other cuttingedge visual technologies have for decades been considered valuable tools
for journalists to reveal criminal and otherwise illegal activities; organizations such as the Investigative Reporters & Editors (IRE), for instance,
offer a range of tip-sheets on how to use hidden cameras for journalistic
surveillance.
As drones are increasingly used in news coverage, however, the challenges of accountability and transparency are exacerbated. With drones,
news professionals as well as citizen journalists have possession of hightech tools that allow them to overlook locations, events and people from
amazing aerial perspectives. As such, camera drones undoubtedly add new
dimensions to the public perception and cognitive acceptance of visual realities. On the one hand, the emergence of remotely piloted vehicles means
that the news media have a new mode for revealing dramatic, dangerous
and transgressing events without being humanly present. The extended
opportunities of being robot eyewitnesses (Gynnild 2014a) to events, and
simultaneously staying safely at a distance, provide reporters with new
communicative weapons for holding people, particularly people in power,
accountable for actions of public interest that might otherwise not have
surfaced.
On the other hand, dronalism requires that the news media must be transparent about how they use such high-tech tools adopted from the military
industry. When disseminating imagery from the air they must, for example,
demonstrate the validity of digital video obtained from camera drones.
There is every expectation that in the future, drone technology will become
more and more autonomous, that is, involving less and less direct human
control, and this will add further to the challenges of journalistic accountability (Noorman & Johnson 2014; Gynnild 2014a). Among dronalism
experts it is suggested that drones may, in effect, take over more of the tasks
that were previously performed by (human) news reporters.

Surveillance transparency together
David Lyon defines surveillance as the “focused, systematic and routine
attention to personal details for purposes of influence, management, protection or direction” (Lyon 2007, p. 14). He points out that even though the
aggregation of different kinds of data, such as data available through social
media or other public domains, is used to build up a background picture of
a person, the end purpose of surveillance is always attention to individuals.
With the Snowden leaks in 2013 and the revelation of the Panama papers in
2015, it became apparent to everyone that the working conditions of journalists were dramatically changed. As pointed out by journalism bloggers,
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surveillance “forces journalists to think and act like spies” (https://cpj.
org/2015/04/attacks-on-the-press-surveillance-forces-journalists-to-thinkact-like-spies.php). The algorithms of networked technologies coupled with
big data processes permit the surveillance and aggregation of any kind of
data to an extent that was previously unthinkable. This fact has led to an
extended focus on the surveillance of journalists and the need for journalists
to use encryption and other methods to protect their sources.
From a public perspective, though, one might argue that if surveillance
is watching people and keeping track of how they behave, that is precisely
what journalists do. More specifically, by focusing on keeping people in
power, in particular, accountable for their actions, journalists engage in surveillance for the good of democracy. To be sure, systematically watching
people to hold them accountable is not the only thing that reporters do, but
watchdogging is an integral part of the processes of producing news. With
new technologies, reporters have an array of new surveillance tools at their
disposal, just like the police, the government and other institutions do.
As members of the Big Data society, in which the algorithmic coupling of
public and private data retrieved from business as well as from government
has become the new routine, journalists are of course part of the process. In
the new game of surveillance, focus has moved from discipline to control
(Lyon 2014). Surveillance is a necessary means used for border control and
crime detection. The increasing numbers of terrorist attacks and cyber violations are valid arguments for legalizing even more high-tech surveillance
and metadata collection.
In this larger picture of transparency and accountability, then, the nature
of journalistic surveillance appears to be more of an ad hoc phenomenon
related to investigative reporting than a feature of journalism in general.
News journalists use a multitude of techniques for finding out what people
are doing or have done, and the methods they as humans apply have become
pretty advanced. At the same time, increasing amounts are invested to eliminate the human factor in journalism, too. The robotization and automation
of journalism services are considered by many to be a necessary means for
journalism and news media to survive the challenges of vanishing business
models.
The negative connotation of surveillance seems to come not just from
watching itself, but from how the watching is done, by whom and for what
purposes. When it comes to news media, many forms of reporting that
contain elements of surveillance are considered perfectly acceptable and
wanted. Journalistic transparency, journalistic accountability and journalistic surveillance are all aspects of freedom of expression. These cyclic
processes are tied together by journalism’s codes of conduct and are as
such in a constant contextual flux. What is considered acceptable behavior
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by, for instance, paparazzi in one country at one point in history might
be condemned in another context and vice versa. Thus, when it comes to
drone journalism, new questions are constantly raised about how drones
are used, by whom and for what purpose. What is ethical, and what is not
ethical drone surveillance in journalism? Transparency and openness could
actually make the difference here. Paparazzi use of drones is clearly often
interpreted as unethical, but as Tina Turner’s wedding in Switzerland in
2015 demonstrated: when drones were not allowed, the paparazzi simply
turned to the good old method of using helicopters. As such, the relationship between celebrities and paparazzi is a never-ending cat and mouse
game.
Recognizing that news media and drone journalism involve surveillance
situates them as a constituent of surveillance societies. Surveillance societies are societies in which information technologies embed the collection of
records of human behavior into the infrastructures of daily life. David Lyon
describes surveillance society as follows:
To think in terms of surveillance society is to choose an angle of vision,
a way of seeing our contemporary world. It is to throw into sharp relief
not only the daily encounters, but also the massive surveillance systems that now underpin modern existence. It is not just that CCTV may
capture our image several hundred times a day, that check-out clerks
want to see our loyalty cards in the supermarket or that we need a coded
access card to get into the office in the morning. It is that these systems
represent a basic, complex infrastructure which assumes that gathering
and processing personal data are vital to contemporary living. Surveillance is part of the way we run the world in the twenty-first century.
(Lyon 2008)
Lyon goes on to explain that although surveillance society is often thought
of as something sinister, it is “better thought of as the outcome of modern
organizational trends in workplaces, businesses and the military.” And yet it
should be added that even in a globalized society, the effects of government
surveillance of individuals vary along a broad spectrum. Depending on the
level of press freedom in each country, the general impact of government
surveillance on its citizens varies. The actual implications of surveillance
data collection carried out in totalitarian regimes, such as North Korea, are
somewhat different from the ubiquitous capturing of multiple layers of data
in democracies such as those of the Nordic region. Even if available technologies for surveillance do not differ much from country to country, there
seems to be a broad spectrum of ways that surveillance data are used, or also
not used, but possibly only archived, in different countries.
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In a journalistic context, though, the civic use of drones may be seen as
another, perhaps predictable, step deeper into surveillance society. Unmanned
aerial vehicles, available to anyone, are quickly becoming a natural part of
many indoor and outdoor human activities. The use of drones is a new addition to what Lyon describes as the “complex infrastructure which assumes that
gathering and processing personal data is vital to contemporary living.” This
trend will likely continue, with drones becoming a familiar presence in many
other contexts.
With new gadgets there is always first a fear that along with more information and cases comes more understanding, and often acceptance. In time,
drones will be as ubiquitous as smartphones. Who wants to prohibit the use
of smartphones anymore in hospitals or bars? Maybe smartphones still have
to keep quiet in schools for a few years, although they are increasingly integrated with new forms of teaching and learning. But drones are introduced
and used in schools.
Although Lyon would have us think somewhat neutrally about a surveillance society – “as a modern organizational trend” – the threats to democracy and to democratic citizenship are palpable. Being watched all the time
tends to inhibit basic liberties and freedom of expression (Richards 2013).
Drones add to the infrastructure of watching. As individuals become aware
of the use of drones, the presence of drones may be normalized, with awareness of being watched from the sky contributing to the sense that there is
nowhere to hide. Whereas in the past, one might have felt a sense of privacy
in going for a walk in the country, now such behavior might be recorded
from a “camera in the sky” and consequently may have consequences at
some time in the future.
Ironically, even though news media are part of a surveillance society,
they are, at the same time, an essential component in counterbalancing the
effects of surveillance. In surveillance societies, transparency is seen as an
important antidote to the ill effects of surveillance. The bitter taste of being
watched all the time is lessened when those who are watched know when,
where, how and by whom they are being watched. One of the functions of
news media and journalists is thus to watch the watchers. So news media
and drone journalism are both surveillance and transparency. They are part
of the watching (with its negative connotations) and part of the antidote
(with its positive connotations). They watch and they watch watchers; they
watch what people do and they watch what is done to people.
The preceding suggests that the use of drones is a new part of the preexisting role of news media and journalism. Does the use of drones add
something unique? Is there something about the reach, the visual perspective or something else that requires special attention to the impact of drones
on journalism?
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Privacy
The danger of framing surveillance as simply “part of the way we run the
world in the twenty-first century” is that it suggests there is no point in
being concerned about privacy. Indeed, the current trend is to think that
“privacy is dead.” Nevertheless, privacy is still an important value even in
surveillance societies. This can be seen in legislation (consider the EU right
to be forgotten), in court cases and in some market behavior suggesting
consumers prefer privacy. Privacy protection affects what news media and
journalists do, that is, it constrains the behavior of news media. For example, law and professional norms limit what journalists can do in obtaining
information, how they deal with sources and what they can reveal in stories.
As usually happens when new and disruptive technologies take off in a
market, practice comes first and appropriate regulations later. Although aerial regulation to date has not been directed explicitly at news media (Holton
et al. 2015), legislation is likely to affect journalistic practice (see Chapter 3)
and could affect the nature of threats to privacy.
Perhaps the most daunting question is whether drones, on a global scale,
should be deployed for any event that is of public interest, or whether
there are places or types of events to which news drones should never be
sent. Within the already existing aviation regulations, which specify the
altitudes and areas that drones are allowed to operate in, mini-drones and
drone swarms prompt new dilemmas. For example, what about covering
private funerals if the drones are noiseless and invisible micro air vehicles
(MAVs)? What about events involving children, or events held on private
property? Questions of this kind are not new; in the past news outlets have
had to establish policies with regard to new technologies and where reporters can and can’t go. Drones pose a new version of the issue. In the new version, policies must take into account the somewhat unique ways in which
drones can intrude on privacy. As the technologies are constantly evolving
and equipped with more sensors, the complexity of these issues seems to be
almost endless.
The uniqueness of drones, that is, the new feature that drones add to journalism, is range, sensoring and conditions of operation. Drones can gather
images of events that neither humans nor other aerial vehicles such as helicopters can obtain. This has meant that news media can cover difficult-toreach places, places where it would be dangerous to send reporters (see also
Chapters 1, 3 and 5).
From a privacy perspective, it means that drones can go places that overcome “natural hurdles” that in the past allowed individuals to be left alone.
In a sense, nature and architecture used to limit where journalists could
go. For example, hurricanes prevent airplanes from immediate presence at
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the primary site of devastation. More simply, doors can be closed, window
shades can be drawn and roads can be blocked, keeping reporters out of
places where people don’t want them. Drones overcome certain natural hurdles. They can go long distances from where they are launched and can fly
above geographic hurdles. And as drone technology continues to develop,
the range of operation is likely to extend further and further.
The increased range of where news media can go via drones poses a
challenge to privacy in the obvious sense that individuals who want privacy have to do more; they have to take different kinds of steps to protect
their privacy. On the other hand, most drones are easily detected, because
of the noise of the rotors and their colorful lights. Down to a certain size
and problematized by the emerging MAVs, one can argue that surveillance by drones is hard to make secret. Surveillance by military drones
exemplified by the Global Hawk is at a different level. But new dilemmas
arise now that the boundaries between the civic and the military are getting blurred. The smallest military camera drone until recently, the Black
Hornet, weighs 17 grams (a little more than half an ounce) and is sold
to more than 70 countries for civic and military purposes (www.tu.no/
artikler/her-tar-forsvaret-i-bruk-sine-nye-black-hornet-droner/276145).
This little gadget is capable of staying in the air for 25 minutes and flies
between three and five meters a second, up to 1.6 kilometers above the
ground station.
Although increased range is one of the most significant features that
drones add to journalism, the threat to privacy derives not just from range
but from the combination of increased range and advanced cameras and
other sensors that record multiple layers of data.
Another significant feature of drones is that they produce new angles of
vision. This means new ways of thinking about and understanding events
and activities. New forms of understanding of human behavior have the
potential to lead to new types of privacy intrusions. Importantly – though
not unique to drones – the visual images that are produced by camera drones
have permanence and reproducibility. The angles of vision produced by
drones could mean new ways of thinking about human mobility and new
ways to group individuals.
When it comes to drone journalism there is also an issue with regard
to secondary information. When news media send out drones to cover an
event, the drones will gather data, such as visual imagery, that were intentionally sought after. At the same time, they will gather other sensor data that
were not sought after but picked up as part of the intentional data collection.
The latter is referred to here as secondary data collection. As an example of
secondary data, consider the hypothetical case of a drone deployed to gather
pictures of a natural disaster; the footage collected includes individuals
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engaged in illicit behavior or simply behavior that the individuals would
not want made public (even though legal).
Secondary information is not, of course, unique to camera drones. Secondary data may be gathered any time a camera is used. However, with
camera drones, there is a difference in the kind of secondary data that may
be picked up.
So drones have an increased range, and those who operate the drones
are in the possession of the power, durability and reproducibility of visual
imagery. In order to address concerns about privacy, then, news media will
need policies on how they use drones, and they will have to be transparent
about their usage. They will have to be transparent about when, where and
how they are using drones.
The tough issues here will have to do with drawing a line between private
and public, and when consent is needed and when not. In the contemporary
media landscape, and particularly because of the digital surveillance capabilities of large tech companies and nations, these issues are much debated.
Drones represent only one of very many digital communication tools. To be
a bit provocative: seen from an aerial perspective, how could drone operators possibly know about the privacy level of an event? Seen from above, it
may seem as if individuals have made no effort to make the event private.
In that case, should news media presume an event is private unless told otherwise, or presume events are public unless told otherwise? And how can
legislators possibly cope with questions like that?

