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In this review paper, we look at the impact different technologies have had in recent years on corporations. From elementary
implementations like digital data storage to more sophisticated applications like machines that “learn” from the data that pass
through them, the introduction and popularization of computer-based technologies have had a big impact on corporations, which
forms the major theme of this paper. We explore a variety of applications: from simple ones like digital work to more complex
ones like big-data analytics. The aim of this paper is to introduce the most impactful results of technological advancements,
especially those that have fared well commercially.

Introduction

With the rise of the internet and technologies that work over
the internet, we have seen a shift in the paradigm of the
way in which work is done. Teams now routinely communi-
cate and coordinate via e-mail, instant messaging, and web-
conferencing applications without ever meeting in person1.
The possibility of working virtually is moving from the realm
of science fiction to the everyday reality of the workplace2,
which is something that we especially witnessed during the
COVID-19 pandemic. Even before the pandemic, dedicated
online communities like Nomad List provided a convenient
way to become a digital ‘nomad’, someone who does only dig-
ital work and is therefore free to work from anywhere he/she
desires. This trend of digital nomadism started to appear in
the 2000s, when IT companies started accepting remote work-
ing arrangements for software developers. In the 2000s, Inter-
net and mobile data speeds increased substantially while costs
decreased, leading to wider usage and the development of
new complementary technologies. ‘Social’ technologies like
Flickr, LinkedIn, and Facebook, along with popularization of
video conferencing played a big role in facilitating people to
work remotely3.

Technology not only enables employees to collaborate re-
gardless of their physical location, but it is also a great way
for employers to explore new avenues of business that were
previously just a faraway concept. There exist data-intensive
technologies that are shaping how organizations evaluate and
coordinate activities across boundaries, thus providing com-
panies with new tools for conceiving and resolving problems
that arise within partnerships4. Research has examined how
data-intensive technologies create objectified representations
of organizational processes and qualities5 and thus, act as
“technologies of accounting”6 that make previously concealed
characteristics visible and commensurate them into discreet

metrics7,8. By gaining insight into the intricacies of organi-
zational changes and their effects by thorough data analysis,
a company may gain an unprecedented understanding about
itself, which is termed as ‘Data-Induced Rationality’. ‘Data
mining’—powered by Information Technology—acts as a re-
liable and efficient way to help businesses make informed
decisions by sifting through sets of relevant information in
search of key patterns.

Other technologies with a potential to help corporations in-
clude Big-Data Analytics (BDA) —which refers to finding
meaningful patterns and data points from a large collection of
data that is typically unstructured—and Artificial Intelligence
(AI)—a highly capable and complex technology that aims to
simulate human intelligence9. Weak AI is based on a variety
of technologies that are able to achieve fragments of the sim-
ulation of human intelligence, such as face recognition. To
better understand how AI differs from more traditional tech-
nology, it is useful to understand one commonly used com-
ponent of AI, namely machine learning9 the data to which
they are exposed10. Both BDA and AI aim to provide cor-
porations with a new perspective that helps corporations see
new ways to utilize their own expertise, like by showing them
meaningful ways to diversify their offerings, helping them see
patterns in consumer behavior to better predict sales in the
near future, and such related applications. The reasons for
choosing these topics with the field of technology lie in the
profound impact that these technologies have on corporations.
Digital work opens a business up to potential employees who
could never be hired when businesses required physical pres-
ence of every employee. While Digital Work may help cre-
ate a better workforce, Information Technologies go beyond
that by utilizing data-intensive technologies to optimize the
efficiency of the work done in a corporation. Data-induced
rationality refers to the mindset of managing organizational
relationships on the basis of data, which is often formed when
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Fig. 1 Expected IT Budget Breakdown as a percentage of total IT
budget YoY. Source: SWZD11

special units are formed within a corporation whose primary
purpose is to monitor interactions as transfer of data within
the said corporation. Big Data Analytics (BDA) is the pillar
on which Information Technologies and Data-Induced Ratio-
nality function. Big Data Analytics are particularly impactful
when we consider that many corporations have already had
great success with them, like Coca-Cola launching a success-
ful BDA-based customer retention program in 2015. Artifi-
cial Intelligence is a product of data analysis, often conducted
on a scale large enough to give the machine an ‘intelligence’
whereby it behaves intelligently by implementing—and learn-
ing from—actions that have successful in the past. Such a
technology has broad commercial applications, such as per-
sonal assistants like Siri and Cortana, self-driving ability in
Tesla cars, and the Movie/TV recommendation engine in Net-
flix.

