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1
An Overview of Business Advancement 

Through Technology: The Changing 
Landscape of Work and Employment

Alkis Thrassou, Demetris Vrontis, Leonidas Efthymiou, 
and Naziyet Uzunboylu

1.1	� Introduction

The ever increasing diffusion of technology among the society, is also vis-
ible at the workplace. Automation and digitization have engendered a 
wide array of transformations (Ferreira et al., 2019; Vardarlier, 2020), in 
several industries and sectors. Technology has become a great (Chatterjee 
et  al., 2022a) and integral aspect of corporate life (Damianidou et  al., 
2018), with a wide range of factors driving and enabling it (Ferreira & 
Franco, 2019), including socio-economic structures, ecosystems, lobby-
ing, organizational cultures, and wider corporate phenomena (Leonidou 
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et al., 2020). However, other than enhancing business performance, tech-
nology-led transformation is also associated with workplace controversies 
and challenges. Some examples, include employment-related tensions due 
to worker-monitoring and loss of privacy (Efthymiou, 2018; Efthymiou 
et  al., 2020), loss of interpersonal communication, fewer employment 
opportunities, and a negative impact on broader society (Efthymiou & 
Michael, 2016). Within this framework, the current chapter discusses the 
contextual and theoretical grounds of business advancement through 
technology, along with the impact of technology on work and employment.

1.2	� Contextual and Theoretical Foundations

New work arrangements, which are becoming increasingly commonplace 
(Naim & Lenka, 2018), have an impact not only on the structure of labor 
markets (Ogbeibu et al., 2021) but also on how work activities are carried 
out and spatially organized (Sardi et al., 2021). As today’s consumers become 
increasingly tech-savvy (Mele et al., 2019) and aware of what they can do 
with technology (Kumar et al., 2021), they demand fast (Hoffman et al., 
2022) and seamless digital experiences (Ferreira et  al., 2019). They also 
expect instant responses to their needs (Thrassou et  al., 2020). Firms are 
altering the way work is managed and performed in response (Wisetsri et al., 
2021), by accelerating the application of technology (digital transformation) 
(Favoretto et al., 2022; Ferreira et al., 2019) and reinventing business pro-
cesses (Verhoef et al., 2021; Vial, 2019), organizational structures (Hahn, 
2020), and business models (Haaker et al., 2021; Venkatesh et al., 2019). In 
addition, businesses utilize technology as a response to different critical 
events and crises (Thrassou et al., 2022a, 2022b; Vrontis et al., 2022). Within 
such contexts, work practices are represented as becoming more flexible, 
independent, and at the same time collaborative (Leonidou et al., 2020).

By increasing investments in high-tech systems involving automa-
tion (Vial, 2019), robotics and AI (Vrontis et al., 2021), firms have an 
alternative for lowering labor costs (Haaker et  al., 2021) increasing 
productivity (Iqbal et al., 2019; Zhou et al., 2020), and, thereby, more 
capably meeting the expectations stakeholders (Chatterjee et  al., 
2022b) and becoming more competitive (Zhou et  al., 2020). These 
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ongoing technological developments also have substantial effects on 
the nature of the workplace and workforce (Piva & Vivarelli, 2018), 
i.e., the way in which employees work in organizations (Pereira et al., 
2021) as well as the working hours (Dunn, 2020) and conditions under 
which they do so (Chatterjee et  al., 2022b) and relationships in the 
workplace (employee-supervisory and employee-co-workers relation-
ship) (Pereira et al., 2021). The entire business world is leaning more 
and more toward it (Hahn, 2020) since greater adoption of these  
cost-saving mechanisms (Chatterjee et al., 2022a) could improve eco-
nomic development by boosting efficiency in the workplace (Pereira 
et al., 2021).

However, it is necessary here to mention that ‘AI and robotics must not 
be categorized as total labor-replacement, since it could only impact cer-
tain low-skilled positions’ acknowledged by Li et al. (2019; 172). While 
technological advancements may change the fundamental nature of work 
(Charalambous et  al., 2019) and constitute a serious threat to human 
employment (Damianidou et al., 2018), they may also generate signifi-
cant opportunities for human-machine collaboration and integration 
(Sardi et al., 2021). Within this context, several authors (i.e., Damianidou 
et al., 2018; Thrassou et al., 2020) support the view that technology can 
be of great value in facilitating service or sales and providing more pleas-
ant, customized and valued service interactions. As a notable example to 
these opportunities, smart technologies, especially AI-enabled, can be 
used to facilitate work activities (Damianidou et al., 2018) and learning 
(Zarifis & Efthymiou, 2022), regardless of temporal and spatial location 
(Charalambous et al., 2019). Overall, these examples support the view 
that the impact of automation technology on staffing decisions (Spenser, 
2018) is highly dependent on ‘a facility’s vertical position in the local 
marketplace’ (Lu et al., 2018; 15), thereby supporting the argument that 
automate intelligent technologies do not always result in reduced job 
opportunities.

Machines have always assisted people in producing more output 
(Pereira et al., 2021). In spite of concerns that automation would elimi-
nate jobs (Spenser, 2018) or bring widespread unemployment (Lu et al., 
2018), technology has consistently resulted in the creation of new jobs 
(Charalambous et  al., 2019). Indeed, history has shown that as 
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productivity increased, so too did employment growth (Iqbal et  al., 
2019). On the other hand, technological advancements in organizations 
have enormous influence on employees (Thrassou et al., 2020) concern-
ing the way and manner in which employees view their organization 
(Zhou et al., 2020) as well as resulting in employees having all types of 
commitment to an organization (Naim & Lenka, 2018). Damianidou 
et  al. (2018), also noted that multidimensional technology which 
improves access to information and knowledge sharing as part of techno-
logical advances, definitely increases employees’ commitment within an 
organization as their organizational tasks are satisfied. Furthermore, when 
information is shared with employees (Epaminonda et al., 2020), having 
the sense of belonging (Thrassou et al., 2020) and attachment (Ogbeibu 
et al., 2021) which are a part of the commitment component (Damianidou 
et al., 2018) was discovered.

1.3	� Digital HRM

Innovative technologies have also had a profound impact on Human 
Resource Management (HRM) (Galanaki et al., 2019). Indeed, with the 
accelerating development and wide application of AI (Verhoef et  al., 
2021) and other breakthrough technologies (Charalambous et al., 2019), 
the automation of the administrative components of HRM activities 
(Spenser, 2018) including the way that organizations attract (Vardarlier, 
2020), select (Vrontis et al., 2021), motivate (Li et al., 2019), and retain 
skilled employees are dynamically transforming on a global scale 
(Vardarlier, 2020). As organizations compete on the basis of their employ-
ees’ skills and talents (Naim & Lenka, 2018), HR function and its prin-
cipal goals have become extremely important in recent years (Zhou et al., 
2020). However, technology has changed the way HR practices are now 
conducted (Zhou et al., 2020), particularly in terms of how organizations 
acquire, store, use, and distribute information about applicants and 
workers (Lu et al., 2018).

Adoption of various forms of technology ranging from passive 
(Charalambous et al., 2019), one-way technologies (e.g., web-based job 
advertising) to more interactive techniques (Turulja & Bajgoric, 2018) 
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(e.g., virtual job fairs) have transformed job application and selection 
practices throughout the time (Venkatesh et  al., 2019; Vrontis et  al., 
2021). The use of multimedia technologies (Verhoef et al., 2021), online 
application tracking systems (Zhou et  al., 2020), and self-aware/self-
learning computing systems (Garg et  al., 2021) has resulted in the 
advancement of such practices. Currently, organizations are using ‘web-
based application systems that require applicants to apply for jobs online, 
and use keyword screening systems to determine whether applicants are 
qualified for the job’ (Stone et al., 2015; 219). AI technologies provide 
opportunities for recruiting process (Dunn, 2020) as these technologies 
can simulate real work conditions towards evaluation and recruitment 
(Van Esch et al., 2019). Specifically, the adoption of AI-based technolo-
gies in HRM allows organizations to conduct background checks of job 
applications (Charalambous et  al., 2019) and develop compensation 
packages (Galanaki et al., 2019) for specific positions. AI-enabled recruit-
ment tools and/or platforms can also infer possible behaviors (Van Esch 
et  al., 2019) in terms of job fit and performance (Epaminonda et  al., 
2020) while being less biased (Damianidou et al., 2018) and more objec-
tive than humans (Dunn, 2020).

Consistent with such views, Garg et al. (2021) suggest that machine 
learning (ML) can greatly benefit HR practitioners and organizations by 
altering the selection process into a more systematic process (Vrontis 
et al., 2021) by removing the occurrence of recruiters’ biases (Damianidou 
et al., 2018) or even the methods used by applicants to influence and 
deviate the selection process (Van Esch et al., 2019). In addition, to select 
the most talented applicants (Li et  al., 2019) from among those who 
apply for the job, they use electronic selection (e-selection refers to vari-
ous forms of technology (Zhou et  al., 2020)) to determine how well 
applicants’ knowledge (Epaminonda et al., 2020), skills (Favoretto et al., 
2022), and abilities (Charalambous et al., 2019) match the job criteria 
and to facilitate the hiring process (Van Esch et al., 2019), thereby stan-
dardizing applicant sourcing and resume screening procedures (Galanaki 
et al., 2019) for all their subsidiaries. Intelligent algorithms, based on AI 
and ML, support resolving some of these challenges (Kellogg et al., 2020) 
while increasing HRM efficiency (Garg et  al., 2021) (reduced cost for 
both applicant and employer (Naim & Lenka, 2018) and effort of data 
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analysis (Mikalef & Krogstie, 2020)) and/or HRM effectiveness (Galanaki 
et  al., 2019) (improved quality of data analysis (Mikalef & Krogstie, 
2020)). Undoubtedly, the multiple benefits that AI-based technologies 
provide to HRM recruiting constitute a positive development for HRM.

As another goal of HRM, HR practitioners must continuously assist 
their employees in enhancing their knowledge, skills, and abilities through 
training and development (Zhou et  al., 2020). In line with this goal, 
organizations have adopted a variety of technologies (Hahn, 2020) in an 
attempt to more effectively deliver (Thrassou et al., 2020) and manage 
the training process (Vrontis et al., 2021). These attempts, referring to as 
“e-learning” or “e-training”, range from simply providing online training 
materials (Charalambous et al., 2019), to utilizing a variety of technolo-
gies to send course content (Zhou et al., 2020) and support communica-
tion (e.g., videoconferencing) (Hoffman et al., 2022). AI is concerned, 
among others, with ‘information processing’ (Vrontis et al., 2021), ‘logi-
cal reasoning’ (Pereira et  al., 2021) and ‘mathematical skills’ (Li et  al., 
2019). According to researchers Vrontis et al., ‘AI applications could be 
of pivotal utility in HRM for training purposes.’ (Vrontis et al., 2021; 
13). Notwithstanding, AI and ML based applications in HRM create 
privacy concerns (Themistocleous, 2019) and provide an opportunity for 
a fruitful discussion of ethical challenges (Piva & Vivarelli, 2018). 
Notably, direct applications of AI and ML based applications in the 
employment and HR context, such as the analysis and collection of digi-
tal data (Favoretto et al., 2022) to evaluate talent (Mikalef & Krogstie, 
2020) and predict work-related challenges (Piva & Vivarelli, 2018), raise 
various concerns about human privacy (Themistocleous, 2019). Similar 
privacy concerns occur when picture and/or video recognition used in 
digital interviews through AI learning (Ferreira et  al., 2019) to gather 
verbal (Mikalef & Krogstie, 2020) and other interpersonal characteristics 
of applicant (Charalambous et al., 2019) and adjust them to generate a 
psychological profile (Li et  al., 2019) and predict possible job fit 
(Epaminonda et al., 2020).

In addition to AI an ML, robotic technologies have also brought a 
number of new learning opportunities to HRM (Galanaki et al., 2019). 
However, robotic technologies focus on the elimination of repetitive and 
routine activities handled by human employees (Vrontis et  al., 2021), 
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allowing to them the possibility to engage in opportunities to use their 
knowledge, abilities and skills more effectively (Naim & Lenka, 2018). 
At the same time, this generates new learning opportunities (Zhou et al., 
2020) along with extensive training (Vrontis et al., 2021) for the employ-
ees to meet their new duties (altered responsibilities) (Galanaki et  al., 
2019) and acquire the skills that are necessary to work with a robot (Li 
et al., 2019).

1.4	� Digitization and Working Conditions

As information technology, cloud services and mobile devices enable 
employees to maintain a constant connection to their workplace (Pereira 
et al., 2021), and gain access to all kinds of information (Favoretto et al., 
2022) and instant messaging services and social networks (Charalambous 
et al., 2019) allow for direct communication with colleagues and leaders 
(Venkatesh et al., 2019). Indeed, due to the COVID-19 crisis, organiza-
tions have inclined toward platform-orchestrated multi-sided network 
interactions. Thanks to tech-enabled online communication tools, 
employees had chance to work more closely in some ways even as they 
work remotely (Hodder, 2020). It is undeniable that advancements in 
internet, and more recently mobile technologies (Haaker et al., 2021), 
have improved the ability of remote working for individuals (Hodder, 
2020) and therefore out of usual office hours (Dunn, 2020). Collaboration 
has also been simpler to achieve (Sardi et  al., 2021)—even when col-
leagues are not physically present in the same place (Naim & Lenka, 
2018), with video-conferencing technology (Hoffman et al., 2022) teams 
can have meetings remotely (Charalambous et al., 2019) and work on the 
same shared documents at once (Ferreira et al., 2019). They can also use 
cloud-based file-sharing technologies like Google Drive (Charalambous 
et al., 2019).

Inevitably, organizations are leaning more and more toward offering 
flexible working practices (Charalambous et al., 2019) in order to fulfill 
the needs of employees (Vial, 2019) while reducing the costs associated 
with having a physical workplace (Pereira et  al., 2021). As technology 
reduces the influence of distance in organizations (Hodder, 2020) that 
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allow employees to work from home (Charalambous et  al., 2019), or 
interact with team members across geographical boundaries (Christofi 
et al., 2019), organizations are turning to recruiting individuals with spe-
cialized skills in remote parts of the world (Van Esch et al., 2019).

The worldwide networks of data sharing, thanks to versatile smart 
solutions (empowered by AI, the Internet of Things (IoTs), ML, aug-
mented reality (AR), etc.), have led to widespread globalization; resulting 
in increased geographical mobility (Galanaki et al., 2019; Haaker et al., 
2021), resource sharing (Garg et  al., 2021), virtual working and tele-
working (Charalambous et al., 2019) especially in multinational corpora-
tions (Lu et al., 2018). It is obvious that these innovations have profoundly 
altered the global HRM function (Ferreira et al., 2019). On one hand, 
there are chances for ‘global talent attainment’ (Stone et al., 2015), learn-
ings from global HRM practices (Spenser, 2018) and benefits of ‘knowl-
edge sharing’ across geographies (Christofi et  al., 2019; Epaminonda 
et al., 2020). On the other hand, there are challenges pertaining to man-
aging ‘global talent’ (Stone et al., 2015), and developing HRM compe-
tencies targeting the increasing and strengthening of productivity (Iqbal 
et al., 2019).

