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RETRACING THE HISTORY
OF RADIO-FREQUENCY

MANAGEMENT

Radio-frequency (RF) spectrum management is a crucial part of

media and communications history, as it has shaped how people
access information and communicate with others. Dr Jock Given,

Professor at Swinburne University of Technology, has written

numerous books and articles focusing on this topic. He combines

ideas from economics, law, history, and business with his own
experience as an economics researcher and policy advisor.

The Evolution of Communications

The development of wireless
communication technology in the

late 19th century opened exciting
possibilities for communication and
disseminating information. This
innovation enabled the development
of revolutionary technologies, realising
things that previously seemed
impossible. However, it also introduced
new challenges, including how to
manage radio-frequency (RF) waves: the
part of the electromagnetic spectrum
used for radio communication.

Dr Jock Given, Professor of Media

and Communications at Swinburne
University of Technology, has been
studying RF spectrum management for
over three decades, since he started
working for the Australian Government’s
Department of Communications

in the 1980s. ‘We were concerned

about getting good value from public
resources, says Dr Given. ‘After we
amended media ownership rules in
Australia to make it easier for media
companies to buy more media assets,
there was a frenzy of buying and selling.
Especially prized were companies
controlling TV and radio licenses, as
governments only handed out a limited
number of licenses.

‘We could not change what had already
happened but the Government did
decide to change the way we allocated
some RF spectrum in the future. The
first step was to auction some FM
frequencies for commercial radio
stations. Dr Given was involved in this
new approach and thus witnessed first-
hand the challenges associated with
innovation in RF management.

Considering the introduction of digital
television and radio in the 1990s, Dr
Given was involved in new spectrum
management decisions, particularly
those regarding reallocation of the
spectrum vacated when television
migrated to digital transmission.

Milestones in RF Management

Governments worldwide became
interested in the RF spectrum when
they realised it could be used for
military, commercial, and political
purposes. Once people started using
frequencies to send wireless telegraphs
in the late 1890s and early 1900s, initial
questions arose about who should gain
access to them. ‘If everyone started
using all the frequencies at once,

the system wouldn’t work,” Dr Given
explains. ‘There had to be international
cooperation to decide which countries
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and which operators got spectrum.

These allocations became much more
important when international wireless
telegraph services were established
using short-wave frequencies in the
1920s and achieved stunning success.

Around the same time, some countries
started introducing radio broadcasting,
which allowed a single transmitter to
diffuse audio to receiving devices, over
a specific frequency. Governments

had to make decisions about how
frequencies would be allocated to radio
broadcasters. ‘In Britain, they decided
it should be a monopoly, in the US

they decided that spectrum should

be controlled by private companies,
and in Australia we had a system that
combined both, says Dr Given. ‘When
television came along, it was as though
radio had been a dress rehearsal for the
decisions about allocating spectrum for
it. So, countries went through the same
considerations again’



The deployment of satellites in the 1960s and the introduction
of mobile technology in the 1980s further increased the
demand for RF spectrum, so its value skyrocketed. Companies
were now trying to access spectrum to provide many more
types of services, further complicating its allocation.

From Analogue to Digital Television

One of the most decisive moments in the history of RF
Spectrum Management was the transition from analogue to
digital TV. Digital transmission allowed broadcasters to make
much more efficient use of spectrum. This meant that they
could hand back some of the spectrum they had been using to
the government, after a period of simulcasting.

‘Governments were trying to work out who should get

the vacated spectrum and how much they should pay for

it, says Dr Given. ‘Many complicated decisions had to be
made and clashes occurred between television, mobile,
telecommunications, the internet, and broadband, who were
all saying: we are the future!

Dr Given published books and articles examining early policy
options in Australia, the UK and the US, the shifting realities as

the migration got underway, and finally several retrospective
evaluations of the whole process in Australia. While the
transition lasted approximately 15 years, it was successfully
completed in most countries.

‘This was a hugely contentious issue around the world in the
late 90s and early 2000s, but we all managed to tackle it, Dr
Given says. ‘The good thing was, in Australia at least, that

the government ended up receiving billions of dollars for the
spectrum that was freed up by moving TV to digital, which more
than covered the cost of the whole transition’

International Spectrum Management

While different governments have distinct RF spectrum
allocation policies, three main strategies have been used so
far. The first entails the auctioning of big blocks of spectrum
with flexible usage terms. This method is often used to allocate
spectrum to the big mobile network operators. Another way

is to give out licenses for specific frequencies, typically asking
companies for an annual fee to use that frequency at a specific
place. Most users of RF spectrum are authorised this way.

‘The third strategy is what we call class licensing or unlicensed
spectrum, Dr Given says. ‘People who own mobile phones
and other technologies that use RF don’t need a license that
authorises them to use it. Instead, the spectrum regulator
determines a license for that type of equipment. As long as the
device manufacturers comply with the terms and conditions,
they can use the parts of the spectrum that are licensed this

)

way.