Trust
The reliability of the information a media outlet or individual journalist produces, is of fundamental importance. Without the trust of their users, news
media and journalists cannot survive. As already suggested, transparency is
one of the key ways in which news media build trust with their audiences.
Some of the challenge of drone journalism overlaps with the general challenge of digital imagery. That is, digital imagery is malleable and can be
fabricated and/or modified. There is, however, an additional element with
drone journalism insofar as there is no eyewitness to the filming. As Gynnild explains, “Since the early days of journalism, eyewitness accounts have
been considered crucial in establishing authority and ensuring the credibility of news stories” (2014a, p. 334). When journalists and camera crews
take pictures or film events, they are eyewitnesses to what is simultaneously
recorded. These eyewitnesses are absent when drones record events.
News audiences may put their faith in video recordings. In fact, visual
imagery may be more compelling and trust-eliciting, but the reality is that
digital media are malleable. Although perhaps not intended, the presence
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of reporters and camera crews in non- and pre-drone journalism serves as a
check on the reliability of digital images. In drone journalism, that checking
is missing. Hence, news media have a bigger burden of establishing trust.
An interesting question is whether checked authenticity of images and videos increase trust.
The challenge of establishing trust in drone journalism is compounded
by the fact that drone journalism often means citizen journalism. In fact, if
regulation increasingly restricts how the news media can use drones, that
increases the likelihood that news outlets will use video footage provided
by private citizens. Actually, the situation is quite paradoxical. Media professionals are sometimes not allowed to use drones, but hobbyists are. Amateurs are typically doing exactly the same job the professionals could do.
Would society be just as ready for citizen doctors taking care of the patients,
or citizen lawyers ruling in the courts? Furthermore, serious ethical questions arise if citizen drone journalists’ outputs are used in crisis reporting,
in hazardous environments, because professional, trained journalists are not
allowed. Holton et al. (2015) describe an incident of this kind:
When a gas leak caused a big explosion in New York in 2015, one of
the first persons that came to the place was a business systems expert.
He brought a drone and started filming above the blast zone after getting permission to film from relevant authorities. The 30 minutes of
video provided early documentation of the leak, and the footage was
sold to a number of news outlets. The details of the leak could not have
been documented by helicopter.
Ordinary citizens who provide news imagery to news outlets from their
smartphones are not new to news gathering. The novel feature with drones
is that the footage is more extensive and more distant from the individuals who capture it than we are used to with video clips from, for instance,
smartphones. Once again, there is no eyewitness to the event captured by
the drone. This practice poses a challenge for news media in terms of guaranteeing the reliability of the imagery, and in terms of being transparent
about their practices. From the perspective of privacy and surveillance, citizens using drones means citizen-to-citizen surveillance, which is different
from journalistic surveillance.
Tremayne and Clark (2014) identified several significant cases in which
private citizens contributed video footage from their drones (see also Chapter 3). This tendency may indicate a trend toward a kind of crowd-sourced
news that might have enormous implications for the future of news media
and its accountability. While journalism as a societal institution and with
strictly practiced codes of conduct is supposed to guarantee the truthfulness

56

Deborah G. Johnson and Astrid Gynnild

and reliability of a story, hobbyists are not bound by the same practice. To
the extent that the news media outsource the piloting of drones, their new
locus of attention will be on fact-checking imagery shot by hobbyists and
ordinary citizens.
Wikipedia might be the appropriate model for the future of news media.
How will news media be able to certify the reliability of citizen contributed videos? News media will need to develop guidelines and principles for
when they will and won’t use video footage that is contributed by private
citizens. Suppose the drone was sent into territory from which it was prohibited to go. Suppose the footage was taken secretly and without the consent of those involved. Suppose the footage contains secondary information
that will be harmful to those who are innocent. Policies and citizen codes of
conduct will be necessary independent of the law.

Autonomous drones
If civilian drones develop in the future along the same lines as military drones,
they are likely to become more autonomous. This means that media users
will be able to program drones to travel longer distances and to make decisions for themselves about where in particular to go and how to cover particular events. Instead of being remotely controlled or even pre-programmed
to follow certain paths and record as they go, drones may be given more
generic orders and allowed to make decisions depending on what they find
as they operate. Programming such drones will not be an insignificant task.
Based on what is happening in the development of military drones, one
can imagine autonomous drones that have been programmed to identify
the important locations within a terrorist attack or a natural disaster and to
select the best height and angle of vision. One could also imagine that face
recognition software is used to follow certain persons.
In the case of military drones, a number of ethical issues have arisen
concerning the actions of the drones. However, even when the behavior of
drones is aimed at hunting for enlightening news imagery, issues of responsibility are significant. No matter how intelligent, autonomous drones will
have been programmed by humans to behave in certain ways, and humans
will have decided to launch the drones. Hence, responsibility will always
stay with the humans who decide how to program the drones and when to
launch them.
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Drones, teaching and the value
of the explorative player-coach
Turo Uskali and Astrid Gynnild

Introduction
While the market for civilian drones – in all shapes and forms – has
exploded in recent years, there are amazingly few courses offered on how
to fly drones. More precisely, even if camera drones are now widely used
by journalists on all continents, journalism programs seem to be lagging
behind when it comes to integrating this disruptive tool into their teaching.
By contrast, anecdotal evidence suggests that in disciplines such as geography, architecture, landscaping, agriculture and engineering an increasing
amount of resources is invested into preparing students for the emerging
drone future. Thus, we wanted to find out why and how a few journalism
schools have truly flown out of the mainstream. We start with Finland and
from there broaden the scope to early adopters in the United States and
elsewhere.
The diffusion of civilian drones is particularly interesting to follow in
a time when journalism education is under great pressure. As educators
of students to an unknown future, we are obliged to adapt quickly to the
new technological, economic and social-cultural changes that challenge the
work roles and practices of journalists and other media workers. Simultaneously, teachers of journalism typically want to maintain all the core skills
and virtues of the profession: being critical, writing excellently, using multiple sources and holding people in power accountable (Goodman & Steyn
2017; Hovden, Nygren, & Zilliacus-Tikkanen 2016; Terzis 2010).
Depending on assessment perspective, journalism educators are typically
expected to fulfill different roles in their teaching: they might be judged as
university professors concerned with critical thinking and media theory;
they might be judged by their ability to focus on hands-on training of core
journalism skills and values; they might be considered newsroom managers who should train operational competitiveness and speed. Or they are
expected to be technological optimists who, in line with many editors and
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CEOs, are convinced that new technologies are the utmost solution to most
journalism challenges. Yet another option is to judge whether journalism
teachers follow their entrepreneurial instincts and skills.
Mark Deuze (2006) summed up by suggesting that journalism education
might choose between two major positions in society: the “follower” mode
or the “innovator” mode. Based on the aforementioned literature, it appears
that most journalism schools have traditionally chosen the follower role,
emphasizing the core skills and sustaining old, conservative course modules; in other words, they play it safe.
Taking a role as a proactive facilitator of emerging trends and gadgets
does not necessarily imply riskier risk taking, so to speak. It often tends
to be overlooked that much risk taking associated with entrepreneurial
approaches in real life do not apply directly to journalism education. An
interesting difference is, for instance, that while entrepreneurs have to constantly keep looking for new ways of creating rapid and sustainable revenue, journalism teachers can experiment without risking loss of their jobs
or loss of their colleagues or employees. The only thing teachers might risk
is actually losing students if the journalism courses they teach do not appear
up-to-date. Rather, this study indicates, in a time of constant change and
tough production pressure, journalism programs at universities might be
very well suited to creative experimentation and the nurturing of innovative
mind-sets among students.
Journalism education has, just like other professionally oriented programs, been criticized for making students good at reproducing material but
less trained in learning by doing. The Department of Communication at the
University of Jyväskylä in Finland, however, has deliberately taken another
stance and established a different kind of reputation. The journalism school
in Jyväskylä was among the first in the world to introduce innovation to the
curriculum: the first courses in innovation journalism were held in 2004
(Lassila-Merisalo & Uskali 2011). The allocation of resources to journalism
innovation might partly be explained by teacher visits to Silicon Valley and
Stanford University. Additionally, the department had a competitive advantage in being small and could easily and without risk change its bachelor
and master programs in the desired direction.
With drones, the staff and students at Jyväskylä are again among the first
in line. Students at this university were trained in using camera drones long
before the drone issue was brought up in Finnish newsrooms. More than
30 graduate students, experienced in piloting drones, entered Finnish newsrooms after the first drone course was held in 2014. It is still a bit early to
conclude in what ways their dronalism skills will affect Finnish media and
society. But if we reason deductively, there should be a fair chance that the
expertise in drone piloting will be considered an asset to the newsrooms.
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The open-minded course design suggests that teachers and students engage
in a peer-to-peer learning environment in which the speed of learning accelerates through rigorous experimentation.

