‘ g commumty o AR ﬂ
ek 0% _ — hyEstm ] -
. ¥ ' creanve | < DEA Yre, . su
@ Uve 1 |nForimation
- v . T :

. ‘
2
L e—

DATA & CLOUD
COMPUTING FOR
DEVELOPMENT

Lessons from Key Industries and
Economies in the Global South




BIG DATA AND
CLOUD COMPUTING
FOR DEVELOPMENT

Lessons from Key Industries and
Economies in the Global South

Nir Kshetri, Torbjorn Fredriksson, and
Diana Carolina Rojas Torres

% Routledge

Taylor &Francis Group
NEW YORK AND LONDON



First published 2017
by Routledge
711 Third Avenue, New York, NY 10017

and by Routledge
2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN

Routledge is an imprint of the Taylor & Francis Group, an informa business
© 2017 Taylor & Francis

The right of Nir Kshetri, Torbjorn Fredriksson, and Diana Carolina
Rojas Torres to be identified as authors of this work has been asserted by
them in accordance with sections 77 and 78 of the Copyright, Designs
and Patents Act 1988.

All rights reserved. No part of this book may be reprinted or reproduced
or utilized in any form or by any electronic, mechanical, or other means,
now known or hereafter invented, including photocopying and
recording, or in any information storage or retrieval system, without
permission in writing from the publishers.

Trademark notice: Product or corporate names may be trademarks or
registered trademarks, and are used only for identification and
explanation without intent to infringe.

Library of Congress Cataloging in Publication Data

Names: Kshetri, Nir, author. | Fredriksson, Torbjéorn, author. | Rojas
Torres, Diana Carolina, author.

Title: Big data and cloud computing for development : lessons from key
industries and economies in the Global South / Nir Kshetri , Torbjeorn
Fredriksson, & Diana Carolina Rojas Torres.

Description: New York, NY : Routledge, 2017.

Identifiers: LCCN 2016043154 | ISBN 9781138689046 (hbk) | ISBN
9781138689053 (pbk) | ISBN 9781315537924 (ebk) | ISBN
9781134973514 (mobi/kindle)

Subjects: LCSH: Information technology—Economic aspects—Developing
countries. | Big data. | Cloud computing. | Economic development—
Developing countries.

Classification: LCC HC59.72.155 K74 2017 | DDC
338.900285/57—dc23

LC record available at https://lcen.loc.gov/2016043154

ISBN: 978-1-138-68904-6 (hbk)
ISBN: 978-1-138-68905-3 (pbk)
ISBN: 978-1-315-53792-4 (ebk)

Typeset in Bembo
by Wearset Ltd, Boldon, Tyne and Wear



BIG DATA AND CLOUD
COMPUTING FOR DEVELOPMENT

This book provides a framework for evaluating big data and cloud computing
based on how they evolve to fit users’ needs in developing countries in key
areas, such as agriculture and education. The authors discuss how this frame-
work can be utilized by businesses, governments, and consumers to accelerate
economic growth and overcome information and communication barriers.

By examining the ways in which cloud computing can drive social, economic,
and environmental transformation, readers gain a nuanced understanding of the
opportunities and challenges these technologies offer. The authors also provide an
authoritative and up-to-date account of big data’s diffusion into a wide range of
developing economies, such as Brazil and China, illustrating key concepts through
in-depth case studies. Special attention is paid to economic development in the
context of the new Sustainable Development Goals formulated by the United
Nations, introducing readers to the most modern standard of economic evaluation.

Students of information management, entrepreneurship, and development, as
well as policy makers, researchers, and practitioners, will find Big Data and Cloud
Computing for Development an interesting read and a useful reference source.

Nir Kshetri is a Professor at the University of North Carolina—Greensboro,
USA, and a Research Fellow at the Research Institute for Economics and Busi-
ness Administration, Kobe University, Japan. He is the author of Global Entre-
preneurship, published by Routledge in 2014.

Torbjérn Fredriksson is the Head of ICT-related work for the United
Nations Conference on Trade and Development in Geneva, Switzerland.

Diana Carolina Rojas Torres is an Assistant Professor of Entrepreneurship
and Innovation at Universidad de la Sabana, Colombia.



“This book is essential reading for anyone who is interested in the social side
of big data and cloud computing, particularly in the developing world. At a
time when stories about the promise and peril of new information technologies
are front page news, Kshetri, Fredriksson, and Torres provide an indispensable
guide that helps us separate facts from hyperbole.”