As a result, HR activities include handling changes to work (Piva & 
Vivarelli, 2018), the workplace and the workforce (Hodder, 2020) that 
are brought by technological advancement (Hahn, 2020). The principal 
HR goals of attracting, selecting, motivating and retaining skilled employ-
ees in organizations (Vardarlier, 2020; Vrontis et al., 2021) remain cru-
cial, but potentially entail alternative methods (Stone et al., 2015) in the 
future world of work. For example, as reported by Stone et al. (2015), the 
idea that technology is altering the way HR processes are managed, par-
ticularly in terms of data collection and use (Favoretto et  al., 2022) is 
confirmed as companies have profoundly adopted sophisticated data col-
lection technology (Kellogg et  al., 2020) and analytics (Mikalef & 
Krogstie, 2020) to improve methods of attracting and retaining talent 
(Vardarlier, 2020).

Furthermore, interactive technologies enabled HR practitioners to 
enhance interactions (Turulja & Bajgoric, 2018) and communication 
with their employees (Venkatesh et  al., 2019). Emerging technologies, 
for example, may enable the further development of this trend (Hahn, 
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2020) by allowing real-time monitoring of employee and workplace data 
(Mikalef & Krogstie, 2020) through sensors and decision-making 
(Favoretto et al., 2022) via multifaceted algorithms (Kellogg et al., 2020). 
At its most drastic, the growth in automation (Spenser, 2018), self-
employment (Leonidou et al., 2020), and the gig economy (Dunn, 2020) 
might result in a considerably reduced permanent workforce (Lu et al., 
2018), implying that the role of HR will be radically altered (Van Esch 
et al., 2019).

1.5	� Content and Structure

With these considerations in mind, this book seeks to understand the 
major implications of changing technology on work and employment. 
Towards this end, the book presents another 10 chapters, relevant to 
understanding work and employment in the digital age. The ongoing 
digitalization offer opportunities as well as challenges to businesses, 
which vary from simple process improvements, to complex reconfigura-
tions and the emergence of new business models. These changes, never-
theless, entails an alteration of the workplace as we know it, along with 
the structure and expectations of labor and employment. The woks pur-
posefully cover an array of theoretical, industry and geographic context; 
and individually and collectively aim to bridge theory and practice to 
deliver insights from and towards both ends.

Chapter 2, titled ‘Research on Robotic Process Automation: Structuring 
the Scholarly Field’ by Dennis Schlegel and Jonathan Wallner, contrib-
utes to knowledge by systematically structuring previous work on Robotic 
Process Automation (RPA) based on a novel classification framework in 
order to synthesize prior studies and identify research gaps. The results 
help researchers to gain an overview of existing knowledge and further 
need for research in order to advance the field and to identify promising 
future research opportunities related to RPA.  The study is based on a 
systematic literature review of peer-reviewed literature that is used as a 
basis to develop a conceptual framework to structure the field.

Within the framework of HRM, Chap. 3, (titled: ‘The Role of 
Technology enabled HRM systems in developing Hybrid workplaces: A 
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case study of the Information Technology sector in India’ by Sandeep 
Kulshrestha) examines what technology-enabled systems are being used 
to facilitate hybrid working. It also explores how they were beneficial to 
employees and what impact the systems had on employee performance 
and engagement. The chapter looks at the rationale behind developing 
technology intensive HRM solutions, how they are deployed, and what 
the challenges are.

Subsequently, Chap. 4, ‘Engineering the metaverse for innovating the 
electronic business: A Socio-technical perspective’ by Giuseppe Festa, 
Yioula Melanthiou and Pina Meriano, proposes a global framework for 
definition, conceptualization, and activation of metaverse potentialities, 
with respect to previous virtual technologies. The term ‘metaverse’ was 
first used in a 1992 science fiction novel, “Snow Crash”, by Neil 
Stephenson, about an exploratory, absolutely visionary, journey among 
what at the time were still considered futuristic technologies (wireless 
connection, virtual reality, augmented reality, and so on). A SWOT anal-
ysis provides a comprehensive vision about the necessity and the oppor-
tunity of designing, implementing, and developing metaverse experiences 
for innovative electronic marketing and management.

Chapter 5 examines the ‘Changing technology use and its impact on 
leadership and hierarchy structure in the virtual workplace’. The authors 
(Arkadiusz Mironko, Rosemary Muirungi and Anthony Scardino) 
explain how companies changes their technologies to enable virtual work 
due to COVID-19. At the same time, put an effort to motivate and lead 
their teams through various technology modes, including video confer-
encing, data sharing, voice, and other digital media. However, while 
technology offers new ways of communicating and doing the job without 
the necessity of being in the same location, technologies do not guarantee 
the clarity of communication—losing of gestures and expressions, build-
ing trust, and comradery in teams. The chapter offers new insights into 
how new technology offers new opportunities while at the same time 
may curtail advancement opportunities for those in lower ranks or early 
careers.

Also, in the field of management, Chap. 6, ‘Conceptual Mutations of 
Change Management and the Strategy-Technology-Management 
Innovation’ by Charis Vlados, suggest that the most profound problems 
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for managing change arise from the organization’s Stra.Tech.Man physi-
ological core of innovation, which refers to the effective strategy–technol-
ogy–management synthesis. Upon this theoretical background, a five-step 
Stra.Tech.Man change management process is proposed for all socio-
economic organizations.

Chapter 7, looks at the banking and accounting sectors. This chapter 
(titled: ‘The Spread of Artificial Intelligence and its Impact on 
Employment: Evidence from the Banking and Accounting Sectors’ by 
Bernardo Batiz-Lazo, Leonidas Efthymiou and Kyra Davies) explores the 
diffusion of Artificial Intelligence (AI) and its impact on employment in 
two different sectors, namely ‘Accounting’ and ‘Banking. The chapter 
presents two studies. The 1st Study, adopts a conceptual approach and 
examines possible advantages as well as risks of AI on the accounting 
profession. In Study 2, the analysis explores the use of AI in ‘recruitment 
and selection’ in the Banking sector. The analysis, which draws on find-
ings collected through online interviews with Human Resource manag-
ers, reveals that none of the five banks participating in the study use AI in 
their recruitment process. This is attributed to traditional and casual 
approaches to recruitment, downsizing, restructuring, technical chal-
lenges, and ethical considerations. Based on both studies, we are compar-
ing and contrasting the narrative of AI (Accounting) with its actual 
impact (Banking).

From a Learning and Development (L&D) approach, Chap. 8 is titled 
‘Machine Learning, Artificial Intelligence and the future of work: impact 
on HR and learning and development professionals’. The chapter explores 
how technology is changing the way organisations operate, the effect this 
is having on its employees and the challenges and opportunities that HR 
and L&D may face. More specifically, the proposed chapter (by 
N. Kyriakidou, K Ogbemudia Trem and N. Mahtab) aims to gain an 
oversight of perceptions of the future use of technology from HR and 
L&D professionals at different stages in their careers. Then, the findings 
are used to inform potential knowledge and skills development for deliv-
ery to professional practitioners.

Chapter 9 examines ‘Technological innovation and performance mea-
surement in the sport sector’. It presents the case of Omega, a Swiss com-
pany that offers timing and measurement services at the Olympic Games, 
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as well as the main world sports championships. Using the framework of 
the Innovation Theory, the chapter (by Mario Nicoliello) illustrates the 
consequences of the new technological systems both on the technical 
gesture of the athletes and on the communication language of the sport-
ing event. The research aims to demonstrate how technology can be a 
driving force both in improving the performance of athletes and in dis-
seminating the sporting event to an ever-increasing audience of users.

In Chap. 10 (titled: Opening up the black box on digitalization and 
agility: key drivers and main outcomes), the authors investigate the influ-
ence of digital transformation on the firm’s organizational performance 
and sustainable development. Salim Chouaibi, Matteo Rossi, Jamel 
Chouaibi and Alkis Thrassou, carried out a quantitative research, with 
data collection based on a questionnaire that has been sent via email to 
Tunisian companies as an example of emerging economy. Drawing on 
data from 270 Tunisian companies, the chapter shows a growing interest 
in digital transformation over time. The results suggest that increasing 
investments in digital transformation and innovation practices tackle the 
current environment and improved organizational performance and sus-
tainable development.

The final entry, Chap. 11, is titled ‘Ecosystem Innovation as the step-
ping into other people’s shoes’, by Gianpaolo Basile, Salvatore Esposito 
De Falco, Sofia Profita and Rosario Bianco. In the last decades, the term 
“ecosystem” has become central in the management studies and in policy 
makings. Its rise has mirrored an increasing interest and concern among 
both researchers and managers with interdependence across organiza-
tions and activities. This work presents an ecosystem conceptualization in 
which it is considered as an affiliation of heterogeneous actors associated 
in a formal o no formal “collaboration” aimed to produce innovation and 
value as the answer of social, environmental and economic needs. It pres-
ents a clear definition of the ecosystem construct in the network compari-
son, it highlights the role of the stakeholder engagement theory within 
collaboration between heterogeneous components and crowdsourcing 
approach, and, finally, underlines the crowdsourcing approach, sup-
ported by ICT, in the ecosystem development.

  A. Thrassou et al.
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2
Research on Robotic Process 

Automation: Structuring the Scholarly 
Field

Dennis Schlegel and Jonathan Wallner

2.1	� Introduction

In recent years, Robotic Process Automation (RPA) has gained an increas-
ing amount of attention. RPA provides a software-based method to auto-
mate structured and highly rules-based business processes ranging from 
individual activities to entire end-to-end processes (Lacity & Willcocks, 
2016b). Instances of the RPA software, the so called bots, mimic the 
human workforce by operating on the user interface (UI) of various sys-
tems just like humans would do (van der Aalst et al., 2018). The underly-
ing technology of RPA is based on standard software that is developed by 
large commercial enterprises. Consequently, innovation is largely driven 
by business firms outside the academic sphere. In contrast, academic 
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literature has lacked attention to RPA, as well as, theoretical and synoptic 
analysis of the topic (Hofmann et al., 2020; Syed et al., 2020).

Hence, the aim of this paper is to review and structure the latest state 
of academic research on RPA. Our research aim can be broken down into 
the following research objectives: First, to develop a classification frame-
work to structure the existing research in the field. Second, to identify 
research gaps and to derive a future research agenda.

Consequently, in a first step, we have conducted a systematic literature 
review of scholarly research (Webster & Watson, 2002). First, we have 
systematically collected and reviewed 87 peer-reviewed papers. 
Subsequently, we have developed a classification framework based on 
both, inductive analysis of the research papers, and deductive consider-
ation of seminal frameworks from the Business Process Management 
(BPM) and Information Systems (IS) discipline. Additionally, we use our 
analyses to identify research gaps and make suggestions for further 
research directions.

Previously published literature reviews on RPA have focused on intro-
ducing the topic during an earlier stage of its development (Enriquez 
et al., 2020; Hofmann et al., 2020; Ivančić et al., 2019; Santos et al., 
2020; Syed et al., 2020). Given the dynamic nature of the field, there is a 
clear need to update prior literature reviews. The papers by Syed et al. 
(2020), Hofmann et al. (2020), Santos et al. (2020), as well as, Ivančić 
et al. (2019) use literature mostly until 2018. Enriquez et al. (2020) do 
include studies until 2019, but focus more on a quantitative analysis of 
the papers’ bibliographic data and other attributes, than on a qualitative 
discussion of the literature.

The remainder of this chapter is organised as follows. The next section 
explains the research design, before the classification framework is pre-
sented in the third section. The fourth section discusses the previous lit-
erature, organised by the categories of the framework, before research 
gaps and future research directions are derived in the fifth section. Finally, 
we draw a brief conclusion.

  D. Schlegel and J. Wallner
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2.2	� Research Design

The systematic collection of relevant literature regarding the topic closely 
follows the approach recommended by Webster and Watson (2002) who 
suggest three steps in determining the source material for the review. In 
the first step, we started by analysing the leading journals in the field, as 
they are most likely to contain major contributions (Webster & Watson, 
2002). In order to identify the leading journals, we have used the VHB-
JOURQUAL ranking for the Business Informatics discipline. We 
excluded some journals from our search due to an obviously unsuitable 
specialisation of a journal, the language of the journal not being English, 
or missing access rights. Overall, in the first step, 48 journals, edited 
series and proceedings were selected. A keyword search was carried out in 
these sources using the search strings “Robotic Process Automation” and 
“RPA” for the years 2010–2020. The following exclusion criteria for 
papers were defined and manually assessed: papers being teaching cases or 
publications regarding related topics such as Artificial Intelligence (AI), with 
only little to no regard of RPA. Based on this search method, we identi-
fied 37 papers. The second step consists of the backward search, in which 
16 additional papers were identified. Finally, a forward search was con-
ducted, examining all articles that cite one of the articles from step one 
with the help of Google Scholar, resulting in 34 additional papers.

We classify the literature using a qualitative procedure consisting of a 
combination of inductive and deductive elements. The classification 
framework consists of two levels. The categories on level 2 were defined 
and iteratively refined in an inductive procedure, based on the content 
found in the different pieces of literature. The structure on the first level 
was deductively inspired by seminal frameworks from the BPM and IS 
literature. Most notably, the four-phase model of the diffusion of infor-
mation and communication technology (ICT) in organisations accord-
ing to Bouwman (2005) was used. It distinguishes between the phases 
adoption, implementation, use and effects. It was partially combined with 
the three-step approach by Geyer-Klingeberg et al. (2018) which suggests 
the steps assess, develop and sustain for process automation via 
RPA.  Additionally, individual elements from the BPM lifecycle as 
described by Dumas et al. (2018) were included.
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2.3	� Classification Framework

Figure 2.1 presents the classification framework. The figures indicate the 
number of papers in each category. Details in terms of specific papers 
assigned to the categories can be found in Table  2.1. On level 1, the 
framework is phase-oriented, referring to different phases of technology 
diffusion, with the exception of the general category. The framework con-
sists of the following categories on level 1. The level 2 categories will be 
discussed in Sect. 2.4.

•	 General: This category covers overarching topics that do not refer to 
one of the phases of diffusion. It includes general reviews, as well as, 
project methodologies or challenges regarding RPA in general.

•	 Adoption: In the adoption phase, organisations explore RPA as a new 
technology and finally decide whether or not to adopt it. Based on the 
current RPA literature, only the analysis and selection of software ven-
dors falls into this category.

•	 Assessment: In the assessment phase, organisations figure out how 
exactly to adopt RPA.  This includes methods for the selection of 
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suitable processes and use cases, as well as, research on how to auto-
mate process selection.

•	 Implementation: Implementation refers to “activities aimed at estab-
lishing the actual use of the application in the organisation” (Bouwman, 
2005). We have assigned literature to this category that deals with 
architecture, automating RPA implementation, automating testing of 
RPA applications and topics related to the cognitive RPA, i.e., the 
combination of RPA and Artificial Intelligence (AI).