Research question and challenges
Two burning questions to be investigated in this chapter are thus why drone
courses are run in Jyväskylä and how they are facilitated. What was the philosophy behind this particular active learning approach, except that the
university’s Department of Communication clearly considers innovation
journalism to be a part of its mission? The further discussion in this chapter
is based on empirical data from the courses, such as curriculum, continuous
dialoguing with students, student evaluations and reflexive discussions and
notes carried out by the teachers.
A main challenge with the learning-by-doing approach of a new technology such as civilian drones is obviously the lack of knowledge and lack of
access to relevant manuals on how to operate drones. Add to this challenge
that by the time the first drone journalism course was held at the University
of Jyväskylä there were no special rules for using unmanned aerial vehicles
in Finland. Teachers and students operated indoors and outdoors and were
free to experiment within amazingly wide frames. Even after the introduction of national regulations in October 2015 (Trafi 2015), the Finnish drone
rules are still quite liberal compared to those of many other countries (Lauk
et al. 2016).
Within such wide frames, what was then the best way to introduce new tools
like camera drones to master students? That was the main question posed by
the journalism teachers before the course started. After three years of experiential learning, the teachers are still asking the same question. Thus, a main
aim of this chapter is to recapture, refocus and reflect on the intensive learning processes that actually took place during these courses. Admittedly, to
begin with, the teachers did not take on any structured pedagogical approach
except that, with an open mind, they started pondering the aforementioned
questions. Following the theorizing of Peter Drucker on the entrepreneurial
society (2014), it appears that the teachers, as well as the students, engaged
enthusiastically in an intuitive learning-by-doing approach.

Experiential learning as a theoretical framework
In order to understand the learning processes that were constantly going on
in parallel with an intensified focus on practicalities, we lean on the theory
of experiential learning developed by Kolb (1984) and the theorizing of
learning space (Kolb & Kolb 2005). As previously discussed by Gynnild
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(2016), the experiential learning approach has widely influenced university
teaching across disciplines but is in particular applicable to theory-practice
approaches of Nordic journalism programs. It should be noted here that the
term experiential is not a writing error but a concept developed from experimentation, on the one hand, and experience on the other.
Following Kolb’s experiential learning theory, then, learning is cyclical
in the sense that it follows a pattern that repeats itself. First, students learn
from directly experiencing the events. Second, students learn from reflecting on these experiences. Third, students learn from conceptualizing these
experiences, and fourth, students test what they have learned by applying
the new knowledge. At every step of the cycle, new learning ideally leads
to constantly progressing reflections and discussions that feed the further
perception and understanding of what is going on.

Learning by experiencing
In the following paragraphs, we provide some descriptive examples of concrete challenges that had to be resolved by teachers as well as by students in
Jyväskylä when experimenting with drones. What lessons were learned, and
how were these issues handled by the educators? The challenges concern,
in the first instance, practical issues such as types of drones, weather limitations, flying space and flying practice needed. They add to the understanding of what is needed for journalism experimentation to take place. Next,
we compare these experiences with parallel processes going on in higher
education in the United States. By analyzing these data in turn, we arrive at
three aspects that journalism teachers have in their roles as leaders of active
learning processes of future journalists.
With hindsight, the initial use of drones in the Jyväskylä journalism program did bring with it a good deal of risk taking. The course started out
with Parrot AR, a French drone that in 2010 had become the first civilian
bestseller (Goldberg, Corcoran, & Picard 2013). A main difficulty with this
lightweight drone model was that even mild winds easily caused disruptions. One of the first student flights ended on the rooftop of a block of
flats in the city center of Jyväskylä. After several minor crashes by other
students, the drone was wrecked, and teachers started looking for more
advanced drone models. The first model of Parrot AR was still a toy, not a
proper tool for journalism, as experienced by other drone educators as well.
In 2015, the master program bought its first DJI Phantom 2, which was
assessed in this way by The Economist (2015): “That brought professionalquality aerial photography within the reach of general users.” Later the
same year the teachers invested in two Chinese Yuneec’s Typhoon Q500s,
followed by another new model DJI Phantom 3 4K. In 2017 two DJI Mavic

62

Turo Uskali and Astrid Gynnild

Pros were added to the fleet. A lesson learned is that to improve drone journalism education, one has to be willing to invest constantly in new drone
models. A broad rule of thumb is that one drone will be lost per course.
Another issue that had to be resolved on the spot was the question of time
needed for flying. For example, in order to be a helicopter pilot, a minimum
40 hours is required in many countries, but actually most candidates practice more (Perritt & Sprague 2017). Some experts have argued that formal
training requirements for using drones may not be necessary at all. Perritt
and Sprague (2017) emphasized that one has never needed a license to fly
model airplanes or to use chainsaws or lawn movers. More importantly,
according to Federal Aviation Administration rules (FAA 2016), and upcoming European Union rules on unmanned aerial vehicles, at least a theoretical
online test is needed for piloting drones for journalistic purposes.
The minimum requirements for the University of Jyväskylä students,
before starting operating the drones themselves, were to participate in at least
80 percent of the classes (10 hours of theoretical lecturing), and have at least
60 minutes of practical flying time under the supervision of the instructors.
All flying practice sessions were held at the university’s sports field.
After the first direct experiences, and much discussion and reflection
among the teachers, it became evident that drone flight practice did require
clear prescriptions on every step of the process. This learning lesson is supported by the findings of Perritt and Sprague (2017). Clear structures are
needed for a) preflight preparation and procedures, b) takeoffs and landings,
c) hovering maneuvers (in slow/fast modes), c) short-term missions, d) aerial image and video practices, e) emergency operations (including using the
autopilot) and f) post-flight procedures, which include, for instance, documentation in the flight log and recharging the batteries.
The next learning lesson concerns weather conditions, which matter
greatly in drone piloting. In general, the best time for outdoor practicing,
especially in the Nordic countries, is from the late spring to summer and
early autumn. In the case of days that are too windy or rainy, the practice
sessions were sometimes moved indoors, to a TV studio, and the outdoor
drones were switched to mini-drones. Failing safely became important
when using the toy-like mini-drones. These drones were particularly difficult to operate; a one-minute flight was record-breaking. Also using the
drone piloting simulators offered by the manufacturers was helpful when
outdoor practice was not possible.
After four weeks of lectures and practice, students were able to test what
they had learned. The main homework was to produce a drone journalism
story, in pairs, without any help from the instructors. The themes for the short
video stories varied from the city dump and a Pets’ Day cavalcade to students’ festivities and sport events. All 25 students went through the lectures
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and practical training sessions, but four students did not return the drone
course work (a short drone video and a course feedback report) in order to
pass the course and get a grade. In general, it is typical in advanced, MAlevel voluntary journalism courses that some students will drop out during
the course because of coursework overload from other courses.
As the educators engaged actively in the learning-by-doing-approach themselves, a next step was to collect written feedback systematically from the
students. The educators were hungry to get constructive critiques in order
to develop the course further. All the students who answered the survey
(N = 21) were overwhelmingly positive and considered the drone journalism course very successful. One student commented that the course served
as an “eye-opener.” Another student said, “The best course ever: educative
and fun.” One student even postponed her graduation because she wanted
to take the course. All the students also wanted to recommend the course to
other students and advised instructors to continue the course, despite some
setbacks.
On the more critical side, most students wanted to have more time for
piloting the drones. Sixty minutes was not perceived as sufficient to ensure
basic skills for operating the drones safely. The students also suggested
more challenging practicing places than the open campus sports field; some
students even suggested a special test arena for drone practicing. Finally,
according to the survey, too many drone videos were watched during the
lectures.
Indeed, calculating the numbers of broken or completely wrecked drones,
the dropout rate, and the students’ feedback, one can argue that at a practical level, the basic course model still needed some improvement. Another
rather obvious rule of thumb is that the more practice one gets, the better
one becomes at drone piloting; one hour of flight time was obviously not
enough for preventing crashes. Therefore, in 2017 the new minimum drone
piloting time was extended to 60 minutes in the sports field and 60 minutes
in more challenging environments – all in all, two hours. Moreover, in the
current drone courses at the University of Jyväskylä, the students have to
pass two tests in order to get a “license” to operate the drones by themselves: one online test and one practical flying test. Passing the drone journalism course will give the students the permit to use the drones for other
journalism courses as well. In this way, the educators hope camera drones
will be just a new tool to students’ tool pack for visual storytelling.
The frames for drone experimentation at the University of Jyväskylä have
changed to reflect new Finnish drone rules. The regulations require that the
department inform the Finnish aviation authorities about all drone operations. A drone operator’s manual was written, and educators have to log all
drone flights. Special drone insurance is purchased. Every time teachers and

64

Turo Uskali and Astrid Gynnild

students want to use the drones, they need to ask the City Airport for permits
by phone. The City Airport also wants to be informed when operations are
finished. A special app published by the Finnish aviation authorities in 2017
includes updated information about the no-fly zones and other restrictions.
The app uses the location of the user and displays the current situation in
colors: red means no-fly-zone or call the nearest airport to check whether it
is possible to operate the drone in the area. Green allows all kinds of drone
activities.
Altogether, the new governance of unmanned aerial vehicles in Finland
means that drone journalism education constantly adapts to new outer
frames for experimentation. In a sense, one might conclude that stricter
regulations point in direction of a more responsible model of drone journalism in higher education. But do these regulations, together with continuous
reflections on one’s own experiences, necessarily ensure that drone journalism education becomes responsible? Before we continue this discussion,
we want to discuss the pioneering drone activities in American journalism.

