DISRUPTIVE INNOVATION
IN BUSINESS AND FINANCE
IN THE DIGITAL WORLD



This page intentionally left blank



INTERNATIONAL FINANCE REVIEW VOLUME 20

DISRUPTIVE INNOVATION
IN BUSINESS AND FINANCE
IN THE DIGITAL WORLD

EDITED BY

J. JAY CHOI & BORA OZKAN
Temple University, USA

2 cmerad

United Kingdom — North America — Japan
India — Malaysia — China



Emerald Publishing Limited
Howard House, Wagon Lane, Bingley BD16 IWA, UK

First edition 2019
Copyright © 2019 Emerald Publishing Limited

Reprints and permissions service
Contact: permissions@emeraldinsight.com

No part of this book may be reproduced, stored in a retrieval system, transmitted in
any form or by any means electronic, mechanical, photocopying, recording or
otherwise without either the prior written permission of the publisher or a licence
permitting restricted copying issued in the UK by The Copyright Licensing Agency
and in the USA by The Copyright Clearance Center. Any opinions expressed in the
chapters are those of the authors. Whilst Emerald makes every effort to ensure the
quality and accuracy of its content, Emerald makes no representation implied or
otherwise, as to the chapters’ suitability and application and disclaims any warranties,
express or implied, to their use.

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

ISBN: 978-1-78973-382-2 (Print)
ISBN: 978-1-78973-381-5 (Online)
ISBN: 978-1-78973-383-9 (Epub)

ISSN: 1569-3767 (Series)

ISOQAR certified
Management System,
awarded to Emerald
for adherence to
Environmental

standard TN
ISOQAR 150 14001:2004. ¥ Y
‘P
> o
Certificate Number 1985 -

\

1ISO 14001 INVESTOR IN PEOPLE



CONTENTS

List of Contributors

PART I
DISRUPTIVE INNOVATION AND
FINTECH FIRMS

Chapter 1 Innovation and Disruption: Industry Practices and
Conceptual Bases
Jongmoo Jay Choi and Bora Ozkan

Chapter 2 Trends in Financial Innovation: Evidence from
Fintech Firms
Omer Unsal and Blake Rayfield

PART II
ARTIFICIAL INTELLIGENCE AND
TECHNOLOGICAL INNOVATON

Chapter 3 The Economics of Big Data and Artificial
Intelligence
Roxana Mihet and Thomas Philippon

Chapter 4 A Bag of Beads or a Necklace? Combinative
Capability and Value in Technological Scope Expansions
Jeongsik Jay Lee and Natarajan Balasubramanian

Chapter 5 Al-generated Corporate Environmental Data:
An Event Study with Predictive Power
Yung-Jae Lee and Xiaotian Tina Zhang

PART III
BLOCKCHAIN AND APPLICATIONS

Chapter 6 Overcoming Supply Chain Finance Challenges
via Blockchain Technology
Rudy Yaksick

Vil

15

29

45

65

87



vi CONTENTS

Chapter 7 Can Blockchain Futureproof Supply Chains?
A Brexit Case Study

George Calle, Alisa DiCaprio, Maarten Stassen and
Alison Manzer

Chapter 8 Blockchain Finance: Questions Regulators Ask
Peterson K. Ozili

Chapter 9 Research on Blockchain: A Descriptive Survey of
the Literature
Atilla Onuklu

PART IV
CRYPTOCURRENCY, INITIAL COIN OFFERINGS,
AND ANOMALY TRADING

Chapter 10 Is Bitcoin Trustworthy?
Tobey Scharding

Chapter 11 The Future of Cryptotokens
Joey Biasi and Sujit Chakravorti

Chapter 12  Cryptocurrency Tide and Islamic Finance
Development: Any Issue?

