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IFIP – The International Federation for Information Processing

IFIP was founded in 1960 under the auspices of UNESCO, following the first World
Computer Congress held in Paris the previous year. A federation for societies working
in information processing, IFIP’s aim is two-fold: to support information processing in
the countries of its members and to encourage technology transfer to developing na-
tions. As its mission statement clearly states:

IFIP is the global non-profit federation of societies of ICT professionals that aims
at achieving a worldwide professional and socially responsible development and
application of information and communication technologies.

IFIP is a non-profit-making organization, run almost solely by 2500 volunteers. It
operates through a number of technical committees and working groups, which organize
events and publications. IFIP’s events range from large international open conferences
to working conferences and local seminars.

The flagship event is the IFIP World Computer Congress, at which both invited and
contributed papers are presented. Contributed papers are rigorously refereed and the
rejection rate is high.

As with the Congress, participation in the open conferences is open to all and papers
may be invited or submitted. Again, submitted papers are stringently refereed.

The working conferences are structured differently. They are usually run by a work-
ing group and attendance is generally smaller and occasionally by invitation only. Their
purpose is to create an atmosphere conducive to innovation and development. Referee-
ing is also rigorous and papers are subjected to extensive group discussion.

Publications arising from IFIP events vary. The papers presented at the IFIP World
Computer Congress and at open conferences are published as conference proceedings,
while the results of the working conferences are often published as collections of se-
lected and edited papers.

IFIP distinguishes three types of institutional membership: Country Representative
Members, Members at Large, and Associate Members. The type of organization that
can apply for membership is a wide variety and includes national or international so-
cieties of individual computer scientists/ICT professionals, associations or federations
of such societies, government institutions/government related organizations, national or
international research institutes or consortia, universities, academies of sciences, com-
panies, national or international associations or federations of companies.
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Foreword

IFIP – the International Federation for Information Processing – was founded in 1960
following the first World Computer Congress, and under the auspices of UNESCO. Its
aim was to support and advance the work of the then fledging societies dealing with
information processing (which we now refer to as information and communication
technology, or ICT) and the nascent computing industry.

Today, IFIP is the global federation of ICT societies and associations committed to
advancing the professional and socially-responsible application of technology. IFIP’s
members are national, regional, and international ICT societies. In turn, their members
are ICT professionals, practitioners, researchers, academics, educators, and
policy-makers, who are focused on: developing and advancing ICT knowledge and
expertise; promoting digital equity; educating and enhancing public understanding of
technology and its potential (both for good and, occasionally, ill); and increasing
professionalism and professional standards.

IFIP is a strong advocate for digital equity (“all of the Internet, for all of the people,
all of the time”, access to technology for minorities, particularly those in remote areas,
and gender equality). Along with its member societies, it works closely with the United
Nations and its agencies (UNESCO, ITU, and UNCTAD being the most prominent
ones), and many other international bodies, to promote understanding of issues related
to technology. It aims to collaborate on solutions to help in the achievement of the
United Nations Sustainable Development Goals (SDGs).

IFIP organizes more than 100 events every year to bring together international
experts on various ICT-related topics, to share the latest developments, explore pos-
sibilities, and to discuss the latest issues of relevance to the ICT profession.

Events, such as the World Computer Congress (WCC) – which spawned the cre-
ation of IFIP in the first instance – bring together thought leaders from across the globe
to share their knowledge and expertise and to share information about emerging
technology issues and policies. The World IT Forum (WITFOR) is specifically focused
on means of enhancing access to technology for developing nations to enable them, and
their citizens, to play an active role in the global digital economy.

IFIP’s International Professional Practice Partnership (IP3) is the leading group
driving professional practice for technologists around the world. It has been responsible
for having the importance of professionalism as a key enabler of the SDGs being
recognized and discussed at the United Nations General Assembly.

IFIP also seeks to raise awareness and understanding among the wider community
about where technology is headed, how it can enhance the quality of all our lives, and
how to ensure that all people have equal access and equal opportunity. We must also,
of course, be aware that as in the natural sciences, many new technologies that have
much potential for good also have potential for harm.

IFIP is uniquely placed to achieve these outcomes through its global network of 13
Technical Committees and more than 130 Working Groups, that bring together experts



in different fields in order to share and enhance their knowledge, and to focus attention
on key areas related to technology.

IFIP member societies, and their individual members, have access to the largest
network of technical expertise in the world. This enables them to make valuable
connections, grow their knowledge and skills, and contribute to the development of
global insights and standards for ICT and ICT professionals.