•	 Use: Use refers to questions regarding how and to which extent indi-
viduals in an organisation actually use the application, such as accep-
tance and trust in robots and robot-human interaction. Additionally, 
in this post-implementation stage, aspects regarding governance and 
organisation, process monitoring, and maintenance become important.

•	 Effects: This category refers to consequences of RPA. Effects include 
the potential and benefits of RPA, the risks, as well as organisational 
and workforce-related consequences.

2.4	� Discussion of Previous Research

2.4.1	� General

Fundamentals and overview of RPA have been presented by a range of 
authors. These papers discuss the overall state of the art, functionality, 
characteristics, or principles of the RPA technology (Asquith & Horsman, 
2019; Enriquez et al., 2020; Hofmann et al., 2020; Lewicki et al., 2019; 
van der Aalst et al., 2018).

Questions of project methodology and guidance have been receiving 
growing attention. In general, the examined papers within this section try 
to establish guidelines or present their self-developed approaches on how 
to proceed when adopting RPA in organisations. Upon further examina-
tion, it can be noted that various approaches have been suggested, each of 
them setting different priorities and focal points. For instance, Kirchmer 
and Franz (2019) as well as Herm et al. (2020), focus on providing over-
all consolidated approaches, ranging from the implementation to the 
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subsequent governance of RPA initiatives. Although Herm et al. derive 
general guidelines from 23 case studies whereas Kirchmer and Franz 
engage in agile approaches, they both aim for flexible approaches that can 
be adapted to different corporate environments. Another agile-based 
approach (Ma et al., 2019) focuses on the evaluation of RPA benefits by 
helping the adopters find the right resources for a smooth RPA adoption.

While all of the examined papers aim for the same objective of provid-
ing guidelines, some concepts differ from the rest by focusing on specific 
sub-topics such providing guidelines for the combination and synergy of 
RPA and Process Mining (Cabello et al., 2020; Geyer-Klingeberg et al., 
2018) or Business Process Management (BPM) (Flechsig et  al., 2019; 
König et al., 2020). Especially Cewe et al. (2018), Koch et al. (2020) and 
Šimek and Šperka (2019) concepts stand out from the examined litera-
ture pool in this category by pointing out rather novel ideas or very spe-
cific subjects. Cewe et al. seek to ease the means of process requirement 
engineering by integrating Test Driven Development (TDD) with RPA 
development. Koch et al. on the other hand, provide orientation in form 
of a mock-up for developers by applying a “digital twin” concept for 
RPA. Šimek and Šperka describe the phases of the pilot project imple-
mentation of combining a Robotic Service Orchestration (RSO) 
Platform. Rutschi and Dibbern (2019, 2020) focus on outlining instruc-
tions for the development of different types of robots for different types 
of automation.

Only a single paper covers the aspect challenges, trying to investigate 
the key drivers and challenges for RPA implementations by conducting a 
survey that involves shared services leaders and RPA experts (Suri 
et al., 2017).

2.4.2	� Adoption

A crucial step in every successful RPA initiative is the software vendor 
selection. The evaluation of vendors in the literature is based on aspects 
such as the technical capabilities or tool features. The publications differ 
in the level of detail and scope of the reviewed tools, ranging from the 
development of in-depth frameworks to review and assess the current 
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market solutions objectively (Agostinelli et  al., 2019; Enriquez et  al., 
2020), to focusing on the analysis and overview of the few leading ven-
dors (Anagoste, 2017, 2018; Ruchi et al., 2018).

2.4.3	� Assessment

The papers in the category “process selection criteria and methods” deal 
with the question, what processes in an organisation are suitable for auto-
mation with RPA.  The authors pursue different approaches in their 
research. While Anagoste (2018) investigates the automation potential of 
processes and their respective sub-processes in different areas to infer a list 
of relevant criteria, Wellmann et al. (2020) collect criteria from the litera-
ture, in order to derive an evaluation framework for the viability of 
RPA. Other authors focus mainly on establishing step-by-step procedural 
models for the identification and selection of suitable processes 
(Bourgouin et  al., 2018; Kirchmer & Franz, 2019; Timbadia et  al., 
2020). Few papers go as far as combining the criteria in an overall quan-
titative model to formalise the selection of relevant processes (Riedl & 
Beetz, 2019; Wanner et al., 2019). Penttinen et al. (2018), in contrast, 
outline significant criteria for determining the type of automation – RPA 
or backend-automation.

With 22 papers contributing to this category, a large body of literature 
presents different use cases and application examples for RPA. Although 
a comprehensive discussion and comparison of use cases is beyond the 
scope of this paper, it can be summarised that the literature includes spe-
cific examples from various industries, such as telecommunications 
(Lacity & Willcocks, 2016b) or financial services (Lewicki et al., 2019; 
Marek et al., 2019).

A growing body of literature has examined and provided insights on a 
more sophisticated approach of identifying suitable processes by means 
of automated process selection. By recording sequences of user interac-
tions with systems, so called UI Logs, and subsequently further process-
ing these logs via technologies such as process mining (Geyer-Klingeberg 
et al., 2018; Leno et al., 2020a), machine learning (Leopold et al., 2018) 
or self-developed solutions (Jimenez-Ramirez et  al., 2019; 
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López-Carnicer et  al., 2020), automatable processes can be discovered 
(Bosco et al., 2019; Leno et al., 2020b, 2020c).

2.4.4	� Implementation

An important aspect to consider when implementing RPA in an organ-
isation is the architecture, concerning the general enterprise architecture 
(Auth et  al., 2019) as well as existing BPMS structures (König et  al., 
2020). Auth et  al. (2019) specifically discuss the relationship between 
Enterprise Architecture (EA) and RPA and, while “simple” RPA does not 
affect backend systems, new market trends that combine RPA with cog-
nitive elements might pose new questions and implications regarding the 
matter (Auth et al., 2019). Because of its non-complexity and oftentimes 
implementation through local business units, the lack of consultation 
and therefore missing governance between the IT department and the 
RPA-users, needs to be addressed as well, according to Stople et al. (2017).

While today, the standard procedure to implement RPA still requires 
manual analysis of workflows and programming or customising the soft-
ware, the examined literature has now put forward a growing number of 
approaches for the automated design and implementation. Even though 
the authors bring forth different concepts and implementations to tackle 
the automated design and generation of RPA scripts, the overall func-
tionality is always based on UI logs. While the approaches by Agostinelli 
et al. (2020) and Gao et al. (2019) use the existing UI logs for further 
processing, López-Carnicer et al. (2020) “Ui-Logger” concept generates 
the logs itself and then further processes them. Instead of directly imple-
menting, Leno et al. (2020a, 2020b, 2020c) focus on analysing potential 
challenges to envision and realise their concept.

A few studies have been published on automated testing. This includes 
the proposal of ideas for model-based testing in RPA projects since clas-
sical software tests are mostly not suitable for Robotic Process Automation 
(Cernat et al., 2020b). Chacon-Montero et al. (2019) have identified the 
high risk potential of deploying untested robots into production and 
introduce a prototype for the automated generation of testing environ-
ments and test cases.
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The category intelligent or cognitive RPA investigates the integration 
of basic RPA with intelligent or cognitive elements such as Artificial 
Intelligence (AI) or Machine learning (ML). Primary objective of this 
approach is to advance the automation possibilities of business processes, 
increasing the number of automatable business process as well as minimis-
ing human intervention. Advances in terms of structuring, defining, and 
reviewing this specific field have been made by providing taxonomic 
approaches (Martínez-Rojas et  al., 2020), differentiating the topic and 
questioning the general necessity of intelligent RPA (Viehhauser, 2020) as 
well as conducting surveys to identify open research challenges (Chakraborti 
et al., 2020). Other studies demonstrate specific action examples such as 
optical character recognition (OCR) (Anagoste, 2018) and cognitive 
automated data extractions using neural networks (Houy et al., 2019).

2.4.5	� Use

Building acceptance and trust towards RPA is an essential step in effec-
tively integrating and sustaining the technology within organisations. 
Two authors seek to extend the body of literature within this field by 
developing models for assessing RPA user acceptance (Wewerka et  al., 
2020) as well as focusing on the factor trust (Syed & Wynn, 2020).

Robot-human interaction focuses specifically on the way humans 
interact with the software robots. Especially two concepts, the asynchro-
nous and synchronous work with robots and their respective benefits and 
requirements, are investigated (Cabello et al., 2020). Supplementary to 
this category there are also fundamental research insights provided on 
humans working together with AI-centric Robotic Process Automation 
(Dias et al., 2019).

Another important aspect to consider is the governance and organ-
isation. Particularly the fast implementation of RPA challenges existing 
IT governance structures. The consequences of decentralised RPA man-
agement and the relationship between the IT function and local RPA 
teams are addressed in two papers (Osmundsen et al., 2019; Stople et al., 
2017). Plattfaut (2019) shares lessons learned from an in-depth case 
study, addressing the question how to set up an RPA centre of excellence.
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Continuous process monitoring of automated processes constitutes a 
fundamental step to analyse process performance and handle errors. 
Nowadays, process mining is often used to analyse productive processes. 
Egger et al. (2020) present a bot log mining approach to integrate pro-
cesses which have been automated with RPA into process mining. 
Another study (Geyer-Klingeberg et al., 2018) also discusses combining 
RPA and process mining, both, for monitoring purposes, but also to 
analyse automation opportunities in the process landscape.

Sustaining the initially expected benefits from RPA throughout the 
entire organisation requires a reasoned maintenance, especially when the 
organisation progressively adopts more RPA.  Within this context, 
Noppen et al. (2020) have worked out and evaluated a list of guidelines 
to help keep RPA solutions maintainable.

2.4.6	� Effects

Much work on the potential and benefits of RPA has been carried out. 
The most notable benefits, which are recurring in all papers, are process-
ing time reduction, productivity increase and improvement of compli-
ance. Some studies provide empirical insights on the benefits based on 
real application scenarios (Vitharanage et al., 2020; Wewerka & Reichert, 
2020) or evaluate the literature findings with practical implementations 
and interviews with experts (Hindel et al., 2020). The majority of exam-
ined publications, however, are based on examining previous literature 
(Aguirre & Rodriguez, 2017; Anagoste, 2018; Radke et al., 2020; Ratia 
et al., 2018; Sethi et al., 2020; Suri et al., 2017).

Categories/topics that are heavily marginalised, even though they are 
of high importance, are the thorough analysis of risks and organisa-
tional effects. Only Hindel et al. (2020) analyse the risks of RPA, while 
Güner et al. (2020) investigate how RPA as a routine capability affects 
organisational aspects, and BPM practices specifically.

The workforce-related effects of RPA have been widely addressed by 
several of the examined papers. While some studies engage in the investi-
gation of RPA-related effects in the form of job losses in a broader con-
text (Eikebrokk & Olsen, 2019; Riemer & Peter, 2020; Willcocks, 2020), 
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some focus on specific industries or fields of work, such as the Accounting 
sector (Cooper et  al., 2019; Fernandez & Aman, 2018) or Business 
Process Management (Mendling et al., 2018). Other research shows the 
impact of RPA on the employment market by analysing required skills 
and qualifications (Schlegel & Kraus, 2020). Koorn et al. (2018) go as far 
as developing a framework for the prediction of effects caused by 
automation.

2.5	� Research Gaps and Future 
Research Directions

2.5.1	� Fair View on Benefits Realisation 
and Challenges

Although many papers provide interesting information on benefits of 
RPA, there is a lack of robust results on whether the acclaimed benefits 
hold true in productive contexts. Many of the studies are based on litera-
ture reviews that partially include grey literature from RPA vendors, con-
sultants and other advocates of the technology. It is at least questionable 
whether all of the underlying sources are unbiased. More empirical 
research, e.g., quantitative survey studies, could help to assess the real 
value of RPA technology.

On the other side of the coin, challenges and risks of RPA implemen-
tations remain underrepresented in the literature. According to some 
authors, 30–50% of RPA initiatives fail (Kirchmer & Franz, 2019), 
which implies the necessity for more research into the underlying reasons.

2.5.2	� Robust Results on Adoption and Readiness

Reports by consultancies (pwc, 2020) suggest that more than half of 
German, Austrian and Swiss companies are already using RPA, for exam-
ple. There are, however, no representative or peer-reviewed results in our 
literature review. In a similar vein, the question of reasons for or against 
adoption of RPA is a fundamental issue for further research.
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Related to adoption, Syed et al. (2020) furthermore suggest that mod-
els for organisational readiness assessment should be developed. In this 
context, also prerequisites for the adoption of RPA could be examined.

2.5.3	� Governing, Organising and Managing RPA

The studies in our sample have dealt with a few aspects related to gover-
nance and organisational aspects of RPA. However, many research gaps 
remain. How to maintain RPA when underlying systems and processes 
change, is a crucial practical issue, as well as, the related effort and its effect 
on profitability and benefits of RPA. This highly relevant research ques-
tion was only addressed by one paper in the sample (Noppen et al., 2020). 
Similarly, the question of governance and organisational responsibilities 
regarding RPA should be examined more in detail. Finally, we propose 
that future studies should target wider organisational effects of RPA, e.g., 
the impact of RPA adoption on outsourcing and offshoring decisions.

Moreover, future work could investigate organisational capabilities for 
RPA, as previously suggested by other authors (Syed et al., 2020). The 
call for more research on monitoring and controlling RPA (Syed et al., 
2020), has already partially been addressed by suggesting to combine 
RPA and process mining (Cabello et al., 2020). More work is necessary 
to put this interesting approach into a wider context and develop a more 
holistic perspective on this issue.

2.5.4	� Intelligent and Cognitive RPA

The next major advancement of RPA will likely be realised by combining 
it with AI, enabling it to execute unstructured task and not relying on 
rule-based procedures (Enriquez et al., 2020). While commercial vendors 
like UiPath are already offering solutions in this context, there is (again) 
only little coverage by academic research. There is still a lack of uniform 
terminology and conceptual structure for this topic. We therefore suggest 
that future work should start by defining and structuring this area.
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2.5.5	� Robot-human Interaction

Few papers have dealt with the question of robot-human interaction in 
the context of RPA. Designing smooth interfaces at the handover point 
between humans and software in the process, is crucial for a successful 
RPA implementation and use. In this context, comfortable solutions for 
non-technical employees in companies are required. Another critical 
point in RPA operations where human input is required is exception 
handling. Already in earlier reviews (Syed et  al., 2020), other authors 
have recommended more research in this point. However, little new 
research has been published on this question in the meantime.

2.6	� Conclusion

This paper has investigated the current state of research in the field of 
RPA. The results suggest that scholarly research has adopted RPA with 
increasing speed, after having neglected the topic during its early emer-
gence. Besides providing an update about the progress toward closing 
previously identified research gaps, our discussion has emphasised addi-
tional need for research. In order to provide a complete overview of RPA 
research areas, also including the research gaps identified in this paper, 
the framework as shown in Fig. 2.2 is proposed.