Mustapha Abubakar, M. Kabir Hassan and Muhammad
Auwalu Haruna

Chapter 13 Bitcoin Conditional Volatility: GARCH
Extensions and Markov Switching Approach
Miriam Sosa, Edgar Ortiz and Alejandra Cabello

Chapter 14 Data-driven Investigation into Anomaly
Trading Strategies: Evidence with Econometrics
Jordan French

101

123

131

151

167

189

201

221



LIST OF CONTRIBUTORS

Mustapha Abubakar

Natarajan Balasubramanian

Joey Biasi
Alejandra Cabello

George Calle
Sujit Chakravorti
Jongmoo Jay Choi
Alisa DiCaprio

Jordan French

Muhammad Auwalu Haruna

M. Kabir Hassan
Jeongsik Jay Lee
Yung-Jae Lee
Alison Manzer
Roxana Mihet
Atilla Onuklu
Edgar Ortiz

Peterson K. Ozili
Bora Ozkan
Thomas Philippon
Blake Rayfield
Tobey Scharding

Miriam Sosa

Ahmadu Bello University, Nigeria
Syracuse University, USA
Chakra Advisors, USA

Universidad Nacional Autonoma de Mexico,
Mexico

R3, USA

Chakra Advisors, USA

Temple University Fox School, USA

R3, USA

Park University, USA

Ahmadu Bello University Business School,
Zaria, Nigeria

University of New Orleans, USA

Drexel University, USA

Saint Mary’s College of California, USA
Cassels Brock, Canada

New York University Stern School, USA
Temple University Fox School, USA

Universidad Nacional Autonoma de Mexico,
Mexico

Central Bank of Nigeria, Nigeria
Temple University Fox School, USA
New York University Stern School, USA
Indiana State University, USA

Rutgers Business School, USA
Universidad Autonoma Metropolitana

Azcapotzalco, Mexico

vii



viil

Maarten Stassen
Omer Unsal
Rudy Yaksick

Xiaotian Tina Zhang

LIST OF CONTRIBUTORS

Crowell & Moring, Belgium

Merrimack College, USA

Temple University Fox School, USA
Saint Mary’s College of California, USA



PART I

DISRUPTIVE INNOVATION
AND FINTECH FIRMS



This page intentionally left blank



CHAPTER 1

INNOVATION AND DISRUPTION:
INDUSTRY PRACTICES AND
CONCEPTUAL BASES

Jongmoo Jay Choi and Bora Ozkan

ABSTRACT

Disruptive digital technological innovation has the potential to dramatically
alter the corporate landscape as we know it. The authors explore this premise by
examining both industry practices and their conceptual bases in the digital age.
The authors then describe cases and trends in the three main mediums of digital
innovation — artificial intelligence, fintech, and blockchain. The authors focus
on how these innovative technologies can impact the firms by creating values as
part of corporate strategy, and by changing the way employees work. However,
the impacts will likely go well beyond business and finance, and are likely to be
adopted by healthcare, non-government organizations, and governments as well.

Keywords: Disruptive innovation; platform firm; artificial intelligence;
Fintech; blockchain; cryptocurrency; cloud or digital technology;
competitive advantage

JEL classifications: O31, 032, O34, D26, M15

1. INTRODUCTION

Digital disruption is ubiquitous and has changed both the way businesses oper-
ate and the way people live. Disruption caused by innovation affects firms across
multiple industries, from financial services to industrial firms, business processes
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to payment systems, manufacturing to supply chains. Further, scholars hear more
and more about artificial intelligence (AI), big data, machine-learning, block-
chain, financial technology (fintech), and so forth as examples of contemporary
manifestations of disruptive technology that will profoundly influence disciplines
beyond business and finance, such as law, healthcare, and government. Global
extensions of these technologies and innovations challenge the efficacy and
boundaries of law. Indeed, disruptive innovations potentially change the way we
consider the future as humans versus some super Al.

Not all innovations are disruptive. Innovations can happen as a part of
evolutionary progression based on existing ideas or processes rather than as a
result of a revolutionary overhaul of existing systems. In ordinary communicative
usage, either type of innovation can be disruptive if it leads to a rapid change
in business that can dramatically alter the market. However, this is at odds with
Bower and Christensen (1995), who defined a disruptive innovation in a particular
fashion as an innovation that creates new market and eventually disrupts an
existing market.

In the next section, we examine the role and implications of innovation models.
In the subsequent section, we describe the advancements that we observe in three
specific areas — Al, fintech, and blockchain — that are transforming the corporate
landscape. We then close with concluding remarks.