Digital Work

Digitization involves the creation of computer-based repre-
sentations of physical phenomena2 like the symbolic meeting
room that Zoom creates to emulate a real-world meeting room.
Digital work gets great success in those industries where hav-
ing access to physical objects is relatively unimportant for
tasks that involve operating on representations that have no
referents. Research conducted by Forbes in 2020 elucidates
the benefits of digital work for a corporation:

1. Productivity — Teleworkers are about 35-40% more
productive than their office counterparts, and have mea-
sured an increase of at least 4.4% in output.

Fig. 2 Expected IT Budget Breakdown as a percentage of total IT
budget by Company Size Source: SWZD11

2. Performance— With stronger autonomy via location in-
dependence, workers produce results with 40% fewer
quality defects.

3. Engagement — Higher productivity and performance
combine to create stronger engagement, or in other
words, 41% lower absenteeism.

4. Retention — 54% of employees say they would change
jobs for one that offered them more flexibility, which re-
sults in an average of 12% turnover reduction after a re-
mote work agreement is offered.

5. Profitability — Organizations save an average of
$11,000 per year per part-time telecommuter, or 21%
higher profitability.

For a real-life successful application of digital work, consider
the Câmara Municipal de Cascais, which governs the town
of Cascais in Portugal. In 2017, they created a connected
and mobile-enabled workplace to transform the paper-based,
siloed organization into an agile digital workspace. The orga-
nization aimed to improve employee mobility and productivity
by enabling workers to manage their tasks with documents,
email, and online collaboration software available from any
device. All employees were migrated to Microsoft Exchange
Online, connecting an entirely new segment of field workers to
corporate email services. Without any training provided, em-
ployees started using the new company intranet tool to create
plans, assign tasks and set due dates, improving collaboration
by 20% and completing group initiatives about 7% faster12.
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Digital work, however tempting it may seem, is not always
the best way to move forward practically. Outsourcing, which
is a popular way of bringing down costs of development, is a
great example of this. Work is generally outsourced to devel-
oping countries where labor is still comparatively cheaper and
workforce is educated enough to do the work without much
hassle. The success of this arrangement is dependent on many
factors like access to proper resources at the work site, seam-
less communication between the managers, and adequate pre-
vious exposure to kind of work at hand. There have been in-
stances of projects failing because the workforce or their man-
agers were not well-acquainted with the fundamental bases of
the work that the project demanded.

A simple yet elegant solution to most of these problems is to
keep the information regarding the project flowing both ways.
Communication is key for teams to represent their views and
helps other teams understand the new ideas or reservations
they might have. Managing expectations also plays a role in
the satisfaction of employees, managers, and customers. Un-
derstanding that digital work cannot completely replace tradi-
tional work in many industries is key to a good relationship
between companies, employees and their clients. Apart from
that, a supportive company culture that makes employees feel
safe to communicate about what is hindering their productiv-
ity and the willingness of managers to solve the said issue goes
a long way in making sure that the quality of digital work is
on par with expectations.

Information Technologies

Over the last few decades, we have seen a marked growth
in the sheer number of companies that are harnessing data-
intensive information technologies to gain a competitive ad-
vantage in the business landscape. Even the companies
whose main offerings are not tech-related are adopting data-
driven technologies because they have widespread impli-
cations for the management of interorganizational collabo-
ration13–16. Digital data allow organizations to establish
knowledge-sharing routines for accessing partner capabilities
and to create increasingly effective formal governance mech-
anisms14,17–19.

Digital technologies often mediate collaboration processes,
shaping knowledge exchange14 and forming the basis for co-
ordination19–21. Information systems can automate informa-
tion exchange and coordination to facilitate traditional interor-
ganizational routines, such as ordering, logistics, and inter-
connected production processes, making them more effective
and reliable19,22. Digital technologies are commonly applied
to facilitate governance, enabling more efficient monitoring23,
reducing coordination and transaction costs17, and facilitating
the creation of more complete contracts24,25.

In addition to the aforementioned efficiency-focused appli-
cations, information systems can also be designed to capture
and analyze data more effectively for the purpose of identify-
ing hidden patterns, trends, and opportunities within broader
relationships to facilitate sensemaking and innovation19,22.
Through predictive and prescriptive learning algorithms that
accommodate diverse metrics and prescribe pragmatic solu-
tions26, organizations may be able to create more encompass-
ing solutions that effectively alleviate or overcome conflicting
concerns27,28. Another way of looking at the evolution of IT is
to focus on the specific contributions of technological inven-
tions and advances to the industry’s key growth driver: digi-
tization and the resulting growth in the amount of digital data
created, shared, and consumed. Connecting people in a vast
and distributed network of computers not only increased the
amount of data generated but also led to numerous new ways
of getting value out of it, unleashing many new enterprise ap-
plications and a new passion for “data mining”—focused anal-
ysis of a particular kind of data point.