We are aware that our research may have some limitations. The first is 
related to the method of the systematic literature review. Since we have 
decided to focus on ranked journals and conferences based on quality 
considerations in our first search step, interesting research in less visible 
publication outlets might have been missed out. Due to the subsequently 
conducted forward and backward search, however, this effect was miti-
gated. The second limitation is that new literature is published regularly 
so that the results regarding research gaps become outdated fast. However, 
as the classification framework was complemented with categories for 
research gaps, the framework should remain unaffected by new 
publications.
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General

Fundamentals and overview Areas (partially) covered by
existing researchProject methodology and guidance

Success and failure

Readiness
Prevalence
Reasons for/ against adoption

Exception handling

Organisational capabilities Areas not covered by previous
research

Challenges

Software vendor selection

Process selection criteria and methods
Use cases and application examples
Automated process selection
Architecture
Automated RPA design and implementation
Automated testing

Intelligent or cognitive RPA
Governanace and organisation
Process monitoring
Maintenance
Acceptance and trust
Robot-human interaction
Potential and benefits
Risks
Organisational effects
Workforce-related effects

Adoption

Assessment

Implementation

Use

Effects

Fig. 2.2  Final framework

We propose that future studies in the field of RPA should concentrate 
on addressing the research gaps that were identified in this study. With 
regard to this research project and developed framework, future work 
should update the data and research gap regularly and, if necessary, refine 
the categories of the framework to develop it further.
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3
The Role of Technology Enabled HRM 

Systems in Developing Hybrid 
Workplaces: A Case Study 

of the Information Technology Sector 
in India

Sandeep Kulshrestha

3.1	� Introduction

The COVID-19 pandemic brought a new paradigm shift in the way the 
companies strategised running their overall operations in the context of a 
new reality of the coronavirus pandemic, where uncertainties loomed 
over the business world. “Working from home” became a reality which 
was a big challenge for the Human Resource Management (HRM) pro-
fessionals The Information Technology sector was at the forefront of fos-
tering a model where “working from home” became new normal and 
many more sectors started the process of working from home. Working 
for home, although not very new phenomena for the technology sector 
brought influences on other sectors as well. Online Meeting tools like 
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Zoom and others became very popular in the business world, with expo-
nential growth (BBC, 2020). Once it was certain that there was no alter-
native for working from home, companies started thinking on leveraging 
the technologies for creating seamless systems that would benefit the 
employees. Human Resources Management (HRM) has to be robust 
when it comes to managing people and taking care of their work-related 
needs, while they work from home. While writing this article, the 
COVID-19 pandemic was existing with different mutants all over the 
globe. However, in India lockdowns were lifted by July 2021 and when 
the case load of the disease reduced, many companies were not only 
encouraging working from home, but they were also gradually opening 
up their physical office space and asking people to work from office, at 
least partially (from one to three days in a week). The resultant workplace 
has now come to be known as a Hybrid workplace, which has a mix of 
both—working from home and working from a physical office space.

The aim and objectives of this chapter is to explore the role of technol-
ogy enabled e-HRM (electronic Human Resources Management) sys-
tems that helped facilitate a conducive hybrid workplace, especially 
during the spread of the COVID-19 pandemic. There is a vital need to 
understand whether technology enabled e-HRM systems indeed impact 
the workplace in general and organisations overall, in particular. This 
chapter attempts to assess the scenario in the context of the Information 
Technology Sector in India. Globally as well as in India, the technology 
sector looks to be geared up for a Hybrid functioning and hence such 
studies, like this would be extremely important to understand deeply 
how the Human Resources professionals, in alignment of technology 
enabled systems can help their internal customers i.e., the employees of 
the companies. This chapter may touch upon small nuances of what is 
happening.

A hybrid workplace is defined as, “a business model combining remote 
work with office work. It may look different among organisations, but it 
typically includes the onsite presence of a core group, while others are free 
to come and go as they please, within reason” (thoughtfarner.com, 2021). 
In Nutshell, in a Hybrid workplace, there are some employees who neces-
sarily have to go to a physical office, especially those who work in the 
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daily operations, while there are many others who have the flexibility to 
visit office depending upon the work requirements.

Historically, e-HRM programs have been in use by the information 
technology sector, globally as well as in India where software programs 
like PeopleSoft came into existence in 1987. PeopleSoft changed the 
landscape of Human Resources which was more of an administrative, 
pen and paper kind of function. In the western and developed world, if 
we go back in History, SAP R/2 was launched in 1979  in which HR 
functionality was integrated in the same database that had other func-
tions such as materials management, financial management and produc-
tion planning. Human Resources as a function over the years have become 
more professional and respectful in the new millennia and have adopted 
best practices as per the change of times.

The e-HRM software has traditionally allowed the employees of the IT 
sector to work on their devices, whether using internet, intranet, or web 
portal (Agarwal et  al., 2004). The idea of such software was to make 
employees access HR services seamlessly, in real time.

The pandemic which spread in the early part of 2020 had a profound 
impact on the professional workplace, so much so that the homes of 
employees became the new workspaces and there was enhanced focus on 
employee wellness. (Human Resource Executive, 2021). The research 
question that the author was probing was to understand if technology 
could enable HRM systems in a way that they would enable the employ-
ees as well as organisations to be efficient in terms of the Hybrid work 
culture.

The research question that the author is addressing is whether a tech-
nology enabled electronic HRM system is useful in a hybrid workplace 
and if at all such system has a value, what role it plays in helping an effi-
cient running of a Hybrid office.

The information technology sector has been a pioneer in establishing 
best practices and a large number of companies in the sector had been 
showcased in the category of “best companies to work for” in majority of 
the surveys related to best places to work in the last few decades. It was 
then imperative for the Information Technology sector to come up with 
innovative electronic HRM systems. The pandemic brought into focus 
using technology as a leverage to make sure that the employees, as the 
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customers of the Human Resource function work in a congenial environ-
ment. This would also make it easier for the management to extract opti-
mal work performance from the employees.

To study this in a holistic fashion, the author conducted interviews 
with the people in the Human Resources department as well as the 
employees of different organisations so that the efficacy as well as accep-
tance of the e-HRM systems can be understood properly.

The post millennials or the Generation Z expected an efficient work-
place environment. In that context, a technology enabled HR system was 
needed, especially after the outbreak of COVID-19 pandemic. This study 
explores whether such new systems were created and if the answer was in 
affirmative, what was the role of such systems in developing a hybrid 
workplace which was need of the hour because of the impact of the pan-
demic. The need of course was for all employee demographics, not just 
for the generation Z.

In nutshell, through this chapter, the author is trying to showcase if 
there were efforts on part of the organisations to implement technology 
enabled e-HRM systems and in what way they helped create a Hybrid 
workplace. The author also studied the genesis or the need of a Hybrid 
work place and how it shaped out during the era of COVID-19 pandemic.

The rationale for this study is related to the reality that the Hybrid 
work is going to stay, and it is not perfect. Managers are not having 
enough ways to measure employee performance, for example (theconver-
sation.com, 2021). Also, the traditional management concepts and aca-
demic and application-oriented fields like Organisational Behavior and 
Organisational Psychology have to modify the approaches based on these 
new workplace realities and that includes the role of electronic HRM 
systems. This paper is hence important to give a context to one important 
aspect of any organisation and that is the management of human 
resources.
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3.2	� Literature Review

As looking at the future of work through a Hybrid model of work per-
spective is fairly new, most of the literature available on this matter is 
about what companies have been doing in the last two years, in the 
shadow of the pandemic. Working from home as a model has been exist-
ing since many years, in the Information Technology sector but consider-
ing Hybrid model was a relatively new idea that is now being considered 
by many corporations worldwide. In fact, at the time of writing this 
article many companies are still running their operations in a work from 
model itself (flexjobs, 2021).

According to (techtarget.com, 2021), there are fourteen Hybrid work-
place technologies that would power the future of work. The list goes like 
this: Application Tracking System (For recruitment, where all stakehold-
ers related to the interview process including the candidate are located 
remotely), Collaboration tools (useful for progress on common team 
projects, also including cloud storage and document syncronisation), 
Communication Platforms (platforms like slack are used for employees 
and teams to communicate), Document Management, Human Capital 
Management (for overall human resources management needs), Office 
capacity management tools (to understand how many employees are 
entering and existing a physical office in a particular day or the month), 
Automation of office cleaning (Technologies like Artificial Intelligence 
can be used to alert the cleaning staff or the robots for a physical office 
space to be cleaned or sanitised), Employee learning applications (as 
employee training is useful for re-skilling them, such applications would 
be useful), Mobile tools (although they are already in use, these are 
equally important for an effective hybrid workplace), Onboarding 
Applications (tools like cloud based remote on-boarding), Performance 
Management tools, Reservations System (if the organisation offers reserv-
ing hotel rooms whenever the employees are in a physical office), Security 
software (which is very important in remote as well as Hybrid working) 
and video conferencing software (where new features include under-
standing facial expressions and body language).
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The five major tech categories to support Hybrid work, (reworked.co, 
2021) would include the following;

	1.	 Digital Adoption Platforms: Realtime education and learning would 
be useful in enabling new behaviors for the employees. Walk me 
(walkme.com) is an example.

	2.	 Machine Learning workflow: Workers would be able to automate 
their jobs themselves and can focus more on areas like strategic deci-
sion making and engaging with co-workers (example: IBM Watson 
Orchestrate)

	3.	 People Analytics: For remote workers, this is a tool to optimise and 
analyse their work better, especially for the remote workers. Activetrak 
(activetrak.com) is an exaample

	4.	 Low code for citizen developers: This would be able to assist employ-
ees to easily build solutions based on existing apps and data. (Example: 
Microsoft Power apps)

	5.	 Work coordination: In a Hybrid work situation, all employees are 
located at various places. Through work coordination companies can 
help coordinate the work of many employees around a central project 
or task and also help in execution. Smart sheet is one example for 
work coordination software.

There is a significant change in conventional human resources and its 
changing pattern towards digital human resources through a cloud-based 
networking system. The human resource field has shifted from conven-
tional operation to mobile device-based operation. Social and mobile 
functionality is considered an important need for recruitment selection. 
(Saini, 2018). It is observed that HRM functions can be transformed and 
integrated in digital forms within organisations. In current practices, the 
most widely used e-HRM functions are: E- HR Planning, acquiring HR 
(recruitment and selection), developing HR (training and development, 
career management), rewarding HR (performance evaluation, compensa-
tion and benefits), protecting HR (health and safety, employee relations/
legal issues). (Fındıklı et al., 2015).

In the field of Human Resource Management (HRM), technology has 
made a paradigm shift from administration or personnel management to 
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strategic HRM. Technology and HR together assist in cost reduction and 
efficiency along with a lot of opportunities and challenges. It enables 
managers in taking quick strategic decisions by providing real time infor-
mation. The use of technology supports HR strategies, policies, and prac-
tices within the organisation. (Rawat et al., 2015).

3.3	� Methodology and Research Context

Qualitative methodology was chosen to undertake this research and the 
author took 22 interviews with the people who were in the forefront of 
Human Resources role and the employees who were the users of elec-
tronic HRM systems.

For data collection, total sample size was 22 employees in different 
Information Technology Companies in India. The employees who were 
working in the areas of human resources or talent management were 
twelve in number while the remaining ten were executives working in the 
Information Technology sector, employed in different work areas includ-
ing software testing, business development, operations etcetera.

The methodology included survey questionnaire and personal inter-
views with all respondents. The survey questions included questions 
around new role of Human Resources in terms of leveraging technology 
with a strategy to create an effective hybrid workplace and what new 
interventions were employed to make e-HRM systems conducive for a 
hybrid workplace. This data helped the author in understanding the role 
of technology enabled e-HRM systems in terms of productivity, overall 
impact, and employee satisfaction.

Also, as the concept of Hybrid workplace is new, the author considered 
available qualitative information on how technology has been leveraged 
in the past couple of years to facilitate effective Hybrid workplace func-
tionality in terms of Human Resource Management and its ancillary 
functions like Recruitment (or talent acquisition), On-Boarding, 
Performance management, team collaboration, employee engagement, 
retrenchment and so on.

The covid-19 pandemic brought into focus the innovative way to con-
duct business and as soon as the Indian Government declared the first 
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lockdown in mid-march 2020, all of the companies in the Information 
Technology sector asked the employees to work from home. Working 
from home became a norm for such companies for a long time (more 
than a year). While the employees of many companies are still completely 
working from home, there are various companies which have adopted a 
new hybrid way of working, where employees work few days in a week 
based in their offices and remaining days they work from home. In some 
companies (part of the study) employees work 2–3 days in a week from 
office, while in other companies they work for a day in office and remain-
ing days from home.

The Hybrid workplace brings a question into focus and that is about 
the role of Human Resources function in an Organisation. Human 
Resources has become more of an enabler of best practices, rather than 
being a historical function of hiring people, appraising employee perfor-
mance and handling grievances. As the Hybrid workplace is also a work-
place of the future, the HR leaders are increasingly getting prepared for 
having this kind of work arrangement to stay for many more years to 
come (factorialhr.com, 2021). There is also a visible trend in the corpo-
rate world where many human resources leaders are in fact taking this 
seriously, with new job titles such as Head of Hybrid work or Head of 
Dynamic Work etcetera being offered. The organisations create these new 
job roles so that core technology enabled tools can be created (Reworked.
co, 2021).

Also, the businesses and companies had less of a choice during the 
COVID-19 pandemic but to allow employees to work for home and 
explore the Hybrid workplace as a viable option. With leveraging of tech-
nologies like cloud based HRM systems, companies had time in hand to 
focus on enhancing the employee experience in terms of Human Resource 
initiatives. With many roles of Human Resources including onboarding, 
performance review, payroll, leave request management and so on becom-
ing automated, the role of HR is minimum in terms of a physical pen and 
paper effort, in these areas (empuls.io, 2022). In terms of the research 
question, great amount of thinking is happening in organisations with 
reference to technology, innovation, best practices development and 
overall effectiveness in the HR role.
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In terms of the general workplace scenario in India, many companies 
feel that Hybrid working is a temporary measure while some companies 
are considering looking at this from a long term perspectives and setting 
up policies and procedures to implement Hybrid working permanently. 
(SHRM, 2021). According to a Survey published by the National 
Association of Software and Service companies in India (NASSCOM, 
2021), almost half of the Information Technology workforce is expected 
to return for work in a Hybrid mode—up to three days in a week. The 
advantage of the Information Technology sector lies in its flexibility in 
adapting to change and during the course of the interviews with respon-
dents; this fact emerged as one of the most evident.

Not surprisingly, around 88% Business leaders are seriously investing 
in hiring specialists and consultants to help design new workplace poli-
cies that would help them create new policies and structures in the post 
pandemic world. India is also leading in the APAC region when it comes 
to offering flexibility at workplace (LinkedIn, 2021) This study, commis-
sioned by LinkedIn also shows concerns of the business leaders in terms 
of lower efficiency, lesser collaboration within employees and a dent in 
the customer experience. According to the LinkedIn study, Companies 
are rethinking about their working models, cultures, and company val-
ues. And as they do, they’re realising that hybrid work is increasingly 
becoming a permanent part of the picture — more than half respondents 
(51%) said that offering hybrid, remote, and flexible working options 
was the way their companies would be operate going forward.