2. CONCEPTUAL BASES

Considering disruptive innovation from a specific viewpoint, Bower and
Christensen (1995) argue that disruptive innovation must create new markets
before challenging the mainstream market. Christensen, Raynor, and McDonald
(2015) further specify that disruptive innovation originates in low-end or new
market footholds before challenging established incumbents in the mainstream
market, and that disruptors are often regarded as inferior by incumbents. Thus,
Uber may not be a disruptive innovator according to this theory as it challenged
the mainstream taxi market from the beginning. While statistics may show
revenue growth for the industry at large, it is not obvious that the creation of a
new market was its objective, and Uber’s growth may have come at the expense of
traditional taxi firms.

Instead, Uber is a good example of platform-based innovation that challenges
the traditional taxi industry in the mainstream market. Compared to traditional
taxis, Uber provides a service that is more flexible, more customizable, lower cost,
and features immediate feedback. This is made possible by platform technology
combined with a network of freelance drivers. The competitive advantage of
Uber is not easily understood by existing industrial organization theory such as
transaction cost economics (Williamson, 1983) or resource-based theory (Barney,
1991; Peteraf, 1993) as the underlying technology can be imitated without a great
deal of capital investment — see the rather long list of competitors already emerged:
Lyft, Curb, Ola, Grab, Didi Chuxing, Lift Hero, Turo, etc.
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The question, then, is what are the sources of competitive advantage for
disruptive innovators? Mihet and Philippon (2019) in this volume examine the
economics of big data and Al. They argue that big data technology can be under-
stood as an intangible asset that acts as the source of competitive advantage to
innovating firms. The creation of an intangible asset requires high fixed costs and
low marginal costs. As such, large firms with technological or financial resources or
firms with the ability to generate startup capital have competitive advantage vis-a-vis
small firms or firms without access to venture capital. However, the human capital
investment — an indispensable ingredient for the creation of intangible asset — does
not have to be as large upfront as it occurs over a period of time.

In addition to low marginal cost advantage, the aggregation of big data aided
by Al can provide an important informational advantage to an innovative data-
based firm such as Google, which uses customized consumer data for advertise-
ment and search. These data can be used across many different business lines. In
addition, big data firms produce information good (e.g., Google search) which is
not consumed, hence the marginal cost of one more search is close to zero.

However, barriers to entry can still be set by incumbents and institutional
environments rather than economic fundamentals. Ozalp, Cennamo, and Gawer
(2018) extend disruptive innovation theory to platform technology transitions in the
US videogame industry and conclude that incumbents tend to steepen complementors’
learning curves, causing their defection to less challenging rival platforms rather than
the superior technology. Nevertheless, the platform can act as a signaling device,
which reduces information asymmetry. Lehdonvirta et al. (2019) indicate that such
platform signaling benefits are larger for emerging economy providers (e.g., Alibaba,
JD) given the large ex ante information asymmetry caused by institutional devoids due
to underdeveloped infrastructure (Khanna & Palepu, 1997).

As another example, Amazon is a content-based platform firm in retail industry.
It has large technology startup costs but the marginal cost for scaling is compara-
tively small (although not as small as pure service-based IT firms due to ware-
housing cost). This enables the firm to offer highly competitive prices, disrupting
traditional retail firms like Barnes & Noble or Borders. Once the technology is
set up, it can extend the same crowd-based technology to other retailing business
lines and expand into the entire retailing industry beyond books, pharmaceu-
ticals, and traditional items. It now competes with diverse retail firms such as
WalMart, Alibaba, eBay, Priceline, JD, and others. It is unclear whether Amazon
qualifies as disruptive innovation as defined by Christensen and his collaborators,
since it aimed to disrupt existing mainstream retail markets. Regardless, platform-
based firms such as Amazon can still be disruptive in the broad sense to retails
firms across different types of retail industry.