The main benefits of Information Technology to a business
are:

1. Improved Business Agility — Technology solutions al-
low small businesses to remain agile and quick to respond
to change within the markets. Integration of various tech
leads to increased collaboration among teams leading to
better product development.

2. Improved Staff Coordination and Collaboration —
Software products such as Asana and G suite improve
collaboration among staff members. VOIP systems, con-
ference calls, and telepresence software allow employees
to interact remotely from any part of the world.

3. Automation and Productivity — Tapping into the ben-
efits of high-speed internet and automation software al-
lows for better handling of vital tasks. Automation tools
can enhance digital presence and engagement with your
customers.

4. Increased Revenue Streams — The creation of e-
commerce stores enables sales teams to target a broader
customer base. In 2019, consumers spent over $601.75
billion with U.S. online merchants, up 14% when com-
pared to 2018.

5. Better Storage Solutions — IT infrastructure modern-
ization enables businesses to drop outdated legacy sys-
tems for cloud storage solutions. Cloud storage systems
are reliable, allowing for restricted access to business in-
formation from any place in the globe.

6. Financial Savings — Communication solutions such as
video conferencing and VOIP enable businesses to save
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on travel costs and accommodation. Cloud services re-
duce data storage costs. Automation reduces the need for
surplus staff, saving on labor costs.

7. Improved Data Security — Tech support for small busi-
nesses can help create encryptions and firewalls that en-
hance data security and safeguard sensitive data.

8. Better Customer Experience — Intuitive web designs
can help streamline operations on the first point of con-
tact with potential clients. Automated tools can enable
customers to book appointments and consultations.

Fig. 3 Anticipated IT challenges in North America and Europe
Source: SWZD11

According to a 2020 report by the US Bureau of Labor
Statistics, Employment of computer and information technol-
ogy occupations is projected to grow 11% from 2019 to 2029,

much faster than the average for all occupations. These oc-
cupations are projected to add about 531,200 new jobs, with
companies looking to fill their ranks with specialists in cloud
computing, collating and management of business informa-
tion, and cybersecurity. SWZD reports that the biggest driver
for IT budget increases of small businesses in 2021 is the need
to upgrade IT infrastructure (57%), followed by increased se-
curity concerns (38%), employee growth (32%), business rev-
enue increases (26%), increased priority on IT projects (26%),
and change in operations due to COVID-19 (26%). Mean-
while, the major IT budget drivers for the largest enterprises
in 2021 are the increased priority on IT projects (67%), need
to upgrade IT infrastructure (53%), changes in operations due
to COVID-19 (49%), increased security concerns (47%), and
supporting the remote workforce during the pandemic (42%).

Information Technologies have their own drawbacks too.
If a business has been traditionally run—using paper to store
business information—for a very long time, it is a very time-
consuming and labor-intensive procedure to digitalize all the
stored data. Further than that, the exchange of rich data on
business processes can accentuate risks of unintended knowl-
edge spillovers and asymmetric interdependencies. For exam-
ple, although managers may pursue short-term benefits from
an alliance, the choice to ignore long-term considerations can
lead to asymmetric dependence on the partner or the failure
of the collaborative relationship4. With regard to inevitable
knowledge spillover between two different firms entering a
partnership, some literature suggests that it is in the firm’s in-
terests to endeavor to capitalize on incoming spillovers from a
collaborative relationship, and attempt to limit the amount of
outgoing knowledge, spilled out to the partner firm29, while
some research recommends firms establish stringent protec-
tive measures to shut off their proprietary knowledge from
partners30.

Due to the recent global supply chain disruptions and chip
shortage, the IT industry is finding it a challenge to consis-
tently innovate. Businesses in North America are finding it in-
credibly difficult to navigate a market filled with supply chain
issues, increases in product costs and limited product avail-
ability.