In the workplace pulse survey undertaken by the global consulting 
firm Price Waterhouse Coopers along with NASSCOM (National 
Association of Software and Service Companies) (The Economic Times, 
2021) it was found that in a complete work from model, one in four 
employees felt that their productivity had gown down and that their 
physical and mental wellbeing had declined. The overloaded schedules of 
employees (which sometime included back-to-back meetings stretching 
for hours was a big barrier in being effective at workplace. The PWC 
NASSCOM survey also talks about tools like productivity analysis would 
be able to improve employee experience, giving insights on where com-
panies would need to redesign work processes.
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It’s no surprise, given the massive changes in the global economy, that 
the need to upskill and reskill feels especially urgent to leaders, with close 
to three-quarters (72%) believing that training is necessary for people to 
build the skills needed to work effectively in the new hybrid and flexible 
work environments. In this context, Business leaders are trying to under-
stand the strengths as well as pitfalls of Hybrid work.

During the pandemic, businesses (especially in the Information 
Technology sector) were able to maintain continuity and equilibrium 
because they took steps to adopt digital solutions, tools and interventions 
over the last couple of years. The transition from physical office to work-
ing from home and Hybrid working was made easier because of these 
digital tools. The objective of the businesses was to keep the momentum 
of productivity and collaboration go on in full swing. Digital tools helped 
transition to a remote and hybrid way of working to help increase pro-
ductivity and collaboration. These were the trying times for the compa-
nies and employees were trained with newer skills to get adapted to the 
new workplace design. One of the respondents in this study (in the busi-
ness development area) said in the interview that initially when lockdown 
happened because of the pandemic, all people in her team were jittery 
and worried about their future. However, there were assurances from the 
Human Resources professionals that the company would the best it can 
to maintain the continuity of work.

The question nevertheless emerges about what an engaging workplace 
is so that people look forward to attending work even when it means that 
there would be a virtual work environment only. When employees are 
self-motivated to come to work every day, the possibility is higher that 
they would give their best to work and as a resultant action, they would 
be effective and efficient as well. Once employees would be totally inter-
ested and hence would love coming to work, the customers, managers 
and the stakeholders would be happy. Hence, the essence of an effective 
workplace is that it would make employees feel committed towards work. 
This applies to working from Physical office, working from home or a 
hybrid model, where employees work from home as well as from their 
office. This is the essence of an effective workplace, and all our tools and 
processes must be geared towards these goals. An organisation can also be 
looked at as a place for collaboration, teamwork, innovation, and 
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creativity The question emerges if such kind of workplace can be created 
at homes of the employees where collaboration and teamwork is possible. 
While researching for this article, it emerged that employees were not 
fully happy and satisfied with hundred percent work from home model 
and craved for a human touch. In this context, a Hybrid office seemed 
like a natural option for many.

This article hence tries look at different research contexts to showcase 
a holistic picture on the need of Hybrid workplaces and in what way 
technological inputs are enabling such Hybrid workplace that is collab-
orative, efficient and is able to enhance customer experience.

3.4	� The Pre-pandemic Workplace

In the pre-pandemic (pre-March 2020) era, e-HRM systems were in 
place in terms of either one function in the overall Enterprise Resource 
Planning (ERP) software or standalone HR software that could take care 
of recruitments, payroll, learning and development, leave records and 
other routine as well as operational matters related to HR.  HR dash-
boards were also in operation during the pre-pandemic days and they still 
have a presence in the e-HRM ecosystem.

One of the prevalent e-HRM software was Adrenalin (By Polaris 
Financial Technology). This software was customisable as per the client 
needs. The other prevalent software was Empower HRMS which had 
various modules for separate HR functions including attendance, leave, 
payroll, staff attendance etcetera (Agarwal et al., 2004).

The use of Technology in HR was well established for the purpose of 
HR operational processes and allowing distributed access to employees 
and managers (Raja et al., 2020).

In pre pandemic phase, we cannot for sure say that workplaces were 
really effective in terms of various factors including employee engage-
ment, productivity, innovation, scope for creativity etc. The Human 
Resource leaders are still pondering over this question about how the new 
processes can help create effective Hybrid workplace systems. According 
to Rob Goffee, Professor of Organisational Behavior at London Business 
School, (Harvard Business Review, 2013), there are various factors that 
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constitutes an effective workplace. One of the key ingredients, he argues 
is “letting people be”, which in nutshell means giving importance to the 
individual traits which people possess and let them explore their creativ-
ity. Another thing he emphasizes in the article quoted his about the free 
flow of information which should be happening in Organisations. 
Information flow leads to transparency and trust. Professor Goffee also 
points out the fact in his article that companies should formulate such 
tools within companies that would be able to magnify employee’s 
strengths. An Organisational culture where strengths are valued is a great 
win-win for both the company’s management as well as its employees.

The author through the interviews of the respondents found that the 
pre-pandemic workplace was not significantly different except for the fact 
that there was better interaction with people at the personal level. The 
interactions in the era of the pandemic have turned digital and people are 
using tools like WebEx, Zoom, Google meet and so on.

Also, in many Organisations, a HR dashboard has been a very useful 
tool. A HR dashboard is basically the on-screen interactive display of 
Human Resources reports as well as data analytics (hrmsworld.com, 
2019). For a Human Resources professional, a dashboard shows a real 
time information on work related issues like Managing Key Performance 
areas of employees, understanding various indicators including recruit-
ment and retrenchment, mapping of employees’ satisfaction and so on.

The Human Resources dashboard is a part of e-HRM systems that 
makes managers as well as the team members understand the workflow in 
real time including tasks they are handling, team collaboration status, 
along with status of new hires, retrenchments, employee engagement and 
so on. All the individuals who participated in this study were using some 
kind of a dashboard. While the Human Resources teams were using HR 
Dashboards, those in other job roles had different kinds of productiv-
ity tools.

In an article in the Forbes magazine in 2014, Josh Bersina, leading 
analyst in Human Resources, talent, leadership, and HR technology had 
said that the Human Resources technology landscape, worth $15 billion 
market in software, was exploding with growth, newer opportunities, and 
innovation. When he wrote that article, more than 100 new startups in 
social and referral recruiting, talent analytics, assessment science, online 
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learning, and mid-market core HR systems started their operations to 
develop new tools to help manage employee communications, engage-
ment, recognition, and workplace wellness were having great demand. 
According to his estimation, the top 50 HR technology deals in 2014 
were over $560 million. Hence, besides being tools to enhance produc-
tivity and effectiveness, investing in Human Resources Technology inno-
vations is a big business.

HR people have to be curious about the recent trends in technology. It 
is not always required to follow each trend, but it is needed to be choosy 
and wise when technological trends are being followed. It is a responsibil-
ity of HR department to select a right technology for their organisation. 
(Rawat et al., 2015).

3.5	� Findings

Hybrid workplaces in the Information Technology sector in India was 
thought of as a viable option when the Government started opening dif-
ferent sectors of the economy. Companies which are researched as part of 
this chapter had a clear strategy in mind, in late summer of 2020 to work 
towards developing and sustaining Hybrid way of working but they were 
not interested to open the workplace for a Hybrid set-up yet, till the time 
they were certain that they were sufficiently equipped with standard 
operating procedures, best practices and the relevant employee training. 
The companies were waiting for a clearer picture in terms of the pan-
demic. When the vaccination was first announced in April 2021 in India, 
all the companies that were researched made it mandatory for the employ-
ees to necessarily get vaccinated. India had the second wave of COVID-19 
affecting it in late April 2021 and it continued till late June of 2021.

22 Individuals participated in the study and the break-up of their area 
of work can be seen in the following Table 3.1.

6 of human resource participants in this study said that the HR mod-
ules in the Human Resources software were modified to address employee 
requirements in context to Hybrid workplace. They mentioned that there 
was a specific employee helpdesk created to take care of employee needs. 
The modification in HR modules included emphasis on collaboration 
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Table 3.1  Survey/Interview participants’ overview

Are of work Number of respondents

Human Resources Management 12
Operations 3
Business Development 2
IT Consulting 3
Software Testing 2

Human Resources modules
were modified to cater to

Hybrid working

Usage of additional technology
enabled tools and software

No change in the way technology
was used

Focus on Collaborative tools,
including dashboards

0.0 2.5 5.0 7.5

6 (50%)

10 (83.3%)

12 (100%)

2 (16.7%)

10.0 12.5

6 (50%)%

10 (83.3%)

11

2 (12 6.7%)

Chart 3.1  Graphical representation to the data collected from the Human 
Resources respondents

suites that incorporated both work from home and the physical work-
place. 10 Human resources participants said that they were using more 
technology enabled software including slack while the remaining 2 men-
tioned that there was almost no change in terms of technology usage. 3 
Human Resources professionals aid that they have been using collabora-
tive tools developed by their own company while the remaining said that 
they were outsourcing those from outside tech vendors.

All Human resources executives who participated in the study said that 
they were focusing more on collaborative tools in the future, combined 
with a dashboard, for an effective Hybrid work situation. They were 
exploring all cloud based collaborating tools which also categorised co-
workers into “working from home” and “working from a physical office 
workstation”. The graphical representation to the data collected from the 
Human Resources respondents is given below (Chart 3.1):

All human resources participants also mentioned that their respective 
companies were creating a strategic framework for a Hybrid work situa-
tion, where technology would play a key role.
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While in the non-HR domain, it was 6 people who said they were 
using additional software including collaborative tools and video confer-
encing tools. Remaining were used to remote working technologies in the 
past and were continuing at the time of writing this article as well.

7 Human Resources and 4 in the non-HR domain employees felt that 
the human touch was missing and that they would prefer a hybrid model 
than working from home. Others in the study thought they were fine 
with either remote work or Hybrid.

8 Human Resources professional informed that their companies 
focused to facilitate work life balance. In the area of work-life balance, 
employees used to get alerts for breaks for meditation or for coffee while 
working on their home-based workstations. 2 managers from non-HR 
areas also used to ask their teammates about what they did to take breaks 
in between meetings. These discussions used to happen on Friday eve-
nings before the end of a workweek. All Human resources executives who 
participated in the study were of opinion that their respective companies 
were seeking more ideas from both the technology and HR domains to 
explore newer technological inputs, for the near future.

Overall, it was brought to knowledge that collaboration tools were 
given more importance than other areas of Human Resources 
Management. Online application Tools like Slack was used widely by the 
individuals who participated in the study. Hence, technology enabled 
e-HRM systems were more focused on workplace collaboration, whether 
employees were working from home or were part of the Hybrid set-up. 
The study clearly showcases that there was a substantial role of e-HRM 
systems to create an effective Hybrid workplace and the companies were 
having a strategic road map to explore newer technologies which would 
make their work processes better, in the future, while reviewing the exter-
nal environment which was created because of the pandemic.

3.6	� Limitations

There are limitations in the study mainly because of these reasons;
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	1.	 Information Technology companies in India, like their counterparts 
in other countries have been using e-HRM tools since a long time, 
that were enabled by technology, but a Hybrid work situation is fairly 
new and availability of complete data in this regard is challenging.

	2.	 Information Technology companies in India are still testing and 
exploring new tools and interventions that would enhance productiv-
ity of their workforce and hence the data is insufficient in that regard. 
More data will emerge when the companies adapt to new systems and 
processes.

	3.	 There is a scope of a larger study, in a bigger time frame to come to a 
complete understanding of how technology enabled e-HRM systems 
have delivered in terms of expectations.

	4.	 A bigger study with a larger sample size can bring better results to 
understand how Hybrid workplace is powered by technology enabled 
e-HRM systems.

3.7	� Conclusion

Organisations in the Information Technology sector, in India gradually 
geared up for Hybrid work during the covid-19 pandemic. The informa-
tion technology sector in India, based on the sample size, did play an 
important role in creating systems for Hybrid workplace. The systems 
and tools primarily focused on collaboration between employees, using 
cloud computing effectively. Also, it was found in the study that the 
organisations were seriously interested to invest in the right technology 
that could aid employees become productive. Besides this, companies 
also invested in work life balance which was also necessary to create a 
right kind of work culture. Overall, there was immense focus on using 
technology for either enhancing existing collaborative tools or creating 
new collaborative tools. In conclusion, the role of technology is immense 
in creating systems for an effective Hybrid workplace, but wider research 
would open more avenues to explore this topic.
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4
Engineering the Metaverse 

for Innovating the Electronic Business: 
A Socio-technological Perspective

Giuseppe Festa, Yioula Melanthiou, and Pina Meriano

4.1	� Introduction

The term ‘metaverse’ derives from the combination of two words (‘meta’, 
from Greek μετά, and ‘verse’, from Latin versus), whose meaning could be 
expressed as “to go beyond”. To be more precise, considering its first use 
and description in the science fiction novel entitled “Snow Crash” (1992), 
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by Neil Town Stephenson, it outlines the idea of going beyond the real 
world and somehow, beyond real life.

In “Snow Crash”, Stephenson deals with an exploratory, absolutely 
visionary, journey across what by that time was considered as futuristic 
technology (wireless connection, virtual reality, augmented reality, and so 
on). Among those various prophetic inspirations there was also the idea 
of ‘metaverse’, i.e., the global result of a technological evolution that 
could allow a highly immersive virtual experience in three dimensions 
(3Ds), which today the big-tech companies are trying to recreate for 
mainly (but not only) commercial purposes (Smart et al., 2007).

The concept of metaverse is constructed around the individual-user, 
and then it could be well-explained by the description of the main char-
acter’s experience, i.e., «… a computer-generated universe that his com-
puter is drawing onto his goggles and pumping into his earphones» 
(Stephenson, 1992, p.  24); in this respect, the metaverse is a virtual 
world, which people can enter using general or specific electronic devices. 
Stephenson also deals with a lot of similarities with reality, but he under-
lines that in the metaverse each object «… does not really exist—it’s just 
a computer-graphics protocol written down a piece of paper some-
where—none of these things is being physically built. They are, rather, 
pieces of software, made available to the public over the worldwide fiber-
optics network» (ibidem).

People from all over the world can enter the metaverse by virtue of a 
computer-graphic representation: their ‘characters’ can be represented in 
a 3D space in the form of an ‘avatar’ (i.e., the virtual alias of a person who 
exists in the real world), and then they can explore virtual spaces, inter-
acting with other avatars and implementing several activities, such as vis-
iting houses, enjoying entertainment, and developing business: in other 
words, living a kind of parallel, but also integrated and/or enriched life 
(Damar, 2021).

The idea or the vision of people entering virtual reality using external 
devices (e.g., special gloves for touching or special glasses for watching, 
and so on) and connecting from everywhere in the world was already 
explored in some movies, like “Tron” (1982) by Steven Lisberger, “The 
Lawnmower Man” (1992) by Brett Leonard, and “Ready Player One” 
(2018) by Steven Spielberg (who adapted Ernest Cline’s science fiction 
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novel “Player One” in his film). However, all these perspectives associate 
virtual reality especially with game activities, which is quite different 
from the original vision of Stephenson.