Lessons learned in the United States
The educative lessons learned in the US are based on experiential learning as well. Whereas educators in Finland engaged in developing a Finnish model for dronalism, the Drone Journalism Lab at the University of
Nebraska-Lincoln (Los Angeles Times 2011) has become a leading institution for facilitating drone journalism in the US. Its founder, Professor Matt
Waite, was among the first to realize the importance of camera drones for
journalism. Another early mover was Chris Anderson, Wired Magazine’s
editor-in-chief. He started to customize drones with his children in 2007
and later moved from journalism to become a drone entrepreneur and do-ityourself community facilitator (Anderson 2012).
As previously innovative journalists and devoted drone enthusiasts,
Waite and Anderson exemplify what Peter Drucker would call leaders as
explorers. In journalism, they also represent the decreasing but very important group of creative news professionals, constantly hunting for news in
the sense of being first with the latest – in new fields. The Drone Journalism
Lab, for instance, obviously took an exploratory stance from the beginning.
A main aim of the Lab was to search for answers to new questions by doing
and experimenting. For example, Waite’s first flying attempts with the Parrot AR ended in many indoor and outdoor crashes. The experiments were
thoroughly documented in Waite’s detailed reports on the incidents:
At about 5:30 p.m. CST Dec. 28, 2011 during a test flight to gauge the
effectiveness of a new camera mount, the drone operator lost control
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of the aircraft while it was flying over his house. The drone was flying
away from the operator and not responding to commands to turn away
from the house. The operator panicked and the emergency shutdown
signal was triggered causing the drone to crash onto the roof, slide off
the back of the house and fall two stories to the ground below.
(Waite 2011b)
After his analysis of the main reasons for the crash, Waite reflected and
instructed that one should not fly at night, avoid panicking and find control
systems other than smartphone and Wi-Fi. Later, Waite added to the list that
one should have a budget for the replacement parts. The crash damaged the
front-facing camera and the landing bed. After the first weeks of testing, Waite
concluded, “Crashing is a part of this, especially starting out” (Waite 2011a).
In 2013, the second drone journalism program in the US was started at
the Missouri School of Journalism in collaboration with the University of
Missouri Information Technology program. The project’s goal was to discover how best to utilize drone technology in the field of journalism.
A striking feature of the American education initiatives is the intensive
production of blog posts. Similar to that of the Drone Journalism Lab, the
website www.missouridronejournalism.com has become one of the main
news curators on drone journalism. Blogs typically serve as valuable outlets
for reflection in action and collective sharing of experiences. The Missouri
school’s first drone journalism story was a clip about the unusual amounts
of snow geese in the area. From the beginning, the blog posts of the Missouri project attracted international reporters from countries such as South
Korea to observe the program on the spot (Garcia 2013).
Contrary to the first Nordic experiments with drones in journalism, which
were hardly mentioned in blogs, the transparency of the American drone
educators soon got them into trouble. The blog reports led to much attention
from other bloggers and from the news media. Rumors and false information were circulated especially via conservative blogs – for example, that
the Environmental Protection Agency (EPA) was using drones to spy on
feedlots in Nebraska. According to Pham (2013a), the conservative lawmakers teamed up with the American Civil Liberties Union in legislatures
all over the country. As a result, by the summer of 2013, six states successfully passed anti-drone laws, and 28 states (including Missouri) had antidrone laws active in statehouses. The two research and education programs
on drone journalism in the United States, Nebraska and Missouri, were
subsequently halted by the authorities because they lacked special permits
(Pham 2013a, b; Waite 2013). Drone journalism education in the US was
halted from 2013 to 2016. In this period it was unclear on what premises, if
any, teachers and students were allowed to operate drones.
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After more than two years in “stealth mode,” in October 2015, The Missouri drone journalism program again started to post its operations publicly on its blog. During the silent time, the program adjusted their physical
learning spaces; they felt forced to continue flying practice indoors in a
livestock arena. Moreover, the educators and researchers found a new creative outlet by going on reporting trips abroad, for instance, two weeks of
field reporting in Costa Rica, and later in Zambia. (Missouri Drone Journalism 2015; Shaw 2015a, 2015b).
“Schools and universities are incubators for tomorrow’s great ideas, and
we think this is going to be a significant shot in the arm for innovation,” said
an FAA administrator in a BuzzFeed news story in May 2016. According to
the FAA, the students were then allowed to use the drones for their schoolwork in high schools and colleges. The federal regulators defined drone
schoolwork as a hobby or recreation, not as a commercial activity. Because
teachers are paid, their use of drones is treated differently. In the story, Matt
Waite argued that “the prohibition on teachers flying drones puts serious
limits on the new policy’s efficacy” (Shaban 2016).
Similar to many other countries, drone programs are spreading across
universities and colleges in the United States. In late 2017, at least 16 different programs are up and running, but only two focusing on drone journalism
(Dronethusiast.com 2017). The courses in higher education are typically
supplemented by workshops, boot camps, hackathons and other activities
outside of the universities. For instance, in China, People’s Daily Website,
Xinhua News Agencies and the China Daily website have joined forces
with local drone makers to improve digital news coverage (Zheng 2016).
In addition to face-to-face and hands-on educational modules, many online
tutorials and simulator programs for a variety of drone models are offered
by the drone manufacturers for self-learning (Perritt & Sprague 2017).

Discussion
From the many blog posts, videos and online discussions behind this study,
there are, however, many voids when it comes to student experiences with
drone journalism. The voices that dominate online educative forums are those
of teachers – meaning teacher-managers, teacher-entrepreneurs or teacherleaders, depending on the role that fits best. These front-runners apparently
display very valuable qualities as leaders and spokesmen of journalism innovations, such as adopting drones as a newsgathering tool. Teachers in higher
education are, contrary to managers and CEOs in mainstream newsrooms,
not concerned about operational efficiency and competitiveness. Rather,
they appear to be immersed in a kind of creative competitiveness in which
the reward is not money but being first with the latest innovation.
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As Drucker pointed out, building creatively competitive organizations
requires curiosity first and foremost; asking questions is valued higher than
providing answers.
Along such parameters, we argue that journalism programs in higher
education have many assets, such as labs for journalism innovation. One of
the most important assets is journalism teachers who passionately engage in
innovation processes and intuitively lead students toward creative competitiveness. Following Drucker, leaders or teachers of creatively competitive
organizations, exemplified also by some journalism schools, take on three
different roles in the cycles of innovation (Brown 2016): The first role is
that of the explorer, the person who is in front. The explorer leads by asking strategically purposeful questions that typically might bring great value
to the institution. The second role is that of the gardener, which is more
of a leading-from-behind; the gardener foresees and provides tools and
spaces for purposeful experimentation and innovation. The third role is that
of the player-coach, which implies to lead from the side without taking
over what the students are doing. The player-coach is supposed to anticipate what problems may arise and follow and support the students as they
actively engage in resolving the issues with which they are working. The
liberty of journalism teachers lies in not having to worry about the revenue
on a daily basis, unlike entrepreneurs in the industry.
From the data in this study, the outstanding position as journalism innovation schools in Finland as well as in the American states of Nebraska
and Missouri did not evolve by accident. The institutions took on these
roles because they nurtured teaching leadership directed toward creative
competitiveness instead of operational efficiency. The opening up for journalism innovation first attracted more devoted teachers. In the next round,
the facilitation of innovation opportunities represented by drones most
likely attracts students who see drone expertise as a competitive advantage.
According to Kolb and Kolb’s theorizing on learning spaces (2005), it is
crucial that members of a learning community are known and respected by
faculty and by colleagues. They need to feel that they are allotted a space.
And yet we argue that when it comes to facilitate critical and questioning
approaches to drones in a societal perspective, journalism schools still have
much to learn. That is the case at least if we place the drone journalism courses
in a responsible research and innovation (RRI) perspective. At this point in
drone journalism history, it appears that educators are still mostly concerned
with the practicalities of piloting drones as a newsgathering tool. There is little
discussion about drones as a news beat, even though millions of Euros and dollars are invested in the skyrocketing civilian drone industry. Moreover, even
though several thousand civilians in the Middle East have been killed by drone
warfare, these actions go on with little interference from the news media. So
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the following questions arise: In what ways might students best be provoked
to begin debating the many unresolved issues of military and civilian uses of
drones? In what ways might responsible droning be taught in ways that take
into consideration the potential bad uses of the new technology?
Based on the study of early drone adopters in education, we do not have
a single good answer to these questions. But we would like to throw in a
last idea from the side: now that the first phase of drone teaching in journalism is settled, would there be more space for critical thinking and critical
dialogue on the opportunities and dilemmas of drones? This would require
consideration of drones not just as a newsgathering tool for journalism
explorers but as an increasingly important military and civilian industry
that deserves to be covered more broadly as a news beat.
Whereas critical thinking is considered a basic communication skill to
be learned in bachelor programs, Morris (2017) suggests that teachers in
higher education should focus more on critical dialogue. She claims that
critical dialogue is “an active group process and opportunity for students
and faculty members to learn how to engage in civil, respectful, difficult
conversations.” She points out that when engaging in critical dialoguing,
teachers and students will “tap not only into the cognitive domain, but also
into our attitudinal and behavioral predilections. Critical dialogue is learned
in community and serves the community, and the process can unite students
and faculty members from divergent backgrounds and viewpoints around
difficult, yet shared, issues and problems” (Morris 2017, p. 1).
As suggested in a previous study of journalism innovation (Gynnild 2016),
in order for innovation journalism to expand as a news beat, journalists need
to explore what innovation entails in practice. With the experiential learning
about drones conducted in higher education, the journalists of tomorrow are
getting a flying start technically. The question is this: In what ways might
the competencies already achieved extend to integrate the difficult issues
as well? Ideally, critical dialogue should be a perfect match for journalism
students who are trained in posing direct and provocative questions of all
types. The only dilemma – and one that is apparently increasing – is that
journalism educators and their students might be immersed in their own
drone experiments to the extent that critical thinking and critical dialoging
on behalf of society are lost. Therein lies a challenge for journalism teachers
as explorers, gardeners and player-coaches.
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Taking risks with drones
Responsible innovation pedagogy
for media education
Lars Nyre, Frode Guribye and Astrid Gynnild

Introduction
The increasing demand for drone imagery in the news media requires that
more journalists learn how to operate camera drones. In order for journalism to uphold its professional standards of accountability in visual news
coverage, camera drone piloting is not a competency that should be outsourced to external companies. Higher education institutions should have a
special responsibility for educating drone pilots with a practical grasp of the
possibilities and limitations. The quest for qualified technological skills as
well as competent judgment when it comes to news values and journalistic
codes of conduct is increasingly important. At this point in media history, it
has become evident that journalism and new technology are closely related
and that the journalism profession profits creatively from the disruptive
tools that are introduced. At the same time, students of technology, like our
bachelor students in “New media,” have much to learn from journalistic
approaches and considerations of societal issues of importance.
The design experiment we report in this study explores two interconnected topics that can be formulated as two claims: First, when students
are exposed to unexpected forms of risk in a new technology, they open
up to creativity and subsequent reflexive exploration of the technology
in question. Second, the experienced risk stimulates most students to display greater carefulness, accountability and responsibility when using the
given technology. In order to find out more about these topics or claims, an
existing smartphone programming course was reoriented to be applicable
for semiautomatic drone flying. A 3DR Solo drone with its software was
introduced as the semester’s main tool for the students, their teachers and
administrators. As teachers, we were excited to investigate to what degree
students would experiment with, and get a sense of, ethical dilemmas of
visual intrusion as well as the value of shots and sequences from a drone
perspective. Our study is informed by the principles of responsible research
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and innovation (RRI). In this approach, the research and innovation process
should have desirable and useful outcomes for society as well as be ethically acceptable and environmentally sustainable (von Schomberg, 2012;
Strand, 2015).
The chapter continues with a theoretical discussion of the relationship
between technology, risk and learning, and focuses on the possible benefits
of taking risks with drones in journalism and media education. A theory of
responsible innovation pedagogy is presented; thereafter, the experimental
method and its qualitative characteristics are outlined. The analysis is split
into three sections dealing with the “risk experiences” of students, teachers
and administrators, respectively. In the conclusion, we present four RRI
insights relevant for students, teachers and administrators involved with
drone flying in media education programs at higher education institutions.