These different spectrum allocation strategies have been

the subject of debate for years. From the 1990s, much more
spectrum has been allocated in large blocks via auction. Now,
many are asking for more unlicensed spectrum, which could be
used freely by innovators.

In his work, Dr Given also examined the ways in which spectrum
allocation can adapt over time, particularly following important
technological changes. Often, the ways that some countries
deal with these transitions influence how others approach
them in the following years.

‘One of the reasons that we look closely at what’s happening
with spectrum allocations internationally is that consumer
devices are sold internationally, Dr Given explains. ‘So, when
mobile and laptop makers produce their equipment, they need
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to ensure that it will work anywhere in the world with minimal
modification’

Technology and People

new media and communications technologies. ‘l am
particularly interested in the people who do these remarkable,
surprising things, Dr Given explains. ‘Often, these are very
tenacious people who have an idea that seems crazy at the
time, yet they’re very convinced that they can make it happen.

Dr Given has written many articles focusing on important
figures throughout media and communications history. For
instance, he published an article on Inside Story in 2019 about
the life of Sydney-born engineer Cyril Elwell, a pioneer of
wireless communication in both America and Europe. In his
PhD thesis, he also explored the life of Ernest Fisk, a founding
figure of wireless communication in Australia and later
managing director of the music giant EMI.

‘One of the most interesting dimensions to him, an Englishman
who came to Australia, was that he had personal reasons for
wanting to conquer the distance between Australia and Britain,
Dr Given says. ‘So, while there are many reasons that things
change in media, I’'m always interested in the role that some
individuals play and why they decide to pursue one thing with
such tenacity.

In his research, Dr Given also emphasises the importance of
communication for large countries that are geographically
isolated, such as Australia and New Zealand. ‘Communication
has always mattered to everyone, yet it matters even more

to those far away from other key political, commercial, and
trading centres, he says.

Exploring the Fate of Television

Years after the switch from analogue to digital transmission,
television is now undergoing further transformation, fuelled

by the rise of Netflix and other streaming services. Some of

Dr Given’s recent work focuses on this transformation and

its implications for broadcast television. ‘People have been
predicting the end of television for a long time,’ Dr Given says.
‘However, when we talk about television, we’re actually talking
about different things in different places. For example, in
European countries, Australia and New Zealand, public service
broadcasters are much more important than they ever were in
the US’

In recent years, streaming platforms have become major
competitors for broadcast television in many countries.

Dr Given believes that these platforms will increasingly be
expected to take on the public policy obligations that national
broadcasters had in the past, for instance committing certain
amounts of money to the production of local content.
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Dr Given’s work often focuses on the individuals who developed
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‘So, will television disappear? Some aspects of it have already
disappeared, Dr Given says. ‘For instance, movies used to be
regularly screened on broadcast television, but they’re not
screened to the same extent as they were once, while live
television is still very important.

Dr Given also highlights two other developments in the
transformation of television in recent years, namely the
emphasis on bigger screens and the rising interest in high-
quality episodic series. ‘In 2000, many people felt that television
drama would not survive, yet it's reached a golden age over the
last 15 years of streaming services, Dr Given says.

The Future of Spectrum Management

In the future, Dr Given plans to explore the possible ‘end’

of television in more depth, focusing on the implications

that this would have for spectrum management. ‘Shutting
down broadcast television, shifting it all to online delivery,

is conceptually appealing because it would free up so much
spectrum for other purposes, Dr Given says. ‘But it is really
hard to do, especially because you're likely to have a large and
very long tail of older consumers who still rely on broadcast
television and others who don’t have access to high-speed
internet.

In addition to investigating the impact of shutting down
broadcast television, Dr Given’s research is examining the rise
of low-Earth orbiting satellites. He believes that these satellite
constellations raise new important questions and challenges
for RF spectrum allocation. ‘Satellites were previously seen as
big and expensive objects. These new satellites have become
small, mass-produced things, says Dr Given. ‘There are now
thousands of satellites in the sky. Elon Musk and others have
been ahead of regulatory processes and | think governments
are struggling to keep up.
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Dr Jock Given is a Professor of Media and Communications

at Swinburne University of Technology. He holds a PhD in
Historical Studies from the University of Melbourne, as well

as a BAin English and Journalism, an LLB, a BComm, and a
BEcon from the University of Queensland. Before he started
teaching, Dr Given was a Senior Research Fellow at Swinburne
University of Technology. From 1995 to 2000, he also directed
the Communications Law Centre at University of NSW in
Sydney. Previously, he served as a Policy Advisor for the
Australian Film Commission and was Director of Legislation and
Industry Economics at the Australian Department of Transport
and Communications. Dr Given has been conducting research
rooted in Media and Communications for over three decades,
focusing on a wide variety of topics related to history, business,
law, policy, and Radio Frequency (RF) spectrum management.
He is a founding associate editor of the Journal of Digital Media
and Policy, previously known as the International Journal of
Digital Television, and a member of the international editorial
board of Elsevier’s Telecommunications Policy journal.
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