In fact, since the term ‘metaverse’ was coined, Stephenson’s ideas influ-
enced and shaped actual and potential development in the technological 
field; many scholars and enthusiasts about technology have used—and 
are still using—this neologism in different contexts and with different 
meanings, and some of them have tried—and are still trying—to develop 
the software technologies and the hardware devices required for its cre-
ation, because it represents a tremendous opportunity to evolve the envi-
ronment of connections and interactions among people, at social, 
technological, and economic level. In the progress of time, Stephenson’s 
vision of the metaverse also expanded, and today, by virtue of the avail-
able technology, it includes the idea of a computerized integration of 
physical world objects and digital world activities, a sort of liquid IoT 
(Internet-of-Things), enabling a continuous, enlarged, and profound 
interaction between the real world and the virtual world (Carmigniani & 
Furht, 2011).

Starting from the above considerations, this study aims to provide a 
global vision about potential definition, conceptualisation, and activa-
tion, in the business perspective, of the metaverse potentialities, analysing 
the differences of the world of metaverse with respect to ‘previous’ virtual 
technologies. The structure of the chapter is the following: after a litera-
ture review in the field, focusing on the characteristics of the metaverse 
and its physiological trans-conceptual dimension, the investigation, 
adopting a narrative approach with exploratory intention, and moving 
from relevant business experiences, aims to delineate an overall SWOT 
(Strengths, Weaknesses, Opportunities, and Threats) analysis, as final 
outcome, which has been engineered to outline a socio-technological 
overview about the necessity and the opportunity to design, to imple-
ment, and to develop metaverse experiences for innovative electronic 
marketing and management.
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4.2	� Literature Review

Although the interest of the scientific community for this field of research 
has been growing in recent years, the metaverse can be undoubtedly con-
sidered as a novel topic. In fact, a pilot investigation on the most impor-
tant scientific databases (Scholar, Scopus, and Web Of Science) has 
revealed the existence of relatively few publications about (more specifi-
cally, 9420 documents from Scholar, 218 from Scopus, and 164 from 
Web of Science as results from the query about “metaverse” on the 22nd 
of January 2022; naturally, results may vary over time).

This novelty has suggested the opportunity of conducting an explor-
atory analysis of the various literature in the field. More specifically, two 
possible focuses of investigation have been assumed as potentially the 
most interesting, i.e., the effort of examining the main characteristics of 
a potential definition of the metaverse, and the intuition about the pos-
sible—or perhaps inevitable—hybrid dimension of the metaverse.

4.2.1	� Beyond the ‘Standard’ Conception of Virtual 
Reality: A Definition of Metaverse

Critical voices argue that metaverse is just a term currently used to 
rebrand virtual reality, which in the past, to be honest, often failed to 
keep up with the expected ambitions. In fact, in different studies different 
authors adopt different meanings, uses, and definitions of metaverse, 
dealing only with aspects that are strictly related to virtual reality; in those 
situations, metaverse appears only as an innovative concept to capture a 
potential new trend, which in truth refers to the same matter, i.e., virtual 
reality. Naturally, metaverse is closely related to the idea of artificial rep-
resentation, but it has much wider meaning, embedding altogether vir-
tual reality, augmented reality, and hybrid reality, enabling the activation 
of a digital world of connections, interactions, and developments that are 
potentially hyperbolic, i.e., theoretically infinite in their possible opera-
tions, applications, and most of all, combinations.

As a consequence, there is not yet a standard definition of metaverse, 
most of all because of its novelty and its physiological dynamics, but 
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among the most adopted definitions, some define the metaverse as the 
next version of the Internet, and perhaps the Web more specifically, espe-
cially in combination with the mobile dimension of the access to the 
‘network of the networks’. However, this seems not the right direction for 
designing a potential understanding of metaverse: for example, in fact, 
Matthew Ball (2021) underlines that metaverse will not replace the 
Internet, but instead, it would most probably transform it in an iterative 
way similar to how the mobile Internet did.

In fact, personal computers allowed people to be connected to the 
Internet only in certain places and at certain times, in a completely dif-
ferent way than mobile devices allow, permitting people to get continu-
ous access, in any place and at any time. Furthermore, the metaverse 
could immerse everyone in a sort of 3D—and even more Ds—version of 
the Internet, without the need to ‘access’ (in the logging meaning), but 
rather ‘existing’ inside it at any time, exploiting connections in real time 
with an enormous number of users; in the metaverse there would be a 
continuity of data related to identity, history, activity, and so on, and any 
information would be persistent even in the moments when people 
would only be in the real world (today, this concept would be expressed 
by saying “when people log out”).

Thus, the current conception of Internet, Web, and so on is on the 
point of changing, and similarly there will be changes (evolutions? revo-
lutions?) as concerns the site interface, the hypertext navigation, the data 
visualisation in terms of text, images, videos, and so on, with subsequent 
impact on the evolution of the internet marketing applications (Shams, 
2019); for example, 3D hyperlink functionality will allow to traverse vir-
tual world contexts (Lombardi & Lombardi, 2010). In this scenario, vir-
tual reality will play a central role, but many aspects of the ‘current’ virtual 
reality will profoundly evolve.

Moreover, while each virtual world exists on its own, the metaverse by 
definition will consist of an integrated network of complex 3D virtual 
worlds; in this network, the technology of virtual worlds does not corre-
spond to closed systems, but it will rather be complemented by many 
other technologies. Nowadays, to have a draft understanding of this con-
ception, it is possible to think about similar experiences in the virtual 
worlds that are specifically designed for the gaming field.
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Furthermore, in addition to this view of the metaverse as an intercon-
nection of virtual 3D worlds, it is important to point out that it should 
be also based on an extremely enriched hybrid reality (i.e., a combination 
or fusion of real world and virtual reality), to allow operating simultane-
ously in different but intertwined spaces. In this respect, it is to highlight 
that in the metaverse physical environments, objects, and activities would 
be blended to virtual ones.

From another point of view, it is possible to evoke that the metaverse 
will consist of smart spaces, as a sort of mirror and/or integrated world in 
which physical and digital layers are strongly intermingled (Ricci et al., 
2015). Thus, it would be necessary to develop, enable, and improve 
advanced middleware technologies (Fuller et  al., 2020) that would be 
capable to exploit the aforementioned IoT in combination with Artificial 
Intelligence (AI) and holography, only to mention some evident applica-
tions or representations, so that human beings can see through a display 
(as part of a different futuristic device) objects that concern reality but 
that do not physically exist in the real world.

As arguable from many of the above considerations, the development 
of the metaverse necessarily requires open systems. Nowadays, most 
probably, at least to the best of the knowledge that is achievable outside 
the scientific laboratories, at public or private level, which are secretly 
working on the metaverse (for example, Facebook, considering that in 
2021 Mark Zuckerberg has communicated the next evolution of the 
social network into a/the metaverse), only professional graphic creators 
seem able to develop digital twins and other computer science environ-
ments that are useful for representing real objects in the metaverse, but 
naturally, to make it more accessible to every user, simpler user interfaces 
are required, impacting in an absolute unpredictable way the world of 
UGC (User Generated Content) (Ondrejka, 2005).

On these bases, it seems possible to elaborate a potential conceptual 
overview of the metaverse, trying to include all its main characteristics; in 
this respect, the metaverse could be expressed as a synchronous, persis-
tent, interoperable, and open (not proprietary) network, representing a 
hybrid world between reality and virtuality in which people (i.e., users 
represented by avatars) are fully immersed, continuously interacting and 
switching from reality to virtuality using innovative electronic devices, 

  G. Festa et al.



71

participating in any kind of activities together with an unlimited number 
of other users (avatars) in real time, feeling a sense of transparent, conver-
gent, and empowered presence. According to this perspective, some con-
ceptual coordinates seem to emerge.

•	 Innovative hardware and software infrastructures will be necessary for 
entering, using, and exploring the Internet to ensure continuity of 
access and stability of connection, but also to collect, transmit, and 
enrich any kind of data, transactions, and services in a continuous and 
persistent manner (Park & Kim, 2022).

•	 Innovative Internet services will be necessary for constantly adopting 
applications, platforms, and connections that would be completely 
based on standards—not necessarily open from the introduction, but 
that naturally will become more and more open—that can ensure the 
continuous integration of data, transactions, and services (Kim, 2021).

•	 Innovative formats, (aforementioned) standards, and protocols will be 
necessary to preserve privacy and security of the data that in any case 
will be at the basis of the hyperbolic operations, activities, and utilities 
that will be deployed in the metaverse, whatever platform or network 
of platforms may be interested (Di Pietro & Cresci, 2021).

•	 Innovative technologies, probably ever more miniaturized, will be nec-
essary, to allow people/users/avatars to exist, operate, and interact in a 
hybrid reality, experiencing a life in which real world and virtual world 
continuously coexist (Nuncio & Felicilda, 2021).

•	 Innovative possibilities, ways, and models about business (from an 
economic point of view) will be necessary, exactly as will happen about 
information services, entertainment experiences, and social life, with 
the only limit that most probably will be represented by the invention, 
creativity, and fantasy of the users/avatars, who will explore, experience, 
and live new concepts of lifestyle, unpredictably combining their rela-
tionships together with technology and sociality (Trkman & 
Černe, 2021).
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4.2.2	� From Immersive Simulation to Emersive 
Experience: A Trans-conceptual Vision 
of the Metaverse

In general, and thus without specific reference to the business world, the 
new technological universe that most probably will arise in the near 
future will have significant applications for the development of the qual-
ity of life of people, for example in terms of accessibility to activities, 
services, and utilities (Duan et al., 2021). In fact, according to Meta Inc., 
i.e., the current and future evolution of Facebook, the «… metaverse is 
the next evolution of social connection» (Facebook.Com, 2021); in this 
perspective, social life and community building could be more inclusive 
and beneficial, providing this new environment with a hybrid place to 
exist in not only for what one can operate, but also for what one can live.

The metaverse, as a sort of integrated electronic ecosystem, will then be 
interoperable at digital and social level, because it is co-constructed by 
each user/consumer/citizen; naturally, this aspect is existing since the 
Web 2.0, ma it is evident that the potentialities of the UGC in the meta-
verse are almost without limit. The related experience ‘emerges’, and in 
this respect ‘emersive’ seems the most appropriate characteristic of the 
metaverse, as a kind of amplified life, or better still a hyper-life (and not 
only a hyper-reality, by virtue of its hybrid nature), and the meaning of 
concepts such as liquidity, life-logging, and ubiquity (Jacquemard et al., 
2014) could acquire a different, powerful, and enlarged sense, continu-
ously providing, amplifying, and innovating experiential interconnected 
activities.

In truth, the reasoning about the combination between real and digital 
is not completely new, also at business level: the diffusion of the Internet, 
of the mobile Internet, and of the social networks has induced many 
scholars to reflect upon the transition from ‘off-line’ to ‘on-line’ to ‘on-
life’, and this dimension (on-life), firstly coined by Floridi (2015), seems 
an intriguing starting point for envisioning the trans-conceptual sense of 
metaverse. In this respect, it could be possible that these innovative digi-
tal environments could represent a tremendously innovative evolution of 
Baudrillard’s vision about hyperreality (1983), remaining exposed to 
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manipulation from a negative point of view, but providing capacity to 
manipulation from a positive point of view, implementing a sort of con-
tinuous lifelong login.

Moreover, some scholars conceive the metaverse as a kind of embodied 
Internet, probably to emphasize how deep, engaging, and potential the 
related hybrid life could be, but also to highlight the wearable digital 
devices that will be necessary, like the aforementioned gloves and glasses. 
After wearing the appropriate technology, which today could still seem a 
sort of obstacle, but which evidently in the near future will be more and 
more accessible (as happened for laptops, tablets, smartphones, and so 
on), the user/avatar is able to experience login, immersion, persistence, 
ubiquity, and life-logging, elevating the aforementioned on-life to hyper-
life (cf. Fig. 4.1), co-constructing and co-participating, amplifying the 
experience of the metaverse in all the possible contexts that could emerge 
at digital, social, and human level, thus providing a trans-conceptual vision.

In fact, it is to highlight that in the aforementioned novel “Player One” 
(2011), Ernest Cline presents a virtual reality entertainment universe 
called ‘OASIS’, an acronym for Ontologically Anthropocentric Sensory 
Immersive Simulation; from a computer science point of view, the meta-
verse could be defined most probably as something similar, but always 

Fig. 4.1  A trans-conceptual vision of the metaverse (Author’s elaboration)
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considering that the metaverse by its own nature is beyond everything 
that exists today (meta). In this respect, the concept of immersion, which 
is already so profound, also in technological terms (e.g., virtual commu-
nity, virtual reality, augmented reality, and so on) could also be evolved in 
an innovative dimension, i.e., ‘emersion’, with ‘emersive’ that could rep-
resent a sort of post-immersive conception (Bernard & Andrieu, 2014; 
Engeln et  al., 2018; Keck et  al., 2014; Midol et  al., 2017; Ramos & 
Dunne-Howrie, 2020; Wijers, 2018).

According to a technological progress, even though only hypotheti-
cally, the real world should ‘evolve’ more and more towards a virtual 
world (as happened for example to many commercial activities, like 
bookstores, travel agent’s, financial services, and so on), naturally leverag-
ing on access technologies (what is possible even today when logging in) 
and on immersive technologies (what will be possible only tomorrow 
when life-logging). From this vision, which is represented in Fig. 4.1 by 
the two conceptual axes, the mixed reality that is possible even today 
(e.g., virtual payments in physical stores to buy physical products) can 
evolve towards mixed life from a social perspective (e.g., the personal 
branding that a person may increase on social networks) and towards 
hyperreality from a technological perspective (e.g., virtual payments in 
virtual stores to buy physical and/or virtual products); at the same time, 
the hyperreality can evolve towards hyperlife from a social perspective 
(e.g., the experience of hosting avatars in a virtual house to show a Non-
Fungible Token—NFT artwork).

4.3	� Methods

As previously highlighted, the novelty of the topic has suggested to adopt 
for the current study a narrative approach with exploratory intention, 
mostly pursuing an abductive inquiry (Kosterec, 2016). More specifi-
cally, after the examination of the most accredited business experiences 
about the metaverse, thus adopting a sort of grounded investigation, the 
research has then developed a conceptual tool, namely a SWOT analysis, 
to provide a general overview about the potential applications of the 
metaverse, which have been then discussed.
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4.4	� The Grounded Investigation: Relevant 
Business Experiences in the Field (Past, 
Current, and Future)

As continuously highlighted above, the term ‘metaverse’ is often abused 
to refer to various virtual reality worlds; however, some corporate experi-
ments, although related to a very early stage of a ‘real’ metaverse, have 
already been started, even though the success of the term, as aforemen-
tioned, is mainly due to the announcement in 2021 by Mark Zuckerberg 
with reference to the future evolution of the Facebook platform, symboli-
cally and operatively expressed by the launch of Meta Inc.

As regards more specifically digital 3D virtual environments, which 
most probably have been the first ecosystems for which innovative tech-
nological possibilities have been developed, it is possible to mention sev-
eral business cases. Some of these are accessible even using 
well-known—and above all, already available—computer interfaces.