Technology and risk
Risk is a central topic in modern theories on technology and society. The
material characteristics of technologies, their weight, speed and force, often
imply a risk of physical damage to its users as well as to things and to other
people. A worker operating a power loom in an early nineteenth-century
steam engine factory was at risk of having his fingers torn off by belts; the
driver of a car without seat belts today risks his or her life. In our context,
the drone carries risks due to its advanced functionality. When flown, it
combines high maneuverability, camera vision, stability, long battery life
and digital storage and transmission of signals. For mediation purposes,
a host of different sensors can be attached to a drone, for example, photo,
video, infrared camera and directional microphones; such sensors augment
information capabilities in the desired direction.
How should risk be defined? In a pragmatic approach, risk is understood
as something that is relatively predictable, that can be specified and in most
cases avoided by taking safety measures. Antonsen (2009, p. 6) writes: “A
risk analysis basically consists of what may go wrong, how likely it is that
something in fact will go wrong, and the consequences involved if these
things go wrong.” Risk is closely related to the concept of “safety.” Wold
(2016) points out that the concept of safety is not to avoid or prevent something going wrong, but “to ensure that everything – or as much as possiblegoes right” (Hollnagel, 2014, p. 23). Wold writes that this “includes a
focus on everyday activities, not just accidents and mishaps, as safety is
understood as the ability to succeed under expected and unexpected conditions alike. Newer perspectives are increasingly involving social, cultural
and technological factors in a dynamic interaction leading up to unwanted
events” (Wold, 2016, p. 26).
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We can now specify the risks involved in using a drone as part of a university course in media education. Clearly, there is risk of material damage or injury to persons due to the flying movements of the drone; such
risk is enhanced by the students’ lack of experience with controlling the
drone. This risk relates to being underneath and near to a flying drone, and
requires safety measures as well as insurance. It is the responsibility of the
pilot and the drone teacher to ensure that all rules are followed. In addition to the physical risk, there is an economic risk of liability for persons
and institutions if something should happen due to lack of rule-following.
Furthermore, media personnel are at risk of breaching privacy regulations
when filming and/or publishing video clips. It can be ethically problematic
to publish certain types of drone clips.
While there is risk, there is also gain. A drone pilot produces an extremely
mobile video perspective and can add significant value to any visually oriented media product. It is clear from the start that teachers as well as students have much to gain from engaging with drones.

Learning and risk
Our approach to understanding learning and risk is anchored in a sociocultural perspective (Säljö, 2009). Learning is seen as process of mastery of
conceptual and material artifacts. We approach these practices as relational
to an infrastructure for learning. When a new artifact – in our case a drone –
is introduced into the infrastructure for learning, it serves as a mediating
artifact and the object of an emerging learning practice. Further, we see the
infrastructure for learning as a combination of pedagogical, technological
and institutional arrangements. More specifically, the students are supposed
to control the risks and explore the creative potential of the drone in an
emerging practice that should be nurtured further by teachers and supported
by administrators. In the analysis, we observe the relationship between
learning, pedagogy and rule-following, and try to describe their influence
on the emerging learning practice.
Weilenmann, Säljö, and Engström (2013, p. 749) argue that “as the notion
of literacy shifts towards participation and the ability to produce media
content, rather than just consuming it, and as the tools for production
become more powerful and diverse, the skills needed to participate will
be increasingly medium specific.” In our design experiment, the main aim
is to expose the students to the challenges of using a drone as a means for
shooting video that is suitable for publication in a serious media outlet, and
to explore further ways of programming the drone for journalistic purposes.
Risks of damage, injury and liability are natural ingredients in such a learning scenario. The design of the learning scenario is inspired by innovation
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pedagogy (Kettunen, 2011; Darsø, 2011). According to Kettunen (2011),
innovation pedagogy has its theoretical roots in the pragmatism of John
Dewey. This pragmatic perspective is aligned well with a sociocultural perspective on learning (Säljö, 2010). A common focus is on the experiential
nature of learning and how it is mediated by the tools of the trade. Kettunen
(2011) further argues that this particular approach is well suited and flexible
enough to accommodate challenges that arise in education in the applied
sciences. This argument resonates well with our approach, as we focus on
the application of technology in a journalistic context.
Innovation pedagogy, as emphasized by Darsø (2011), aims to teach students to become more innovative or creative by giving them responsibility
for a development process. This tradition supports a definition of creativity
as the ability to produce work that is novel – original and unexpected –
and appropriate, useful and adapted to task constraints (Sternberg & Lubart
1999). The ideal pedagogical approach is to find a balance between making
students accountable and guiding them with creative support and deliverables. Our approach is also inspired by problem-based learning (PBL), “a
student-centered pedagogical approach in which students learn by the process of solving an open-ended problem within a team. . . . The PBL system
differs from traditional instruction in that PBL engages the student in constructing knowledge and the teacher role moves from a knowledge provider
towards a learning facilitator” (Hmelo-Silver, 2004).

Responsible innovation pedagogy
As previously mentioned, this study is informed by a specific valueorientation, namely the responsible research and innovation (RRI ) framework –
an approach anchored to European policy processes and values. According to
von Schomberg (2012), responsible research and innovation is:
A transparent, interactive process by which societal actors and innovators become mutually responsive to each other with a view to the
(ethical) acceptability, sustainability and societal desirability of the
innovation process and its marketable products (in order to allow a
proper embedding of scientific and technological advances in our
society).
The RRI approach has been developed further by Stilgoe, Owen, Macnaghten (2013), who state that responsible innovation “means taking care of the
future through collective stewardship of science and innovation in the present.” They call for improved skills of anticipation. Researchers and organizations must ask what-if questions, and they must be able to adjust their
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course of action when they are faced with new knowledge. The EU Commission supports a number of initiatives in the RRI sector. Notably, there is
an online toolkit for researchers who want to adopt the RRI ideals in their
projects (RRI Tools, 2017).
In this study we combine the ideas of innovation pedagogy with those
of responsible research and innovation. Such a combination can be labeled
“responsible innovation pedagogy” and can be associated with recent
explorations of RRI that are tailored to higher education institutions. A
Horizon2020 project exists that specifically addresses higher education
institutions and RRI (see HEIRRI, 2017). We aim to contribute to the discussion; in the conclusion of this chapter, we summarize the insights from
this experiment in four principles of responsible innovation pedagogy.
In order for a pedagogical arrangement to qualify as RRI, students, teachers and administrators must be engaged in an explorative, collaborative
learning process that is not top-down. If the pedagogy works well, students
are supposed to learn how to make a certain product and create their own
knowledge along the way. The creative work is conducted in groups with
great freedom of exploration but with strict rules for iterative development
and time-boxing in order to deliver a quality product on time (as an exam
deadline). Students are likely to learn how to collaborate in professional
teams. Note that the direction of the course is adjusted if unexpected problems occur, or, in our case, if the perceived risk becomes too high.
The RRI approach has universal merit. Teachers are always concerned
with finding ways to make students engage in creative learning activities
in which they (students) design and create solutions, while simultaneously
encouraging critical reflection on the implications and potential of the given
design. We chose collaborative group work and open-ended problem solving to engage students in creative activities and critical reflection. Such
course designs require a focused fostering of social bonds. In order to collaborate well, students need to experience a mutual sense of equality and
fairness in the groups. Without such trust and acceptance of different specialties during the creative work, there would be little chance of the result
becoming responsible.

Design experiment method
In the learning sciences, a long-standing tradition exists for conducting
design experiments (Brown, 1992) and design-based research (Barab &
Squire, 2004; Collins, Joseph, & Bielaczyc, 2004). On a general level,
such studies involve making interventions in existing educational settings
by introducing new technologies in concert with a deliberate pedagogical approach to induce change in learning practices while systematically
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studying the implications of such an intervention. In other words, changes
are done to mediating technologies and the organization of learning activities inspired by a given pedagogical approach.
We basically inserted a drone into an established course module and then
dealt with and documented the trajectory of events. The course took place
in the spring semester of 2016 at a university in Norway and covered 10
ECT. The module has existed for years, and its purpose has been to explore
a new technology for journalistic purposes each year. Last year, the topic
was sound media for Samsung smartwatches; in 2014, it was sound media
for Android mobile apps. Neither the university teachers nor the students
had any experience with drone flying before the courses started. We hired
an external drone teacher, who runs a professional company for drone filming and teaching. A 3DSolo drone and four small drones, mostly for indoor
training, were used in the course. The students got four half-day sessions in
which they explored flying the drones indoors and outdoors.
In this design experiment, we worked in accordance with three principles of
innovation pedagogy. It should be noted that we counted on ordinary support
from the administration and expected the students to follow up the coursework
in a responsible way: 1) Take calculated risks to cultivate novelty and creativity. In order to test what the technology can do, there must be as few rules as
possible, and the risk involved in operating the drone for such exploratory
purposes must be handled out of the box. 2) Teach the students to be reflective
about the constraints of the technology. In the course of their exploration, the
students were supposed to evaluate the rules and potentially acknowledge that
the constraints on exploration were rational and necessary. For the teacher, this
approach requires the ability to stimulate problem-solving processes. 3) Provide a structure for the students’ work with time-boxing of iterations and deliverables. In order for creativity to blossom, there must be strict but empty limits
to it. The teachers should try to create suitable cycles of production sprints and
evaluation sessions that lead toward a final delivery. Such procedures may be
established as routines in the educational program in the future.
From January to June 2016 students underwent practical training in drone
flying and safety instructions, including the use of an operation manual.
The students were divided into groups to design low-fidelity prototypes in
an iterative process. There were four workshops, with evaluations of the
prototypes by a panel of researchers (the authors of this article). The groups
produced prototypes with a low technological readiness level but with
validated journalistic potential. Specifically, the groups were charged with
designing a low-fidelity prototype of an app for the 3DR Solo drone and
producing a one-minute pitch video about the app’s intended functionality.
We interviewed 12 people when the course had been completed. There
were seven students, three teachers and two administrators, and they were
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interviewed by the three authors during a period of one week. The interviews dealt with 1) flying, 2) rules, 3) programming, 4) journalism and 5)
course evaluation. There are methodical challenges to interviewing almost
everybody involved in a course. Firstly, all our informants were fully aware
of the experiment before we interviewed them and therefore had a high
level of meta-knowledge and were strikingly reflective about their experiences. Secondly, most of the informants knew each other and could potentially have learned the identity of the others. Thirdly, the interviewers were
involved throughout the course and were known by the informants as stakeholders in the course. We are acutely aware of these issues and counteracted
them by paraphrasing some of the informants’ statements and by being open
about the potential conflict of interest. Please note that the interview guide
and consent form were approved by the Norwegian Data Inspectorate. The
interviews were transcribed, and the analysis is based on pen-and-paper
readings of the material.