In sum, the particulars of business models differ from firms to firms, depend-
ing on the menu of disrupting technological advantages adopted as well as differ-
ent business models firms pursue. Theory that helps to understand disruption and
innovation is at its infancy. In the next section, we will examine three mediums
of innovation that are expected to alter and disrupt corporate landscape going
forward — Al fintech, and blockchain.
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3. THREE MEDIUMS OF INNOVATION
3.1 Artificial Intelligence

The term Al is said to come from a 1956 Dartmouth College summer workshop
where researchers from various fields gathered to work on “thinking machines.”
More recently, Merriam-Webster defines Al as a branch of computer science
dealing with the simulation of intelligent behavior in computers; or the capabil-
ity of a machine to imitate intelligent human behavior.! MIT Sloan Management
Review’s Global Executive Study and Research Report on AI (2018) documents
that firms were investing heavily in Al for the purpose of mimicking human rea-
soning through machines.

We can see the impacts of these investments throughout the corporate land-
scape. Not only consumers see Roomba sweep the floor, but Al-based systems
analyzing consumer behaviors and guide them for purchase according to per-
sonal preferences revealed in consumer data. Several music and video streaming
services such as Hulu or Netflix recommend videos to their users based on their
streaming history aimed at creating better user experience. Amazon uses a subset
of Al, machine-learning to grow its business by enhancing customer experience
including logistic quality and speed.> According to Reuters (2019), Amazon is
also piloting new automated packing machines at its warehouses, which can pack
much faster than a human.

International businesses have often been early adopters of new technologi-
cal advancements. Modern supply-chain technology is used by numerous global
firms as their sourcing strategy. An example of this, as noted in Wall Street
Journal (2019a), is that Absolut Vodka recently changed the way they manage
their supply chains by adopting a demand-planning software that uses machine-
learning. This technology was developed by an Amsterdam-based company, and
via its use, Absolut intends to reduce its inventory and to improve its complicated
supply-chain process.

Healthcare systems have also begun to implement Al technologies to better
understand and control their processes and facilities to improve patient care.
New York Presbyterian Hospital in Manhattan, according to Wall Street Journal
(2019b), is using Al-powered command center to monitor its key metrics includ-
ing patient vital signs, bed availability, staffing levels, and medical supplies. With
the use of Al, healthcare systems are trying to better understand their overall
operations and create efficiencies that ultimately benefit patients. The Financial
Times (2019) recently reported that Chinese firm, Tencent, along with UK startup
Medopad, is using Al for clinical trials to diagnose Parkinson’s disease.?

Financial services firms typically operate on legacy systems due to the large num-
ber of mergers and acquisitions that many of them have undergone. Financial firms
with the most complex systems have difficulty in managing their data for customized
customer service. Salesforce recently announced a cloud-based data analytics tool,
Einstein, which can be used as a comprehensive predictive tool by banks, insurance
firms, and wealth managers as well as by customers directly on its platform.*

A 2018 report by Gartner Inc. states that more than 75% of business organiza-
tions will use Al techniques by 2022.° They expect Al to generate $1.2 trillion in
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business value in 2019 alone and to triple that amount by 2022. McKinsey Global
Institute surveys that 47% of companies adopted Al in 2018, a double that of
the previous year.® Additionally, it is not just corporations that are adopting Al
According to Wall Street Journal Pro Artificial Intelligence (2019), the US Food
and Drug Administration is working on an AT application to analyze antecedents
to hazardous food shipments in order to help select imported goods for inspection.

As Al becomes mainstream, there are certain concerns that remain shared by
consumer advocates and regulators. The chief concern is about an ethical implica-
tion of big data collection and analysis by advanced technologies. Uber is known to
capture large quantities of personal data, up to and including the battery levels of
customers’ cell phones. When it was reported that Uber was using surge pricing
for users with low battery, it created a consumer backlash that lead Apple to stop
sharing such data with Uber.” Another concern is whether Al will lead to corpo-
rate decision-making that is biased toward certain customer groups. Amazon is
reported to have scrapped a recruitment tool based on Al that was found to be
biased against women.® Since machines are run by code and humans write those
codes, the concern is whether there is sufficient safeguard to prevent biases at the
algorithm level. Apple was working on the project for several years before execu-
tives realized they could not resolve this type of bias behind the programing.
According to Roll Call, the US Food and Drug Administration is looking into
regulating certain Al-powered medical devices for similar reasons.’