According to a chronological point of view, for example, an embryonic 
form of ‘mirror world’, which already mixes real and virtual dimensions, 
is Google Earth, launched in 2001, which today is a kind of virtual rep-
resentation of the planet that combines real (historical) data and virtual 
information, loading them altogether in real time (Earth.Google.Com). 
Most probably, however, the first application of the concept of ‘meta-
verse’, with main reference to virtual reality experiences in videogames 
and similar, is Second Life, launched in 2003, with apparent enormous 
potentiality at the beginning, but with minor success in the progress of 
times (SecondLife.Com).

Subsequently, other brands related to the field of virtual reality and 
augmented reality videogames have developed further similar experi-
ences, integrating innovative or at least new functionalities; some exam-
ples in this respect are “Roblox” and “Garry’s Mod” (launched in 2006), 
“Minecraft” (2011), “Grand Theft Auto V” (2013), “Pokémon Go” 
(2016), “Fortnite” (2017), “Super Mario Maker 2” (2019), and “Animal 
Crossing: New Horizons” (2020). These videogames environments show 
the effort that companies such as Epic Games, Niantic, Nintendo, Nvidia, 
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and Sony (among many others) have been generating to create more and 
more engaging gaming experiences.

In fact, each of the abovementioned videogames has some specific 
traits: some allow the players to create their own levels using the resources 
available on the platform and, if desired, they can also publish them for 
other users to play (i.e., “Super Mario Maker 2”); others are based on 
geolocated augmented reality with GPS (Global Positioning System) 
(i.e., “Pokémon Go”); others can adapt the experienced context, for 
instance, to the seasons of the northern and/or southern hemispheres by 
virtue of the current location of the player (i.e., “Animal Crossing: New 
Horizons”). More in general, many of them allow the players to custom-
ise the appearance of their own characters (avatars) to choose peculiar 
characteristics (i.e., facial features, clothes, hairstyles, and so on), and 
sometimes it is also possible to generate some kind of holographic por-
trait, thus permitting a sort of mix between real (or desired) life and the 
consequently projected virtual experience.

A very peculiar element to further consider is that some of the above-
mentioned videogames support local and on-line cooperative play, have 
open interfaces (with features accessible to both professional creators and 
users with no experience in programming and computer graphic design, 
like for example the functions enabling to create worlds in “Fortnite” 
using the “Unreal” engine), have been engineered as cross-platforms, and 
are capable to host live events such as concerts (i.e., singers like Ariana 
Grande or musicians like Marshmello in “Fortnite”). Very importantly, 
almost all of these games have adopted currencies (also cryptocurrencies, 
using the blockchain) that can be used while playing (often to buy pre-
mium items) that correspond to real money purchases outside the game 
(i.e., “Miglia Nook” in “Animal Crossing: New Horizons”, “V-buck” in 
“Fortnite”, and so on); more particularly, in “Grand Theft Auto V” (GTA 
V) the characters have their own smartphones that can be used to contact 
friends, to access the Internet (e.g., to read their emails or even to buy 
vehicles), and to enter a specific social network called “LifeInvader”.

Naturally, several companies and not only those associated with the 
gaming industry have been trying to experiment and develop immersive 
(virtual, augmented, or hybrid) experiences to explore the potential appli-
cations of the metaverse for their business. However, considering the great 
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Table 4.1  Some business experiences in the metaverse (Authors’ elaboration)

Gaming industry Non-gaming industry

 �� • Roblox (Roblox)
  • Garry’s Mod (Facepunch)
  • Minecraft (Mojang)
  • Grand Theft Auto V (Rockstar North)
  • Pokémon Go (Niantic)
  • Fortnite (Epic Games)
  • Super Mario Maker 2 (Nintendo)
  • Animal Crossing: New Horizons (Nintendo)
  • (Nvidia)
  • (Sony)

 �� • Google Earth
  • Second Life
  • IBM
  • Siemens
  • Implenia
  • Ericsson
  • Nike
  • Hyundai
  • Adidas
  • Vans
  • Gucci
  • Microsoft
  • Facebook (Meta)

impact of the metaverse in the gaming industry, which will also emerge as 
a strength in the following SWOT analysis, it seems useful to provide (cf. 
Table 4.1) a list of some entrepreneurial experiences in the world of meta-
verse, distinguishing between gaming and non-gaming industries.

According to the chronological order that has been reported in Table 4.1, 
in 2007 IBM developed private collaboration spaces in Second Life, dem-
onstrating a tremendous potential in connecting workers and employees, 
and allowing their interactions from anywhere in the world; more specifi-
cally, IBM has collaborated with Second Life to explore a journey between 
two different virtual worlds, realizing the first virtual teleportation, in 
which an avatar from a Second Life test world was transported to a virtual 
world managed by IBM; in this respect, “Big Blue” seems to appear as the 
first (or undoubtedly one of the earliest) major companies to create formal 
guidelines (i.e., a virtual world policy of conduct) to regulate virtual worlds.

In 2008, Siemens, in partnership with the University of Cincinnati, 
explored potential digital twins, investigating more specifically how to 
turn real environments, platforms, and models into 3D representations, 
to enable real-time customer feedbacks that could be ‘really’ generated in 
a ‘virtual’ dimension. In the same year, Implenia (a Swiss building service 
provider) developed an interconnection between a real object and its vir-
tual counterpart, as a sort of amplified smart-home model, to control 
doors, lights, and other elements of a real-world dollhouse through inter-
actions with its virtual version.
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To provide more updated, advanced, and applicable examples, in 2021 
Ericsson has created virtual versions of cities (building digital twins using 
Omniverse) to figure out how to best implement its 5G networks, and 
large companies in the world like Nike, Hyundai, Adidas, Vans, Gucci, 
and many others have implemented actions to be prepared for the future 
of the metaverse, trying to experiment with virtual environments (also, 
but not only, in a gaming perspective), testing hybrid experiences, and 
paying attention to NFTs. More in general, nowadays the term ‘meta-
verse’ has begun to be more widespread and used both by the media and 
in the business world, with several companies announcing investments 
and projects related to this new technological dimension.

For example, Microsoft is working on the development of the meta-
verse; after the “Windows Mixed Reality” (formerly “Windows 
Holographic”) platform, they announced “Mesh for Teams”, designed to 
enable “… presence and shared experiences from anywhere—on any 
device—through mixed reality applications” (Microsoft.Com > Mesh). 
Furthermore, platforms like Decentraland (for the selling and the buying 
of plots of land) and Cryptovoxels (based on and powered by the 
Ethereum blockchain to buy plots of land, open stores, and create art gal-
leries) have been conceived, engineered, and launched, with tremendous 
expectations (naturally, to be verified at the test of time).

However, 2021 is ‘the’ year of the metaverse most of all because the 
name of Facebook Inc. has been changed to Meta Inc., to underline the 
intent to invest in the development of the metaverse. Zuckerberg has 
already launched the “Horizon Workroom”, which is a platform for smart 
working in virtual reality, the “Oculus Quest 2”, which is an innovative 
virtual reality viewer, and many collaboration projects to improve the 
applications of virtual, augmented, and immersive technologies in vari-
ous fields (hoping for ever more ‘emersive’ functionalities).

In 2021, moreover, news related to the development of the metaverse 
arrived not only from private companies, but also from public authori-
ties. For example, the Seoul Metropolitan Government announced the 
launch of a digital platform with the aim of creating a metaverse ecosys-
tem for accessing in traditional and innovative modalities some of the 
activities, services, and utilities that regard all the areas of its municipal 
administration (English.Seoul.Go.Kr).
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4.5	� The Conceptual Development: A SWOT 
Analysis for the Governance 
and the Management of the Metaverse

On the basis of the above reasoning, it is possible to delineate a potential 
framework, from a qualitative point of view, with the intention of under-
standing the main characteristics of the metaverse as an innovative busi-
ness opportunity. In this respect, a SWOT analysis (cf. Table 4.2) seems 
the most suitable tool to elaborate.

All the elements that have been reported in Table 4.2 have been object 
of analysis in the previous considerations, and thus it seems not necessary 
to describe them with further details. However, some reflections seem 
opportune with specific reference to the potential threats.

In fact, the digital divide is currently a serious problem, because great 
part of the global population has relevant obstacles in accessing today the 
cyberspace, which is naturally less heavy of what could emerge in the 
metaverse; the risk in this direction is that marginalized economies of the 

Table 4.2  Tentative SWOT analysis about metaverse as business opportunity 
(Authors’ elaboration)

Strengths Weaknesses
 �� • Interoperability
  • �GUI (Graphic User Interface) as 

never before
  • Experience as never before
  • �Previous experience in the 

gaming industry
  • �Hyperbolic (infinite) 

applications
  • �Mixed/Hybrid/On-Life 

convergence

 �� • Necessity for improved technology
  • Absence of definitions and standards
  • Security and privacy issues
  • Risk of social alienation
  • �Suspect about manipulation 

(dystopia)
  • Suspect about the ‘new old thing’

Opportunities Threats
 �� • �Availability of some sufficient 

technology (devices, storages, 
connections, and so on)

  • �Availability of some innovative 
technology (IoT, AI, blockchain, 
and so on)

  • �New (infinite) opportunities of 
business

 �� • Current digital divide
  • Cybersecurity
  • �Suspects about potential future 

standards
  • �Probable shortage of competence of 

the users (in terms of data protection 
and in terms of business 
development)
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world could be even more marginalized with respect to the future tech-
nology, and thus national and most of all international interventions in 
this respect are fundamental. At the same time, paradoxically but evi-
dently, the regions that are more developed from a technological point of 
view, and that most probably will firstly access the metaverse, are daily 
under the attack of cyber-criminals, and an innovative digital ecosystem 
like the metaverse will be undoubtedly more exposed to major offense, 
also because there is no certainty about potential future technological 
standards; thus, most probably the metaverse will have to proceed alto-
gether with the improvement of digital security, even though it is to con-
sider that the very early users could be attracted by the fascination of the 
metaverse, decreasing their psychological levels of attention.

Accordingly, there is a high probability that those users, from a per-
sonal and professional point of view, will be not ready to carefully man-
age the protection of the data and the development of the business, thus 
provoking some failures at individual and/or corporate level, as in truth 
always happens with an innovative technology, but with the risk of ampli-
fying the perception of the above-reported weaknesses. However, it is 
always to remember that every innovation, at social, technological, and 
economic level, presents some risks and costs, which in truth, from an 
overall evaluation of the above SWOT analysis, seem potentially minor, 
also because these risks already exist, while the potential benefits of the 
metaverse and related advantages are yet to come.

4.6	� Findings’ Discussion about Potential 
Business Applications of the Metaverse

Several scholars have investigated about the opportunities of the develop-
ment that could affect metaverse in many different fields, from com-
merce and retailers to arts and museum experiences (Hazan, 2008), 
human interactions such as team collaboration (van der Land et  al., 
2011), education (Collins, 2008), and so on. Most of all, as above anal-
ysed, many companies have already started experimenting the metaverse 
from a business point of view, mainly exploring the commercial potential 
that could offer, but in truth it is evident that all the activities of the value 
chain can be involved by the metaverse representation, both at internal 
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and (above all) at external level, ‘metaversing’ the digital enterprise inside 
(Business Process Management, Business Process Reengineering, 
Enterprise Resource Planning also as industrial evolution first of Material 
Requirement Planning and then of Manufacturing Resource Planning) 
and outside (Supply Chain Management, Customer Relationship 
Management, and Enterprise Relationship Management), implementing 
and somehow overcoming the holistic change conceptually deriving from 
digital transformation (Kokuytseva et al., 2022); moreover, all social and 
economic sectors may be affected by the metaverse, with consequent 
impact on their change, evolution, or even revolution.

In fact, in addition to accessibility, inclusiveness, and sociability, the 
metaverse represents a tremendous opportunity for the business world, at 
theoretical (scientific possibilities of conception with metaverse) and 
practical (managerial opportunities of innovation with metaverse) level. 
Most probably, the characterising element in this respect will be repre-
sented by the ‘emersive’ nature of the metaverse, which will influence the 
subsequent ‘emersive’ propension of business models, methodologies, 
and solutions.

For example, only to cite the potential application that could emerge 
about the marketing mix, as concerns the product management, new 
ideas could be developed starting from consumer data and feedbacks that 
can be collected in real-time, during the tests in which the users/avatars 
are experiencing the product (in the form of concept tests, or product 
tests, or even market tests); furthermore, new products could be con-
ceived at digital level, like NFTs, which already exist today, but which 
will enormously benefit in the metaverse. As concerns the price manage-
ment, new pricing strategies, tactics, and operations could be conceived 
combining real and virtual worlds in continuous interaction (to test and/
or to promote offerings).

As concerns the communication management, the promotion could 
be much more personalized, using Big Data that have never been gener-
ated before, and/or in modalities that have never been conceived before, 
advertising offerings via synesthetic messages, and promising an explo-
sion of experiential marketing (Cuomo et  al., 2021a, 2021b); in this 
respect, it is also to consider the tremendous opportunities that could 
emerge, according to an ‘emersive’ perspective, combining metaverse 
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with neuromarketing (they both need specific electronic devices, which 
maybe in the future—or even today?—can be integrated in the same 
viewer, capable of being altogether an eye reader and an eye tracker). At 
last, as concerns the distribution management, still today the most rele-
vant business examples of metaverse, as aforementioned, regard commer-
cial environments, at least from a structural point of view, providing 
innovative e-commerce, mixing retailing points-of-sales at physical and 
digital level (but going extremely beyond the clicks and mortar dimen-
sion: Christoforou & Melanthiou, 2019), activating smarter payments 
with cryptocurrencies, and so on; but also from a systemic point of view, 
it can be mentioned that maybe, in the metaverse there will be experi-
ences that cannot be experienced only virtually, for example, the wine 
tasting, but being the metaverse also mixed or hybrid, it will be possible 
to combine innovative uses, for example smart tasting with and in the 
metaverse, living totally amplified sensory experiences.

4.7	� Conclusion

Although there are still some voices that seem reluctant to accept the idea 
of metaverse, not considering it as a ‘real’ innovation, mainly because 
nowadays it is difficult to understand precisely and in advance the future 
technological experiences and developments that may derive, it is to 
highlight that the metaverse could have limit only in terms of invention, 
creativity, or even fantasy, also from a business point of view. Undoubtedly, 
there are still many technical impediments to the large adoption and vast 
diffusion of the metaverse, but it is evident that its underlying idea, what-
ever the possible technological solutions may be at the end, is powerful 
and physiologically intended to succeed, since it is based on an innovative 
universe where people/users/avatars may benefit activities, services, and 
utilities exploiting the continuous evolution of technology, so benefiting 
access in real time, even at the same time, of any person in the world, 
with a contextual sense of continuity.

In this respect, the metaverse requires exceptional technical advance-
ments and a lot of standard formats, protocols, and platforms, hopefully 
more and more open, because a holistic approach of communication 
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seems almost inevitable, like in the case of the Internet protocols, for 
example, even though until now the big companies that have started as 
first movers some business experiments about the metaverse are under-
standably not oriented in this direction. There are also many fears about 
the metaverse, impacting most of all privacy and security issues, but also 
other uncertainties—for example, the potential digital divide that could 
regard the users—are under investigation, concerning also psychological, 
social, and human issues, since visionary universes like the metaverse 
have often been presented in dystopian science fiction books, amplifying 
an unrealistic and worrying perception of such technological evolutions.