Data-Induced Rationality

In Data-Induced Rationality, the use of the word “rationality”
seeks to convey the encompassing effect of this technology
that goes beyond mere affordances32. The concept of data-
induced rationality can add to the existing understanding of
virtual and data-based work, algorithmic evaluation, and tech-
nologies of accounting in organizations by elaborating how
sensor data and their algorithmic analysis can become deeply
entangled with human understandings33. The extensive real-
time transfer of sensor data helps focus attention to the aspects
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Fig. 4 Revenue from Big Data and Business Analytics worldwide.
Source: IDC Worldwide Semiannual Big Data and Analytics Spending Guide31

of routines that can be captured and represented with digital
data.

Although digital data flows only “capture” reality imper-
fectly along predefined dimensions, the combination of exten-
sive data flows and specifically defined goals means that an
organizational unit can believe digital data flows to fully rep-
resent all the relevant aspects of its task domain. In such cases,
digital indicators do not merely direct employee attention7 but
capture it in a way that makes complementary human observa-
tion appear unnecessary. This is to say that data are not merely
a virtual approximation to be verified by the reality as in the
case of simulations2 but in a sense appear as “hyperreal”—the
dashboards and analyses are conceived as more accurate de-
pictions of the operations than can be created through human
observation and conversations.

In recent case studies, it has been found that companies con-
sidered such data-intensive collaboration to be fairly success-
ful, and the technologies appeared to deliver many of the in-
tended benefits4. In their case companies, top management
believed that the digital units should be more innovative and
more customer oriented than other units, goals that they asso-
ciated with greater independence. In effect, this compartmen-
talization seems to be driven by management’s recognition of
digital activities as distinctively innovative34. Further, analy-
ses reveal that all digital service units were driven by a strong
data-induced rationality, a shared normative understanding of
what information ought to be attended to, how it should be
processed, and how the conclusion should be enacted4.

Big-Data Analytics

With managers increasingly considering “big-data analytics”
(BDA) to be a strategic resource for gaining a competitive
advantage35,36, it becomes important to define what exactly
BDA is. “Big data” refers to an exponential rise in the vol-
ume, variety, velocity, and veracity of data collection37,38 and
“Analytics” refers to the data science methods applied to big
data (statistical, predictive, and cognitive) to draw insights and
drive evidence-based management decisions39.

BDA is different than other technological advancements in
that this complicates traditional relationships between infor-
mation technology (IT) vendors and clients40, in part because
managers outside of an organization’s IT business unit in-
creasingly approach vendors to launch BDA projects of their
own41–43. Traditional IT vendor-client relationships are based
on a service-dominant logic, emphasizing service provision
to capture value by implementing prepackaged technology44.
The dynamics of BDA suggest that organizations may need to
rethink these service relationships to develop a different logic
for innovation that relies on learning and experimentation as
potential value creation mechanisms45. With BDA, neither or-
ganization fully envisions the end goal because BDA is a gen-
erative technology that evolves based on the organizations’ re-
sources and understanding of BDA’s application46. The client
needs to learn business applications of BDA, while the vendor
needs to learn how to apply BDA to clients in diverse indus-
tries to help create value with BDA.

Exploring an alternative trajectory—as in the case of
BDA—begins with a contextual trigger47, such as unsatisfac-
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tory performance48 or a desire to design an improved solu-
tion49. Changing a trajectory requires developing new knowl-
edge and constant negotiation between groups shaping a tech-
nology50,51. Because alternative trajectories differ from the
beliefs of the established trajectory, introduce new technol-
ogy artifacts, and lack proven routines, pursuing new innova-
tion trajectories is a constant process of learning to overcome
knowledge and experience gaps51.

To pursue a new trajectory, however, organizations engage
in exploratory learning while lacking experience and facing
uncertainty52. Interorganizational learning is considered most
effective when organizations engage in learning that is interac-
tive53, collaborative54, and characterized by strong interorga-
nizational ties55. Organizations attempting BDA innovation
alone face heightened uncertainty because the vast unstruc-
tured data are beyond the purview of traditional data mining
resources56–59.

Exploration requires experimentation to overcome the sta-
tus quo experience established60. Thus, by exploring new
trajectories, an organization risks reintroducing liabilities of
newness61, reverting to the initial phases of the learning curve
wherein performance is likely to be negative and may not trend
positive for some time depending on the pace at which experi-
ence accumulates62. Financially, the exploration phase is a bit
unclear since we see this in a 2022 case study: although the
data do not reveal the analysis company’s exact expenses for
working with its client for multiple years, the analysis com-
pany incurred significant sunk costs (i.e., sales and executive
trips, human resources allocated for projects) to pursue a po-
tential client in a new industry. An indication of the analysis
company’s high up-front cost of collective experimentation is
their offer of “innovation dollars” to share costs with its client
and help close the negotiation on the first innovation lab con-
tract63. This leads us to conclude that setting up a BDA frame-
work not only presents a big learning curve to obtain desired
results, but also an uncertainty in what it costs to set up that
framework.