Russell Funk, University of Minnesota, USA

“This remarkable book addresses an important area that many books on these
topics don’t cover, examining how cloud computing and big data analytics drive
social, economic, and environmental transformation in developing countries and
outlining unrealized opportunities and challenges in realizing them. Ilustrated
with case studies from several countries, the book is a valuable source of relevant
information for researchers, students, practitioners, and policy-makers interested
in embracing the cloud and big data for socio-economic progress in emerging
markets.”
San Murugesan, Editor in Chief, IEEE IT Professional & BRITE
Professional Services, Australia

“This is an outstanding presentation of big data and cloud computing concepts,
issues, opportunities, and challenges, including case studies and lessons learned
from developing countries. It offers great inspiration, creativity, and cutting
edge information which researchers, academics, businesses, and students will be
pleased to read.”

Tomayess Issa, Curtin University, Australia



PREFACE AND
ACKNOWLEDGMENTS

Big data (hereinafter: BD) and cloud computing (hereinafter: cloud) are likened
and equated to the “Industrial Revolution” in terms of technological innova-
tion, structural change, and opportunities for economic growth. BD and the
cloud are diffusing at an explosive rate. As cross-cutting technologies, they are
having a transformative impact on economies and societies. In some sense, some
developing economies are likely to experience more dramatic and significant
BD- and cloud-led socio-economic transformations. It is argued that the cloud
is providing these economies with an opportunity to leapfrog and overcome
barriers related to leveraging information and communications technology
(ICT) for development. BD- and the cloud-related systems have been success-
tully deployed and are being combined with cellphones, blockchain, mapping
applications, and other technologies to facilitate information flow, which has
already led to some gains in economic productivity and social progress.

In light of the above observations, the major goals of this book are to: (a)
document, evaluate, and provide an authoritative and up-to-date account of the
diftusion pattern of BD and the cloud in the developing world; (b) review the
theoretical rationales for and factors affecting the diffusion of BD and the cloud
in the developing world; (¢) explain and make sense of the BD- and cloud-
related paradoxical policy practices observed in some developing economies
such as Brazil and China; (d) evaluate the effects of BD and the cloud in key
development areas; (e) investigate the links between formal and informal insti-
tutional factors affecting the diffusion pattern of BD and the cloud in the devel-
oping world; (f) articulate and show the importance of security, privacy, and
intellectual property protection issues raised by BD and the cloud in the devel-
oping world; (g) develop systematic knowledge about the appropriateness and
worthwhileness of BD, cloud, and mobile phone combination in the developing



xii Preface and Acknowledgments

world; (h) discuss implications of the findings of this book and make suggestions
for businesses, governments, and consumers; (i) identify areas of research needed
to improve our understanding of the diffusion and development patterns of BD
and the cloud in the developing world; and (j) describe BD and cloud deploy-
ments in developing economies in the context of the new Sustainable Develop-
ment Goals currently being formulated by the United Nations.

Undergraduate and graduate students, researchers from a wide range of dis-
ciplines (e.g., economics, business and management, international relations,
computer science and engineering, sociology, political science, etc.) represent
the primary audience groups for this book. The book is also useful for policy
makers and practitioners such as IT professionals, information system develop-
ers, information security specialists, CIOs, CTOs, and business executives, who
need an informed understanding of the BD and cloud industry and market in
the developing world. However, anyone with a broad interest in world affairs
would find the book a useful reading and reference source.

Regarding the ideas, concepts, and content presented in this book, the
authors are grateful to several people for comments, suggestions, support, and
encouragement. We would like to express deep appreciation to Sharon Golan,
Acquisitions Editor, Business, and Management & Accounting at Routledge,
who inspired us to undertake this project. Erin Arata, editorial assistant, US
Business and Management at Routledge, did an excellent job in managing the
project. Sharon and Erin shepherded the project with the greatest of care and
professionalism through its various phases.

We would also like to acknowledge support by Konrad Lorenz University,
Bogota, Colombia to work on related projects in big data. Finally, a special
mention should be made of Minjing Sun, graduate assistant at the University of
North Carolina at Greensboro, who did a very good job in the compilation of
the bibliography.

Nir Kshetri, Torbjorn Fredriksson, and Diana Rojas

The views expressed in this book are those of the authors and do not necessarily reflect the
views of the United Nations.
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