Analysis: three degrees of risk taking
In this section, responses from informants are presented and interpreted,
with the students first, then the teachers and finally the administrators. The
analysis gives equal weight to these different functional roles in the course.
1: Risk stimulates creativity among students
Students experienced that being allowed to fly an actual drone was a type
of risk that stimulated their motivation to test the technology further. To
feel what it was like to fly a camera drone was better done outdoors than
indoors. One student says: “Flying the drone outdoors was scary, but mostly
fun. I liked the adrenaline kick that you get because there are so many things
that can happen.” In contrast, flying the small drones manually indoors,
with or without cameras, was harder than expected for the students. These
drones proved difficult to keep under control, and frustration made students
lose energy and interest. Outdoors, students felt that they were in control
with the flying camera and were challenged not by the technology itself but
primarily by uncontrollable weather conditions. In particular, strong wind
was a risk factor that made the participants reflect on possible loss of control and its consequences. One student says that he could “feel the sense of
losing control as the drone went higher. It disappeared behind me, over an
area with parked cars. It was scary. I don’t want to damage cars. Not fun!”
The ten-minute slots that students were allowed to test the 3DSolo drone
outdoors came to an end abruptly after a few weeks. Since students were not
allowed by the administration to practice drone flying as much as they wanted,
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there was a period when the administrative rules were broken. A month into
the semester, one of the teachers allowed students to fly the 3DR Solo drone
informally in a nearby park. One student describes the event where a teacher
broke the rules to support the students’ piloting experience: “He said that we
should go out there and try and make mistakes, that it was ok. We had a flight
each and tested the various functions so that we knew how they worked. We
could start to think about what was already implemented and what could be
developed further, and what we could make out of it.” Other students found
the rule-breaking OK as well as long as the teacher was watching what was
going on. One student said: “Since everybody understands that the drone can
land on a car or something, there is a tension between what you dare to do
and all the creative stuff that might come out of it.”
After a few weeks of drone flying, the administration found out and decided
to confiscate the drone due to concerns about lack of insurance. If anything
happened, the university would most probably be liable for the full cost.
The students had to wait for several weeks before they were allowed to fly
the drone again, and then only for five to ten minutes under supervision
of the drone teacher. This decision was disappointing to everyone, and it
deflated students’ creative energy. “We would have liked to fly more with
the big drone, but we know why we couldn’t,” one student says obediently.
The confiscation influenced exam materials because the drone teacher had
to produce aerial footage on behalf of the students. Students had good ideas
that could not be continued. One student says: “We had high expectations,
because of all the cool videos on YouTube and the Internet. And you think,
“Ah, we must do this too!,” but it turns out you can’t. The drone teacher had
to do it all, and he didn’t do it the same way I would have wanted.”
Students experienced that flying the drone outdoors in safe areas and in
accordance with aviation regulations served as constructive risk taking as
long as they felt they were in control of the drone. Since the teachers were
perceived to be in charge of the flying, also during the period when the
administrative rules were broken, students felt they were taking a lower
risk than what seemed to be the case with teachers and administrators. One
student comments: “The teacher is experienced, and was thinking about the
consequences while we were only thinking about possibilities. For example
we wanted more spectacular images from the sea, but the end result was a
little more boring than we had thought.” Students had a more risk-taking
attitude than the drone teacher. The question that several students posed was
whether more flying would have made them more careful by the end of the
course: “Maybe if we had been allowed to fly more, we might have thought
it over more too, or something would go wrong,” one student says.
At the end of the semester, the students submitted prototypes of drone
apps for journalism, and their deliverables showed a real engagement in
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how drones could be designed to benefit the public sphere. One student
explains his/her motivation like this: “We thought about the requirement
that it should be useful for a journalist, and we saw that there were no particular products in that sector. So, we decided on creating the drone-rig, where
a TV-journalist can go out and do a live report alone if there is no camera
person available. You will not need to go to a course or take an education
in drone flight to be able to use the drone rig; you just grab it and run.” In
relation to the rules for drone piloting, this is a radical proposal because
rules specify that a drone cannot be used without first notifying everybody
in its vicinity during shooting and engaging a team of at least two or three
persons. Since a TV station would presumably want to be the first with a
breaking news story, these rules would presumably not be followed, or they
would make the concept void if they were followed.
2: Risk stimulates calculated risk taking among teachers
The three main teachers in the course are creative experts in their fields:
media design, drone piloting and programming; their role was to enthuse
and engage students in learning the skills selected for our purposes. Teachers have a duty to support a culture of fair and transparent testing criteria.
The course leader was formally responsible for making a fair assessment of
the deliveries, considering that the grades will appear on the students’ CVs
afterwards.
It is an intense experience to teach somebody to fly a vehicle. One teacher
says: “The first time I saw that you could bring a camera up into the sky I
just decided to have it, and I started building it myself. And when I flew it
I realized that “Wow,” this is not only a possibility to bring something up
to the sky, but it is also fun.” The teachers are acutely aware of the powers
that this “fun thing” has. One of the teachers says: “You must be vigilant
when you are doing this, it is not a completely streamlined user experience.
You cannot throw the drone up and lower your shoulders; you must watch
out all the time. There is a real risk of injuring people, and it is important
that the pilot and the assisting team know what they are doing.” The other
teacher also talks about the risk of hurting people. “Whenever people call
to discuss an assignment, I ask about the surroundings so that I know what
risks are involved. If something goes wrong with the device and it starts
falling down – what then? The worst-case scenario is that it hits somebody
in the head, in the hand or body, because this is the most important thing
in this life – people, right?” While the teachers recommend that students
should fly actively, they were concerned about managing the risks beforehand. One teacher says: “To get nice shots sometimes requires taking a
risk. Definitely. But then you validate these risks, and you are prepared. If
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something happens my fingers will move that way, to make my planned exit
from this risk. As a human being controlling the device I am prepared for
that, and I pay attention to all the movements of the device itself, the wind
movements, sunlight, people’s movements.”
There is a difference among teachers in their willingness to take risks.
One of the teachers allowed the students to test the drones without prior
consent from the administration. Why did he do this? Interestingly, he said
it is important to teach the students to have “copper in the attitude,” meaning that you have to dare to push some boundaries. “If one is too squeamish
out of the starting blocks, one gets nowhere. You need to speed up, fire all
the guns, and then be careful too, and not do this at a public square, but on a
grassy field.” The teacher is concerned that the students should manipulate
the technology directly: “In order to teach them something, we must have
access to the metal, and we can connect straight to the drone CPU with a
cable and do what we want. And for the learning process nothing is better
than just exploring, with full access, and test out everything, and get to
know how it fits together.” This teacher’s attitude cultivates independent
decision making among students. He would allow any dedicated student to
test and program the drone in whatever way the student found worthwhile,
and make it his job to “reduce the anxiety that the students felt in relation
to the risks.”
3: Risk stimulates carefulness among administrators
Our interviews with administrators add a critical and new dimension to the
understanding of journalism and media education. We expose decisionmaking hierarchies that cause tensions when high-risk technologies are
employed.
Whereas risk management procedures are integrated in the management
of disciplines, such as engineering and chemistry, social science departments
are traditionally less experienced in managing risk related to technological
experiments. Our informants work in a department in which risk management
of this kind is not the norm. Regular media and information science teaching and research do not involve explosions, human injury or rule-breaking.
On the contrary, the social sciences and humanities are a rather quiet branch
of higher education where management colleagues are likely to be upset
at suddenly being asked to take risks involving drones and students. Most
interestingly in this case, it was not the physical danger of flying drones that
dominated management’s rhetoric; it was the fear of breaking aviation and
insurance rules and getting into trouble – regardless of whether or not there
were any accidents (in our situation, there weren’t any accidents.).
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Risk induces administrative accountability and a sense of responsibility
in university management. The rules for drone flying issued by the aviation
authorities will, by themselves, require university administrators to behave
carefully. In relation to students and teachers, the role of management is
to ensure that rules and regulations are followed when experiments (such
as drone flying) are carried out within the frames of a university course.
An administrator explained, “Since there is so much fuss about this now,
in my opinion the university should make a legal assessment of how to
tackle the situation. The university’s lawyers always have to think about
the “worst case scenario,” and they would rather say no than yes. They are
afraid that they will give advice that turns out to have a boomerang effect.
So we would have to prepare the case well and follow the regulations from
the aviation authorities.
There is a willingness to find solutions but also a pragmatic realization
that things take time. The administrative staff agree that there are certainly
going to be better solutions next year. There was interest in sharing accountability across the Higher Education Institution (HEI) landscape and a willingness to learn from other university sectors, for example, archaeology and
geography, where researchers fly drones for research purposes. The informants displayed interest in collaboration with private companies and other
state institutions such as the NRK, the Norwegian Broadcasting Corporation. These external institutions take an interest in the university’s drone
education. “NRK signalled that they are very interested in establishing a
university drone pilot certification to recruit from.” The NRK drone pilots
and television producers have much experience, and the administrative staff
listen to their advice. For example, there are several classes of drones with
different certification requirements. The university flies the smallest class
(RO1). However, one informant tells us that “The NRK people recommended to us to go up one level. There is so little you can do with the smallest type, regarding where you can fly and things like that. If you go up a
class, you can fly more actively and ask permission to fly in a city and other
locations that you would otherwise not be allowed to.” Here, the ambitions
of the NRK are followed and included in the desired educational quality of
the higher education institution.
Despite the creative gain achieved with high-risk behavior, it is clear that
higher education institutions have to comply with the law. Administrators,
backed by law consultants, have legitimate reasons to work with worstcase scenarios for what can happen during teaching sessions. Teachers and
students must also accept the fact that it takes time to find safe and rulecompliant solutions to the problems posed by introducing new high-risk
technologies in a higher education institution.
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Conclusion: four learning principles
While it was interesting to see how many actors were involved in drone
management, the students were always the main protagonists. We exposed
the students to drone technology in practice and challenged them to explore
its potential for journalism in a process called responsible innovation pedagogy. What worked and what did not work so well? We wanted to arrange a
course not only to learn about the creative potential of drones (and not only
to learn about the immanent physical risks and safety regulations associated with drone flying) but also to stimulate the students to reflect on and
be critical about how such a technology can be applied in journalism in a
responsible way – according to the norms of news journalism. It turned out
that the parties involved were concerned about the risk-taking aspect of
the drone technology. The perceived risks of drones made administrators
and teachers act so carefully that the students’ creative process was slowed
down, and learning was involuntarily reoriented to rule-following. The general impression was that everybody sought a balance between the perceived
risk on the one hand and their shared responsibility on the other. However,
the general impression was also that the individual’s perception of safety
in the situation was the most dominant influence on the learning process.
Thus, risk taking was less prevalent than attempts to gain more control.
When interpreting the behavior reported in our analysis, we saw that the
learning curve was significant for the students, teachers and administrators,
albeit differentiated. In this process, students learned about risk directly; highrisk sensations appeared to stimulate learning and ownership of the product.
Teachers attempted various versions of calculated risk, where students were
given leeway but under a watchful eye. Ideally, teachers should teach drone
flying in the same way that a chemistry teacher does when creating an explosion in the classroom. Students learn something about the forces with which
they are dealing, but they do so in a controlled situation where the level of possible damage is limited. Our design experiment was, however, not based on
established knowledge about how to teach drone flying. As such, it involved
greater risks for everyone. While this risk can be considered a weakness in the
course planning, it also showed that teaching drones in media education is an
emerging practice. There is little or no prior competence.
The validated insights from the design experiment previously described
lead us to formulate four learning principles that a higher education institution course should have in order to constitute a responsible way of teaching
students to use high-risk technology:
•