To combat the high costs of setting up a BDA framework, a
variety of proprietary technologies have been invented to act
as a ready-to-use platform that reduces costs for the corpora-
tion implementing a new framework by providing Big Data
Analytics as a service. One of the biggest providers of BDA
as a service is Amazon, which provides ‘Amazon S3’ as a
data lake to store data, ‘AWS Glue’ as a data processor, ‘Ama-
zon Redshift’ as an online analytical processing station, which
then finally ‘Amazon QuickSight’ as a Visualization tool. Be-
cause the corporation can simply use the resources provided
by a company like Amazon, implementing BDA becomes
cost-effective and hassle-free. Another benefit for a corpora-
tion to choose a platform provided by a cloud-computing firm
is that there are rarely ever any technical problems that can
compromise the regular business of the said corporation. Re-

gardless, BDA remains a growing field with immense future
scope.

Fig. 5 Use Cases for Artificial Intelligence Source: SWZD11

Artificial Intelligence

Artificial Intelligence is a result of data analysis on a large
scale. When huge chunks of data are analyzed by humans and
the results fed to specialized software, the machine “learns”
from the data—hence the term “machine learning”—and pow-
ers the metaphorical brain behind artificial intelligence. Con-
temporary AI solutions are predicated on machine learning al-
gorithms with a voracious appetite for data, despite a history
of diverse approaches and vision64. AI producers are com-
panies, start-ups and research labs that use machine learning
to develop applications. AI production needs human help not
only to design cutting-edge algorithms (highly qualified engi-
neers and computer scientists) but also at a much more basic
level: to produce, enrich and curate data65. This is because
the right data are not always available or accessible, and when
they are, they often lack suitable annotations, and need human
intervention before they can be used. Technological progress
has not eliminated the need for micro-tasking, but transformed
it, integrating humans and computers more tightly.

Well-publicized prospective literature emphasizes poten-
tial job losses in a world that thrives on data and automa-
tion66–68. While some scientific research corroborates these
predictions69, other studies highlight historical dynamics of
complementarity rather than substitution between human la-
bor and machinery70,71, with more complex outcomes such as
polarization between high-skilled and low-skilled workers72.
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Irrespective of all this, the global market for human-powered
data services for AI is growing65.

In addition to AI, worldwide revenues for the artificial in-
telligence market, including software, hardware, and services,
are estimated to grow 15.2% year over year in 2021 to $341.8
billion, according to a recent release of the International Data
Corporation and further, it is also predicted that forecast to
accelerate further in 2022 with 18.8% growth and remain on
track to break the $500 billion mark by 2024. There ex-
ist platforms which enable client companies to access work-
force on demand, at a fraction of the cost of salaried staff,
and usually with quicker turnaround times. They advertise
themselves to clients as AI-service vendors, and to workers
as providers of online earnings opportunities. Under pressure
to perform, companies may find it cheaper to just leave aside
cutting-edge technology, fragment the work into micro-tasks,
and sub-contract them to low-paid workers through such plat-
forms. Amazon’s Mechanical Turk is a great example of such
a platform that manages human contributions to AI prepara-
tion, verification and impersonation, but there are also some
vendor companies that hire employees—typically in emerg-
ing countries—for the same purpose73. Moreover, the rela-
tively recent need for widespread verification is not a tempo-
rary need but a recurrent one. As the sales of AI-based tools
increase and affect a more diverse range of users, there will
be a growing need to ensure that outputs meet expectations.
Social media bots, at the heart of widespread reports of digital
influence operations during major elections, are in fact mostly
human-assisted and rely on similar systems to recruit and re-
munerate online workers74.

Conclusion

We have looked at some technologies that have been crucial
in shaping the innovative practices and workforce that we see
today, as well as leading the transition to the twenty first cen-
tury by introducing practices that were practically unheard of
just a few decades ago. In this day and age, however, we find
these to be an integral part of any company trying to give it-
self an edge in a super competitive landscape. Big-Data An-
alytics and Artificial are not merely tools made to assist cor-
porations, but also huge industries in themselves. The fact
remains, however, that companies are continuously leverag-
ing these technologies to help business better understand its
customers or—better yet—the business itself.
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