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Editorial:

Artificial intelligence and industry 4.0:
The next frontier in organizations

Alexandre Moreira Nascimento
University of Massachusetts Amherst, Amherst, MA, USA

Carlo Gabriel Porto Bellini
Universidade Federal da Paraiba, Jodo Pessoa, PB, Brazil
Editor-in-chief, BAR — Brazilian Administration Review

In 2016, Professor Andrew Ng, from Stanford University, stated that artificial intelligence (Al) is
the new electricity (Lynch, 2017). Such analogy illustrates the magnitude of the impacts of Al on
businesses and society that are expected in coming years. That strong claim turned out to be very popular
among Al researchers and practitioners, and has been frequently quoted in mass media.

Al is a field of human interest since the 1950s. The field started with an interest on the nature of
intelligence and the possibilities offered by computer software, aiming at the development of software
capable of emulating intelligence to complement or supplement human intelligence (Simon, 1995). The
field has made significant progress, but a precise definition of Al is still a challenge for those involved
with disseminating concepts and applications. Simon (1995) thinks of it as a branch of computer science
interested in bringing to reality the properties of intelligence by means of synthetic intelligence, while
Stone et al. (2016) see it as both a science and a set of computational technologies inspired by, but
different from, the way people use their nervous system and body to feel, learn, reason, and act. There
are at least five distinct perspectives on Al according to Sweeney (2003), who reviewed 996 definitions
in the literature: human thinking, human behavior, ideal thinking, ideal behavior, and animal behavior.

Al is not mere theory and promise. Society has been benefiting from Al for decades. It impacts
our lives significantly by fostering advances in many fields — such as in healthcare and business
management. However, much of the progress is not reputed as Al impact due to an effect called odd
paradox (Stone et al., 2016), that is, Al researchers create new technologies that are soon assimilated
and appropriated by the application domains they are deemed useful for. As a consequence, proper
recognition is not given to Al, and the Al researcher keeps working on the still unsolved hard problems
(McCorduck, 2009), what in turn makes emerge the wrong perception that Al is futuristic and has not
provided meaningful contributions yet.

Recently, much attention has been given to Al, as advancements pushed the boundaries of
automation beyond the manual and operational activities. Automation has been targeting manual and
operational tasks since the first industrial revolution, while the intellectual processes and tasks that are



highly dependent on human cognition were left almost exclusively to skillful humans. Of course, it is
debatable what an intellectual activity is, but here we take for granted that certain complex issues have
not been the target of what we conceive as automation. Also, even if computers are able to make hard
calculations and structured decisions, these are not as complex as dealing with abstract reasoning and
unstable scenarios — that still require the presence of human agency. However, at this very moment, Al
technologies worldwide are emulating human cognition at increasingly higher levels of abstraction and
adaptation capabilities. This creates tremendous possibilities in a still idyllic world, such as the
computerization of complex tasks in marketing, finance, law, human resources, operations, and strategy,
what in turn would free people to work on even more complex issues — or just enjoy life and think of
the unsolved questions of humankind. In fact, even creative processes like the first cut of a film have
been already done by machines, such as IBM Watson (Cox, 2018).

Since the first industrial revolution, technology has been also changing the nature of work, and
the impact of Al in this domain is arguably significant. It is estimated that 47% of jobs in the USA, and
a higher percentage in developing countries, will be at risk with Al advancements (Frey & Osborne,
2016). The growing concerns on this topic put it in the spotlight of the 2016 World Economic Forum.
However, the impacts of Al progress go beyond the changes in the nature of work, but also regarding
the economic mechanisms and business models (Loebbecke & Picot, 2015).

Another related discussion involving Al is how companies will be affected depending on their
abilities to understand, adopt and benefit from the technological advances. In this sense, established
companies often struggle to adapt their business models to new economic mechanisms (Loebbecke &
Picot, 2015). For example, many players in a variety of industries suffered to adapt to the Internet,
among them the traditional retail sector, which is still facing losses and adaptation costs. Only in the
USA, 57 chains, including Sears and Toys’R’Us, filed Chapter 11 bankruptcy protection since 2015.
However, some thinkers see this as just the beginning of the retail apocalypse (Townsend, Surane, Orr,
& Cannon, 2017), with Al potentially being the key driver of the new organizational model.

BAR is no alien to an Al-shaped world. BAR is continuously interested in discussing
technological progress, as the organizational routines are inevitably impacted by technology in diverse
ways and regardless of how technology was originally conceived. Technology diffusion effects along
with the adaptation of technology by users and the emergence of unanticipated applications create new
realities that eventually reach the organizational realm with promises of significant gains. This is the
case, for instance, of virtual social networking, which was initially planned to be a digital version of the
world of personal connections but was soon seen by organizations as an opportunity (and soon after, a
need) to interact with the market through richer channels. In fact, the interplay of technology and
organizations has been popular among organization scholars for a long time, especially since the
landmark work of Woodward (1965) on the oftentimes intriguing (Donaldson, 1976) relationships of
production technology, organizational structure, and organizational performance.

Thus, the new challenges and opportunities offered by novel technologies seed reflections among
users, researchers and practitioners, with particular effects for public and business administration. In the
case of Al, we see a promising avenue for organization studies in the application of intelligent
technologies to leverage what is known as industry 4.0, or the fourth industrial revolution — one that
comes after the water and steam revolution, the electric power revolution, and the digital revolution.
The fourth revolution is heavily based on the integration of physical, digital and biological structures,
especially the Internet and the industrial value chain (Hermann, Pentek, & Otto, 2016), with significant
impacts on people, businesses and governments (Schwab, 2015). Industry 4.0 is also seen as closely
related to advances in Al (Lee, Davari, Singh, & Pandhare, 2018; China Daily, 2018), what makes us
confident that great opportunities exist for research on the confluence of intelligent technologies, the
development of human skills, and new organizational configurations, routines and expected outcomes.
We thus invite the BAR community to consider Al and industry 4.0 as topics to advance scholarly
knowledge on the next generation of organizations and administrative practice.
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