Focus on context understanding in the practical setting where the
high-risk technology is going to be used. Make field trips and walk the

Taking risks with drones

•

•

•

83

terrain. Students must acquire the necessary motor skills to deal with
the practical situation of using the high-risk technology.
Allow for independent decision making regarding the creation of dronebased media products. Students should make as many decisions about
aesthetics and content as possible, limited mainly by laws and regulations. Teachers should make as few decisions about creative direction
as possible.
Cultivate the strategic ability to anticipate any implications of their
high-risk technology prototypes for media innovation in the future. In
functional terms, what sector of an industry would likely adopt this
new technology and its practices?
A level of reflexivity sensitive enough to address the big question of
what is at stake for society in general in relation to technology development is needed. Students should be imaginative enough to consider the
good and bad consequences of new technologies before they are made
and promoted in society.

These learning principles should ideally characterize any exploration of
high-risk technology in higher education institutions.
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Three scenarios of responsible
drone journalism
Turo Uskali and Astrid Gynnild

Introduction
Since the turn of the millennium, scenario development has become a new
buzzword, particularly in business and governance. Therefore, we begin
this chapter by crushing a widespread myth: Scenarios are not predictions
(Van der Heijden et al., 2002). Scenarios are made when predictions are
meaningless or out of reach. Subsequently, we suggest that a scenario might
be considered a coherently structured speculation (van Notten, 2006) on
aspects of a phenomenon based on a variety of accessible data.
Scenario building has proved useful to start debates on future society,
especially when we otherwise might be overwhelmed and scared by the
many uncertainties in a field.
In his book on surviving the techstorm, Nicklas Bergman (2015) wrote that
planning for uncertainty is “not about trying to guess the one outcome that will
occur” (p. 179). Rather, he pointed out, planning for uncertainty means being
prepared for the multiple possible outcomes of an issue while trying to understand the most likely outcome. We think that is a good way of looking at this.
On the Internet, there is a jungle of websites specializing in scenario building. The examples and steps provided may at first glance look fascinatingly
simple and convincingly clarifying. But by choosing such an approach for
this last chapter, we of course do run the risk of simplifying complex issues
that go far beyond journalism. One of the things we discovered was that scenario development requires from facilitators that the purpose and tools for
the process be explicitly decided beforehand; a scenario will only be good
as far as it goes.
Simultaneously, the scenario approach aligns with the basic principles of
responsible research and innovation (RRI) that were introduced in Chapter 1 and that form the basis of this research project. Future orientation
and foresight are strongly built into the responsible innovation paradigm.
Researchers and stakeholders are encouraged to engage actively in ongoing
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developmental processes, for instance in visual surveillance technologies in
the making. They are invited to raise public awareness in a number of ways,
in which the first and foremost task is “to ask what futures do we collectively
want science and innovation to bring about, and on what values are these
based” (Owen et al., 2013, 37). Thus, we believe that in order to answer what
responsible drone journalism is in an RRI-context of anticipation, reflection,
deliberation and responsiveness, scenario development is a good place to
start the broader discussion – and to finalize this book with an open ending.
In the following, we will first discuss opportunities and dilemmas of scenario development as an exploratory approach. Next we will sketch three
simple scenarios of responsible drone journalism and finally, we will suggest ways that readers of this chapter might engage in developing scenarios
that are meaningful and relevant for them – in their particular local contexts.

Further definitions of scenario development
Historically, scenario development emerged from strategic planning in the
military after the Second World War. The concept now refers to a variety of
approaches by businesses, governance, foresight studies and participatory
future initiatives. When the European Commission (2017) used scenario
development for mapping the future for research and innovation policies
in Europe, the report described only two possible outcomes: negative –
the trends go on unmanaged and uncontrolled, or positive – society takes
action. We hope there are more ways to go within one or the other of these
outcomes. Normally, prominent future researchers prefer to provide at least
four to five scenarios to play with. Scenarios are intellectual tools to help
imagine a variety of future trajectories, and as van Notten (2006) points out:
Scenarios are consistent and coherent descriptions of alternative hypothetical futures that reflect different perspectives on past, present, and
future developments, which can serve as a basis for action.
In his comprehensive review of scenario characteristics, van Notten differentiates between educative scenarios, in which exploration and awareness
raising is a main aim, and scenarios as decision support or as pre-policy
research. In practice, he concludes, scenarios are typically hybrids of explorative approaches and pre-policy research. They are often conducted in two
steps; exploratory approaches usually provide a necessary first overview, but
tend to be too general for decision making.
Van Notten also distinguishes between process-oriented scenario development to promote learning and communication skills, and product-oriented
scenarios, which focus more on the end products and less on the processes.
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Also, scenario characteristics might be split into goals, design and content
(van Notten, 2006).
That is, they have capability to forecast dilemmas and opportunities based
on vague data. We know from technology history that in general, it is very
challenging to foresee the roles or successes of new devices in future communication. For example, ubiquitous technologies such as smartphones and the Internet were initially developed only for special purposes; the Internet for scholars
(1969) and smartphones for business people (1993, Nokia Communicator).
Emergent technologies, of which drones are a typical example, often start
in the military and are later sold to the civilian mass market. No wonder
there often exists a long-lasting anxiety and suspicion toward new technologies among large groups of people. In literature, this phenomenon and
natural attitude is often defined as techno-pessimism. At the other end of
the same continuum we find the techno-optimists (Thierer, 2010). Technooptimists, in this case drone optimists, are those who might benefit the most
from the new technology, like manufacturers, sellers and “heavy-users,”
often hobbyists. In addition, law enforcement officials, architects, property
brokers, firemen, rescue workers and journalists are among the professional
groups that take advantage of drone technology in their daily work.
Drone footage is a ubiquitous element of artistic storytelling in the fiction
side of media productions like movies, TV series and other forms of entertainment. You just cannot avoid drone footage when watching entertainment. And still we know fairly little about the further adoption and adaption
of drones by news media and how, for instance, drone traffic, in general,
might be regulated in the near and distant future. Therefore, we wanted to
play the role of futurists on these last pages of the book.
The scenarios we sketch out are simple in several respects: They are
based on weak signals or early warnings that emerged from empirical data
(Ansoff, 1975; Ansoff, 1980). The weak signals mostly originated from
online news sources and related to, for instance, photo competitions and
awards, interactive map and app development, educative events, new legislative rules in the United States and upcoming EU rules as well as discussions on nano-drones and new threats by hostile drone environments.
We chose to focus primarily on one contingency for the further spread of
responsible drone journalism, namely, the use of bans as a legislative means.
The threat of bans is currently at stake in many countries, and the threat is
real; governmental bans are issued with varying implications. For shorter or
longer periods of time, total bans have been implemented in authoritarian
countries as well as in a social democracy such as Sweden (see Chapter 2).
The drafted scenarios are simple also in the sense that they are not
based on focus group discussions, public debates or other staged events
but on written data collected for the study. Van Notten’s typology proved
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to be particularly applicable to the scenarios and helped contextualize the
exercise.