The idea of a possible bias in an algorithm at the hand of government is par-
ticularly alarming. There are several reports of China using Al to predict whether
someone is likely to commit a crime, which may lead the authorities to preemp-
tively intervene. According to the Financial Times (2019), the US and Europe may
also use similar tools but less invasive ones, and some counter-measures reduc-
ing bias have been suggested.!” France, for example, is allowing its policies to
be checked for biases by making its algorithms publicly available prior to their
implementation. This attests to thorny issues related to the governance of Al,
and suggests that a broad set of stakeholders including companies, consumer
advocates, and regulators, as well as people with philosophical and programing
expertise, should start a dialogue around ethics and data rights pertaining to Al.

3.2 Financial Technology ( Fintech)

The global fintech industry has seen major changes since the 2008 financial crisis.
Further, starting in 2012, funding has poured into technology startups. Industry
analysts and experts have been talking about digital disruption in their reports for
the past several years; however, it was more recent when established companies
started re-evaluating their IT strategies and started collaborating with startup
firms. This not only allowed startups to raise large sums of money to enter the
industry, but also allowed incumbent fintech firms to start expanding their ser-
vices, enabling them to offer more products to their customers.

One of the most active segments in fintech industry is insurance technology
(insurtech). According to the Standard & Poors Global Market Intelligence
(2018a), digital lenders actively sought partners, and partnerships became



8 JONGMOO JAY CHOI AND BORA OZKAN

widespread in digital investment management. According to the report, “incum-
bent insurers are avid investors in insurtech companies, and the digital agency
model relies heavily, for now at least, on partnerships with established underwriters.”
More than $1.8 billion of capital was raised in 2018 by insurtech startup compa-
nies. For example, Root Inc., an Ohio-based auto insurance company that uses
telematics data relying on insurers’ cell phones, was able to raise $100 million in
just one round in 2018. Overall, new funding of US insurtech firms reached $8.64
billion in 2018. Other financial segments that received significant startup funding
are in payment systems, investment management, digital lending, and banking
technology.

Robo-advisories that provide financial advice based on algorithms have cap-
tured much attention since 2008 when Wealthfront and Betterment were founded
as automated investment firms. Since then, large investment firms like Vanguard
and Charles Schwab have also started offering robo-advisory services to their cus-
tomers. The Standard & Poors (S&P) Global Market Intelligence (2018b) expects
this industry to grow from roughly $181 billion assets under management in 2017
to $608 billion in 2022.

The digital lending industry has also seen a solid demand for their services
since 2016 and leading players in the industry saw 30% growth in loan origina-
tions in 2017. The S&P Global Market Intelligence expects the industry to have
over $73 billion in annual originations by 2022. Companies started to offer mul-
tiple services like student loan refinancing, personal loans, mortgages, and small
business loans.

Financial institutions and startups have also introduced significant innovations
in the payments industry. PayPal has aggressively grown peer-to-peer (P2P) pay-
ments with its Venmo service; the company posted an 80% increase in transac-
tion volume to $19 billion in the fourth quarter of 2018. Twenty-nine financial
institutions, including Bank of America and JP Morgan Chase, launched the
Zelle platform in 2017, which offers member banks and their consumers real-time
P2P services. Working with businesses is the key to the long-term success of pay-
ment apps according to Bloomberg (2018a). Zelle network handled 100 million
transactions for a total of $28 billion in the second quarter of 2018, larger than
Venmo’s $14 billion volume. In a survey conducted by the S&P Global Market
Intelligence in February 2018, consumers expressed concerns about mobile apps
specifically with regard to perceptions of security and convenience, which are two
valued but potentially conflicting sides of the product.

3.3 Blockchain

Blockchain is a much talked-about technology, but not many people know how
it works. Historically, businesses have stored their data in centralized database
systems. Blockchain technology, outlined initially in Satoshi Nakamoto’s (2008)
whitepaper, is designed to change this procedure by offering a decentralized
autonomous ledger system that makes hacking almost impossible. Blockchain
received increased attention in 2017 when the price of bitcoin, a cryptocurrency
and one of the foremost applications of blockchain technology, skyrocketed to
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