This collection is a celebration of IFIP on the occasion of its diamond jubilee. The
authors have almost all – at some point or other – made significant contributions to IFIP
and IFIP member societies, as well as to their own respective technical areas. As a
result, they understand both the organization and the issues well. The contributions in
this book highlight those developments and challenges that society, in general, and
IFIP and other ICT-related societies around the world (including IFIP’s own members),
in particular, are facing. They consider contributions and developments in a number of
key and emerging technical areas and address IFIP’s and other ICT societies’ important
role in policy, professionalism, and professional ethics. These are all significant issues
for the ICT industry as it evolves to consider new technologies, new areas of appli-
cation, and the increasing influence of technology on almost every aspect of our lives.
Indeed, as that influence grows, it becomes more of an issue for all of us.

Unimagined Futures: ICT opportunities and challenges reminds us briefly of IFIP’s
past; it addresses its present context, and its future challenges in a variety of areas.
Many of these, of course, are challenges for all of us, and are not unique to IFIP. This
excellent collection is written and edited by some of those who know IFIP best. It
stands as a record of what the ICT industry—and ICT community as a whole—should
be, and can become.

September 2020 Mike Hinchey
IFIP President (2016-2022)
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Preface

The International Federation for Information Processing (IFIP) was formally estab-
lished in 1960. Like many organizations it has celebrated its “significant birthdays”
with a publication. Looking at a number of examples from different organizations on
our bookshelves, most contain two elements in varying proportions – firstly reviewing
the progress made since the last birthday volume and secondly looking to the future.

For this volume, the first of two planned 60th anniversary books, IFIP invited
experts in different aspects of the contemporary ICT scene to contribute essays from
their specialist areas. While addressing the contemporary challenges facing the ICT
community today, the book provides the opportunity to look back to help understand
the contemporary scene and identify appropriate future responses to them. As such, the
book aims to contribute to the ICT community worldwide, as well as IFIP and its
member societies, on setting their policy priorities and agendas for the coming decade.
We hope to provoke discussion about appropriate responses to the challenges by
individuals as well as by national and international bodies including IFIP.

The title Unimagined Futures: ICT opportunities and challenges reflects the fact
there were many futures in the past that happened without our having envisaged them,
and there are multiple futures that we now speculate about. Often the way things turned
out exceeded our wildest imaginings and we can be sure that this will be no different
for things to come.

In a conversation with Eunika Mercier-Laurent for the chapter “The future of AI or
AI for the future,” the term Imaginative and Creative Technology1 was used as the
meaning of ICT instead of Information and Communication Technology. Maybe by
becoming more imaginative and creative, we can create even better unimagined futures.

ICT’s capabilities have been transformed beyond recognition since 1960 and ICT
practitioners have had a substantial role in transforming the world in which we all live.
The ICT workforce since 1960 has changed from programmers, analysts, and operators
numbering a few tens of thousands worldwide into the highly diverse multi-million
strong body we see today. For the end user, there are no longer levels of intermediaries
between them and the computer–programmers to create software and operators to run
the programs. Users have direct access to their PC or mobile device providing access to
applications undreamt of in 1960.

While there are still software developers and operations staff – now concerned with
networking as much as processing – the workforce has diversified to include new
activities such as the graphic design, building, and maintenance of myriad web sites.

In 1995, at the opening ceremony of the IFIP Secretariat office in Laxenburg just
outside Vienna, Austria, Prof. Heinz Zemanek, then the IFIP Historian, reminded the
audience of the story of the early days of the telephone service when it started to dawn
on telephone company executives in the USA that eventually half the population would

1 While difficult to find who coined the term, a Google search resulted in a few hits.



be making telephone calls while the other half would be employed as telephone
operators connecting their calls. He went on to observe that telephone technology
rapidly set about automating the connection process so that every telephone user was
transformed into an operator by giving us all initially a dial and latterly a keypad.
Zemanek was an important computer pioneer but, as an indicator of the speed of
change, he had no idea that 25 years later it would be normal for people to carry a
“mobile” which would be a portable computer, one of whose many functions would be
a telephone, and that people would often use texts and social media to communicate
with other people rather than making telephone calls to one individual.

While the contributions were invited and not peer-reviewed like in conference
proceedings, all chapters were reviewed by two editors to assure its quality by pro-
viding feedback to authors. This volume is the first Festschrift in the IFIP Advances in
Information and Communication Technology (AICT) series. Festschrifts honor indi-
vidual researchers and their scientific work, or they honor institutions or fields like IFIP
Technical Committees, Working Groups, or other initiatives. Historical and even
personal aspects may show up. They present internationally relevant technical contri-
butions with a reasonable topical focus. As such, the Festschrifts also contribute to the
principal aim of the IFIP AICT series to encourage education and the dissemination and
exchange of information about all aspects of computing.

The editors accept full responsibility for the choice of topics, realizing that many
more topics would have deserved a chapter in the book. We are especially grateful to
the authors willing to give freely of their expertise and time to contribute to this book
during the very difficult period of the first half of 2020.

We are very pleased with the rich content of the contributions and by making the
volume open access, we trust that it will be read and enjoyed by many.

September 2020 Leon Strous
Roger Johnson

David Alan Grier
Doron Swade
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