First scenario: drones everywhere
Based on existing empirical data on drones, our first scenario is that drones
will become ubiquitous everyday tools. In journalism, this means that aerial
imagery of everyday situations and events will be the new normal. An early
indication of the upcoming normality of drone footage in journalism is found by
looking at recent international photojournalism awards. For example, the New
York Times photographer Josh Haner was awarded Pictures of the Year International Awards in 2017 for his documentary project on climate change. Haner
has used camera drones in his work since 2012 (Estrin, 2017). The same year,
the photographer Sami Kero from the Helsingin Sanomat won the prestigious
Daily Press Awards at the International Photojournalism Festival in Perpignan.
His winning series of Finnish ice hole swimmers was captured by a camera
drone (Koppinen, 2017).
Awards in professional photo competitions are prestigious markers of
new trends in journalism, and the symbolic power of a jury’s decisions
should not be overlooked. The use of drones for journalistic purposes spread
from entrepreneurs and innovative newsrooms to the rest of the news industry. Haner predicts that especially the miniaturization of drone technology
brings drone journalism as a newsgathering tool one step further. Without
hesitation, he claims that,
[j]ust like the influx of digital cameras and camera phones created a
saturation of imagery, we’re going to have to adapt and figure out how
we can bring our creativity to these new technologies. – I think it’s
only a matter of time before we have micro drones with high-quality
cameras that reporters can take into the field.
(Estrin, 2017)
The increasing demand for drone journalism education is another clear signal in support of the drones everywhere scenario. As the first drone journalists from 2011 to 2015 typically operated mostly in the new online cultures
of learning and were self-taught, the evolving next wave of drones in journalism, from 2015 on, have created a demand for more systematic education in drone journalism. Many local newsrooms invest in drone boot
camps aimed at efficient drone learning for their journalists and photographers. These are signs of responsible drone journalism, as are new licensing
requirements for professional drone operators in many countries.
From the beginning, dronalism has benefited from hobbyists and activists who have provided drone footage to the newsrooms. This model of
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networked journalism (Beckett, 2008), in which amateurs and professionals
cooperate, plays an important part of this first scenario. Even if we should
be critical toward marketing messages such as “eventually drones will be in
every household” for avoiding the hype-effect, the number of drones sold
for civilian purposes does grow exponentially. The increasing flow of usergenerated content is well known from ubiquitous smartphones, even though
user-generated content is rarely mentioned by news organizations (Wardle
et al., 2014). This could also be the case with user-generated drone footage.
We see more aerial imagery, but photographer bylines are typically missing.
The drones everywhere scenario is based on the assumption that legal
frameworks will be developed to ensure that the drones will be available
for the citizens and entrepreneurs to innovate new drone-related practices
and services. The scenario consists of only modest regulation, which will
be regularly updated and changed by the politicians based on feedback from
all parties involved, including drone operators and authorities as well as
civilians.
As pointed out in previous chapters, the legal framework for drones is
still under construction in different parts of the world. But just by monitoring the situation in Europe and in the United States, it appears that in general, politicians are very positive to the potential of drones.
In the United States, the FAA in 2016 opened up for civilian drones in
many businesses, including journalism. This legislative change was meant
to ensure that guidelines for the responsible use of the drones were followed.
In similar vein, the European Union aims at harmonizing drone regulation in Europe. The EU plans to introduce new drone rules in 2018, and
according to the new EU rule drafts, there will be three different categories for drone activities: open, specific and certified. The open category is
mainly for hobbyists who will not need any flying permits. The second category could include, for example, the aerial packet transportation of service
providers. The third, certified category is created for heavy-weight drone
operations such as drone taxi services. This category consists of detailed
instructions and rules, and special permits and risk assessments are needed.
Hearings of the upcoming EU drone rules (Helsinki 22.8.2017) indicate that
there will be a transfer time, at least until 2021, for all the member countries
to adjust the new rules to national legislations.
Moreover, the European Union plans to create a special airspace for drones
called U-space. This lower airspace will develop its own traffic management systems (Ec.europa.eu, 2016), and the services of the new U-space are
planned to begin around 2021, with full services available tentatively in 2030.
Interestingly, according to the new EU rule drafts, drone piloting will
require more systematic education in the future, especially when flying over
50 meters. Online tests are developed, and probably also practical tests in
certified institutions. The highest possible altitude for the drones will be 120
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meters. In the near future, the EU will also require that drone manufacturers and retailers become responsible for constantly updating the geofencing
and safety features of the drones that they sell. This first scenario, drones
everywhere, is indeed the most positive one and might also be also called
the “Drone Age” (Economist, 26 September 2015).

Second scenario: total ban of camera drones
The second scenario is based on the assumption that all the positive developments of drone journalism will be interrupted by one or more fatal drone
incidents. This scenario is named the total ban of camera drones and is a
so-called worst-case scenario.
Only one devastating incident might be enough to ground all current
drone activities at a local or national level. So far, thousands of incidents
in the air caused by migrating and other birds are reported (Wired.co.uk,
2017), and some of these cases cause serious problems for airplanes. For
example, a US Airways plane had to execute an emergency landing into
the Hudson river in New York because it was hit by a bird on takeoff from
LaGuardia airport (CNN.com, 2009). If the bird had been a drone, the consequences might have been fatal.
Great dangers lurk, especially if drones are operated near airfields or at high
altitudes, close to commercial airline routes. Globally, there are already almost
100 reports that document the threats to airplanes by drones, mainly caused
by a few overenthusiastic hobbyists. No one knows yet precisely what kind of
consequences a crashing drone would cause, but one can foresee serious problems, especially if the drone smashed into the turbines (Wired.co.uk, 2017).
Even before any fatal drone incidents, many countries have banned the
use of drones as a preventive measure – from authoritarian Nepal to liberal
democratic Sweden. In 2016, Sweden temporarily banned the use of camera
drones after intelligence authorities warned that drones might be used in
terrorist operations in the country. The local drone industry, and also media
organizations, accused the government of harming their business interests
with the ban, which was based on century-old legislation. In the summer of
2017, the Swedish government announced new rules for the use of drones
and ended the total ban. However, the Swedish case demonstrates the ease
with which a total ban might be implemented, if needed.
Another threat often disseminated by the new media is the use of drones
for terrorist attacks. The New York Times (September 23, 2017) published
evidence that, for example, The Islamic State, ISIS, used small consumer
drones for their warfare in Iraq and Syria. US military sources argue that
these “airborne improvised explosive devices” are causing a global threat.
Furthermore, according to the story, in the United States “the authorities
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voice increasing concerns about possible Islamic State-inspired drone
attacks against dams, nuclear power plants and other critical infrastructure”
(Schmitt, 2017).

Third scenario: drone mosaic
Our third scenario, the drone mosaic, is taking the middle path between the
two scenarios already explored here. Drone regulations vary from country to
country, and even year by year. An interactive world map developed by a blogger and traveler provides indications of the full spectrum of operative drone
regulations, from total bans to only modest regulation. (Polat, 2017; Simpson,
2017). This data visualization was published with the help of Google maps
and is also available as a smartphone app. The map, split into four colorcoded categories, should be critically consumed, as users frequently detect
new errors. But it does serve a function as the first rough draft of a global
drone mosaic in the making. As of September 22, 2017, the map indicates
that there are 74 green countries from United Arab Emirates to Puerto Rico,
and 40 yellow countries from Austria and Belgium to Vietnam and Vanuatu.
Green means that “drone use is generally allowed,” and yellow that “drone
use is limited or may require cumbersome registration processes.”
Perhaps most interestingly, 40 countries have declared “the total ban”
or are “heavily restricted” for the use of camera drones. These “red” countries include a wide spectrum of states and areas, starting from Antarctica,
Bangladesh, Bahrain and Brunei, and ending with Vatican City and Venezuela. Altogether, 85 countries or areas were categorized as “gray,” meaning
“no data” is available or there are “no defined or applicable UAV laws in
the country.” Many of those “gray” countries are in Asia, Africa or South
America, but also South Korea was in the same category. Indicatively,
neighboring countries could have totally opposing drone rules, like “green”
Arab Emirates and “red” Oman and Qatar (Google Maps, 2017). Based on
Polat’s map, more than 100 countries allow the use of camera drones, which
indicates that drone journalism has large testing fields for aerial newsgathering and storytelling. It also indicates that responsible drone journalism as
a newsbeat is indeed needed on all continents.
Most likely there will never be a legally unified global approach to the
use of military and civilian drones. This leads us to suggest that a mosaic
model might be the most probable scenario for the future; some countries
and areas in the world will spearhead and further develop drones for a multitude of operations in society. Local drone hubs and industry clusters are
built in many places outside of China, which is currently the leading manufacturer of consumer drones. In some areas and countries, the development
or use of drones will not be allowed at all.
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Satellites next
So far in this book we have mostly focused on opportunities and dilemmas
of drones as a visual newsgathering tool in journalism. The idea was that in
order to gain competence in covering the drone field as a news beat it is helpful to explore the options of a new technology from the inside out. In the first
chapter, we also proposed that at this point in time, there is a crucial opening
for journalists to explore, inform, influence and impact the further direction
and governance of drones in society. New features are constantly added to
drone technology, features that expand the range and sensoring conditions of
its operations. We believe it is time for responsible drone journalism to expand
the scope; it is time to integrate the exploratory camera drone experiences with
critical thinking and constructive solution-foci on behalf of society as a whole.
As devoted news hunters, entrepreneurial drone journalists are strategically
placed in the middle of merging interactive communities that posit more communicative power than they might be aware of. As members of global networks, drone journalists tap into the creation of global marketplaces and new
connected cultures of learning in which the pace of good ideas escalates exponentially. With increasing time pressure comes increasing quests for action.
Thus a crucial question is in what ways might journalism contribute to make
individuals, governments and populations more insightful decision makers of
an expanding technology such as drones. How can open collaboration communities and the free exchange of ideas best be used for the common good
of society? In what ways can journalism programs, as labs for journalism
innovation and exploration, merge the dualities of responsible drone journalism? And in what ways might scenario building for a responsible future be
incorporated in higher education as well as in virtual learning spaces?
The increasing time tension that follows from digital connectivism leaves
less time for reflection. Simultaneously, as pointed out by Castells (2012),
the Internet as a social network provides spaces of autonomy beyond the
control of governments and corporations that previously monopolized communication power. Exactly at the nexus of transformative transparency
and surveillance, shifting legislation and virtual communication spaces lie
the new options for ubiquitous learning. We suggest that we are entering
a new era of learning in which we will see amazing progress in educative approaches, formally and informally. We believe that the framework
of responsible research and innovation (RRI) (Owen et al., 2013) will be a
valuable tool in this transition. The website on RRI tools is a good place to
start for those who want to further engage students, colleagues, politicians
and others in face-to-face debates on the future of drones in society. Playing
the infinite game of technology (Kelly, 2009) from a human perspective
means not to focus on details, first and foremost, but to be value-driven, to
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have a vision not only of what technology wants but what we as humans
want.
And while writing these lines, technology is doing for us what humans
have always envisioned – and feared. It is time to look higher up into the
sky than lower airspace. Far out in the endless horizon, beyond our human
gaze, are the satellites. Similar to drones, satellites were invented as spying
devices in the 1950s. When the Soviets started the space race with sputniks,
the Americans followed. And later, from the 1980s onward, satellites have
enabled many other commercial global communication systems. Foreign
reporting, for instance, has been enabled by satellite phones with video feed
points and links for decades.
With nanotechnology, miniaturization is expected to be the next big
trend. Small satellites are now called toasters. They are still quite expensive, but there are services available to individuals and organizations on a
global market. The miniaturization of the satellites has opened new markets
for innovative companies operating hundreds of “mini-satellites.” Their services include, for example, real-time Earth monitoring, and satellite photo
archives. Both might be useful as new data sources for the news media, and
many governments offer satellite imagery services. ProPublica was among
the first news media to use governmental satellite imagery for their investigative reporting (ProPublica.com, 2014).
With the advancing drone and satellite technologies, the concept of eyes
in the skies has taken on a new meaning. We propose that satellite journalism might become the next test of responsible research and innovation in
future society.
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