However, the great majority of scholars, experts, and professionals 
consider since today the metaverse as a potential epochal transformation 
and emerging technologies (5G, IoT, cloud, Big Data, AI, blockchain, 
augmented reality, virtual reality, and so on) suggest that a very early stage 
of the metaverse—a sort of «… digital “big bang” of our cyberspace» (Lee 
et al., 2021)—could be not so far away in the future. Business operators, 
whatever role they could act, are then inevitably forced to get prepared, 
to govern this technological revolution on the point of starting, avoiding 
the very concrete risk of remaining floored for having disregarded to act 
ambidextrously—i.e., exploring the technology and exploiting the tech-
nology—when there still was the possibility (that is, today).

In line with these considerations, this study could provide a double 
contribution. First, as concerns the trans-conceptual vision that has been 
adopted to imagine—and potentially engineer—a metaverse experience 
in terms of hybrid reality; and second, as concerns the SWOT analysis 
focusing on the current and future issues that could be related to the 
incoming diffusion of the metaverse, having in mind a business-oriented 
application, but moving more in general from  a socio-technological 
perspective.
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5
The Changing Technology Use and its 
Impact on Leadership and Hierarchy 
Structure in the Virtual Workplace

Arkadiusz Mironko, Rosemary M. Muriungi, 
and Anthony J. Scardino

5.1	� Introduction

How can teams perform well in the technology-driven virtual work envi-
ronment? Early studies indicate that organizational structures in the vir-
tual world are getting flattened (Lee, 2021a, 2021b). Flat corporate 
structures develop more functional teams (Yu et  al., 2019); they also 
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reduce layered and cumbersome decision making. According to Greer as 
found in the article by Walsh (2017), egalitarian teams were more focused 
on the group because they felt like “we’re in the same boat, we have a 
common fate” (p. 2). It elevates the employees’ level of responsibility in 
the organisation. It has the potential to remove excess layers of manage-
ment and improves the coordination and speed of communication 
between employees. There may be fewer levels of management encourag-
ing an easier decision-making process among employees.

In the face of tumultuous and changing virtual times, such as the 
COVID-19 pandemic, a decision to strategically posture incremental 
and radical innovations requires a dramatic departure from the status 
quo. Many organisations are shifting to restructuring their modus ope-
randi to allow for an easier flow of communication and efficiency. Given 
a myriad of obstacles thwarting a budding entrepreneur’s idea generation 
and exploitation in large, unwieldy structures, emphasis justifiably rests 
with encouraging and nurturing opportunity-seeking behaviors (Dess 
et al., 1999). As well, increased global competition, the influence of tech-
nology, and the immediate access to global resources have driven massive 
changes in the way companies develop products, search for talent, and 
engage customers (Anandarajan et al., 2006) and this includes virtual 
connections.

In a flat organizational structure, the manager has more responsibility 
as the number of people directly supervised is significant and people at 
lower levels rely on him/her/them for support, guidance, help, and direc-
tion. This type of structure is created to empower employees so that they 
can take independent decisions. A prevalent thought is that a flat struc-
ture is best for small and start-up organizations as it is designed to mini-
mize bureaucracy. The fact that this worked at times within the parameters 
of smaller firms and start-ups, there is an opportunity for stronger research 
that can be expanded to traditional companies and organizations. With a 
flat structure, there is a risk for generalization and confusion if the com-
pany fails to hone and specifically direct team goals and talents. 
Organizations with a flat structure find success when they allow special-
ists to pursue passion projects that serve the organization with team sup-
port. That means dividing up into smaller units.

There are many reasons for the implementation of a flat corporate 
structure as proposed above. Nonetheless, within the context of this 
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chapter, we will focus on two primarily, as they seem intricately con-
nected to the virtual world. The first is “clear and direct communication.” 
There is no mid-level management, and this ensures direct contact 
between the top and lower levels. This is a bonus for the company because 
when information passes through several layers, the chances of misuse or 
distorted information is high. In a flat organizational structure, this is not 
the case, and hence the flow of information is clear and precise with little 
chance of miscommunication. The second reason closely reviewed is that 
a flat corporate structure “encourages collaboration”. In a flat organiza-
tional structure, the employees belong to the same playing field, hence 
the potential for real collaboration in the virtual world can prove to be 
advantageous.

One of the disadvantages of such an implementation is the creation of 
power struggles in a flat organizational structure since employees are 
empowered to make independent decisions. A clear disadvantage is too 
much autonomy and no concept of leadership in place, therefore, mak-
ing it challenging for employees to step up due to the leadership gap. 
Many employees may not have a direct boss (leader) to report to, which 
may cause confusion and a struggle for power due to dearth of proper 
clarifications and role confusion in the flat organizational structure. As 
well, employees must undertake several responsibilities at a single time, 
and this creates difficulty in their minds about their actual role and 
accountability in the company. Further, given a flat organizational struc-
ture with potentially overlapping and ill-defined organizational role 
boundaries, personal (Tierney & Farmer, 2002; Wood & Bandura, 1989) 
and relational factors (Dienesch & Liden, 1986; Liden & Maslyn, 1998), 
the role of the leader seems to be more important than ever.

The era of COViD-19 has shown the possibilities that abound for 
businesses to shift work from operating in brick-and-mortar facilities to 
a virtual landscape. While the concept of telecommuting had been 
around for years (Contreras et al., 2020), most businesses offered this as 
an alternative working method that was utilized only in specific contexts 
and by certain categories of workers (Guyot & Sawhill, 2020). Come 
2020 and the Coronavirus pandemic forced most businesses and their 
workers to move the workplace to their homes by capitalizing on techno-
logical advances (Towler, 2020) that made it possible to work remotely 
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(Emond & Maese, 2020; Guyot & Sawhill, 2020). In this chapter, we 
explore how leadership plays out in an evolving workplace. In subsequent 
sections we examine the existing literature and its direction, then briefly 
analyze our findings, and offer conclusions. The structure of this chapter 
will allow for the reader to best understand transformative leadership in 
a new paradigm shift within an organization’s structure and levels of 
autonomy that enhance a virtual workplace.

5.2	� Existing Literature 
and Research Direction

Some studies suggest that ameliorating time constraints for creative 
thinking impacts individuals beyond their time within the organization 
itself; a finding which is crucial to practical efforts seeking the develop-
ment of an entrepreneurial edge, particularly as technological diffusion 
becomes more central to global competitive industry change (Bettis & 
Hitt, 1995). Creativity is a process, often lengthy and somewhat chaotic, 
that requires focused and thoughtful rumination for the fruition of prod-
uct or technology (Brazeal et al., 2014).

Flatter organizations offer a new set of management actions, more 
teamwork, less bureaucracy, better communications, opportunities for 
professional development, and greater job satisfaction. The effectiveness 
of this change critically depends on the attitudes and perceptions of the 
people working in flatter organizations (Powell, 2002). These findings 
from the exploratory survey reinforce the views (Powell, 2002) that flatter 
structures, often empowered using technology tools, may well promote 
the image of empowerment at the expense of the actual practice of 
empowerment.

The studies of virtual teams from a few decades back focus on business 
efficiencies, leveraging remote workforce for purposes of outsourcing, 
downsizing, and using the remote skilled workforce to promote innova-
tion (Chesbrough & Teece, 1998; Teece, 2018). The early studies of vir-
tual teams in the COVID-19 era find that virtual events, such as 
conferences, are far more convenient, and deliver a high-quality 
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conference experience that is often more egalitarian, equitable, and 
diverse than in-person conferences (Price, 2020). Also, virtual work from 
home becomes less costly, more environmentally friendly, and sets a stage 
for more egalitarian organizational structures (Lee, 2021a, 2021b). These 
and other studies take into the account the efficiencies driven by the tech-
nological tools available (Grewal et al., 2020)

Although technology offers many benefits for both automation of 
manufacturing and office related tasks as well as capability to imitate, at 
least to some extent, face to face interaction, collaboration, and commu-
nication, it does not eliminate the need for being in the same room or 
building. In the same way as “death of distance” of the 1980s did not 
eliminate the need for person-to-person communication and travel 
(Florida et al., 2021). Available technologies, although they cannot com-
pletely replace the need for in-person presence at work (Nohria & Eccles, 
2000), they can certainly augment the way employees and leaders per-
form their jobs (Oudshoorn, 2008).

To be effective in the long-term, global virtual teams need to maintain 
a high level of aspiration towards common goals. Aspiration creates the 
highest levels of engagement, it is what separates the best leaders from 
everyone else, and it is what employees want most in their leaders. Bain 
& Company’s research by Horwitch and Callahan (2016) identified 33 
distinct and tangible attributes that are statistically significant in creating 
inspiration in others. Empowerment, vision, and direction are a few of 
those elements that drive the performance of teams and offer an oppor-
tunity to reflect on one’s work and impact (Horwitch and Callahan, 
2016); Mironko, 2019), which is an important part of one’s 
performance.

Virtual teams use information technology to enable member interac-
tion (Maduka et al., 2018; Martins et al., 2004). Virtual leadership refers 
to “a social influence process mediated by AIT (advanced information 
technology) to produce a change in attitudes, feelings, thinking, behav-
ior, and/or performance with individuals, groups, and/or organizations” 
(DasGupta, 2011). Leading virtual teams necessitates a combination of 
leadership styles, competencies, and characteristics that assure effective 
tele-working (Maduka et al., 2018). According to Purvanova & Kenda 
(2018), “virtual leadership differs from traditional leadership in how 
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virtual leaders go about achieving results” (p. 3). The business environ-
ment propelled ever faster by new technologies enables virtual teams and 
leaders to be more responsive to the rising speed in decision-making and 
responsiveness. Specifically, technological innovations in telecommunica-
tion, data transfer, design, production, often prove important under the 
conditions of Volatility, Uncertainty, Complexity, and Ambiguity 
(VUCA). The VUCA framework allows leaders and teams to anticipate 
and prepare solutions where they do not have sufficient information to 
make decisions, such as in a developing crisis or unexpected scenario 
which many virtual teams and their leaders face (Mironko et al., 2021; 
Vrontis et al., 2022).

Some of the leadership styles that are applicable to virtual teams 
include transformational (Bass & Riggio, 2008; Purvanova & Bono, 
2009), collaborative (Archer & Cameron, 2009; Kramer & Crespy, 
2011), empowering (Hill & Bartol, 2016; Lorinkova et al., 2013) and 
adaptive (Nelson & Squires, 2017). Transformational leaders value their 
team members and motivate them to be their best selves (Bass & Riggio, 
2008). Virtual teams adapt the characteristics of transformational leader-
ship such as self-management, strong vision, and facing challenges 
(Molina, 2020). Collaborative leadership embraces everyone’s input and 
fosters quick problem resolution (Kelly, 2020; Kramer & Crespy, 2011). 
Empowering leadership encourages employees to engage in decision-
making and power-sharing (Lorinkova et al., 2013). Adaptive leadership 
is suited to complex situations where finding solutions that are multi-
faceted and collaborative is crucial (Nelson & Squires, 2017).

Organizations that are versatile continually scan their operating envi-
ronments and adjust accordingly. The COVID-19 health pandemic dem-
onstrated how leading in moments of crisis and disruptive change is an 
ever-evolving phenomenon. While the initial projections were that the 
pandemic would be short-lived, the health crisis has proved to be a pro-
tracted affair (Webster, 2021) with far reaching socio-economic implica-
tions (Bashir & Shahzd, 2020; Kaiser, 2020). With constantly emerging 
variants such as Delta and Omicron (Webster, 2021), the world might 
as well prepare for the reality of COVID-19 being the norm in the fore-
seeable future (Bidmead & Marshall, 2020; Bloom, 2022a). Within the 
organizational context, exploring models of leadership that keep pace 
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with complex business environments (Kaiser, 2020; Pavlica et al., 2011) 
will aid in effectively dealing with the challenges those environments pose.

From a technology perspective, organizations overcame the challenges 
posed by COVID-19 on the workforce to lead in disruptive and complex 
environments (Bushe & Marshak, 2016; Hawryszkiewycz, 2021; Kaiser, 
2020) by capitalizing on technology (Prasad et  al., 2020). One of the 
most immediate changes in the workforce post-COVID-19 was the shift 
towards remote work (Bloom, 2022a; Galanti et al., 2021) as a means to 
minimizing physical contact between people in the workplace and man-
aging the spread of the Coronavirus. By embracing technology that 
enabled a digital workspace (Sébastien et al., 2020), such as applications 
and software for video-calls (Zoom and so on), document sharing 
(Dropbox and others), and communication (Microsoft teams and so 
forth), many organizations continued their operations without a physical 
presence in offices. As a result, they were able to adapt a working from 
home culture (Wang, Liu, Qian, and Parker, 2020).

Versatility in organizations and how well they respond to disruption in 
their environment can be associated with versatile leadership which con-
siders multiple alternatives and mindsets in managing crisis (Pavlica & 
Jarosová, 2014) The speed at which an organization responds to change 
can either make or break it (Kaiser, 2020; Katare et al., 2021) and is a key 
attribute of versatile leaders. Versatility in leadership also improves team 
dynamics in disruptive moments by way of increased adaptability, pro-
ductivity, and effectiveness (Kaiser, 2020). To this end, several consider-
ations come to mind in the transition to a fully or hybrid virtual work 
environment. Some of the questions organizational leaders need to con-
sider include: What does access to technology involve (and imply) for 
different professions and occupational groups? What will the digital 
infrastructure look like? How will organizational performance be mea-
sured in the virtual workplace, especially in the areas of employee engage-
ment and well-being, given the stress associated with the isolation 
experienced when working virtually? The post-pandemic work environ-
ment has evolved into what Bloom (2022b) refers to as the “three-tier 
workforce—fully-in-person (50%), hybrid (40%), and fully remote 
(10%). Depending on the industry and organization’s mandate, decisions 
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on what categories of employees should work under the three tiers—fully 
remote, hybrid, or fully in-person-need to be considered.

The foregoing implies that organizations require the knowledge and 
skills (Kaplan & Kaiser, 2003; Schröder, 2014) to compete effectively in 
the virtual landscape. By extension, a review of the competencies that are 
critical for versatile organizations and individuals (Sloan, 1994) in an 
increasingly complex and disruptive society, is worthy of consideration. 
Competencies such as building trust, team integration, effective commu-
nication, and an awareness of technological trends are crucial for virtual 
leadership (Contreras et al., 2020; Maduka et al., 2018). Personal charac-
teristics that contribute to effective leadership of virtual teams include 
self-efficacy, hope, optimism, and resilience (Maduka et  al., 2018). 
Communication effectiveness is a key attribute of leadership and is mea-
sured by the speed messages are transmitted, clarity, and efficiency of 
communication, and is a predictor of leader performance (Neufeld et al., 
2010). Acknowledging that you cannot just take what works with “in-
person” interactions and have everyone do that makes you pay closer 
attention to the specific requirements and challenges of virtual teams.

Leaders as an “Agent of Change” have evolved to what has become an 
“Agent of Connection”. (Zofi, 2012). Leadership in the virtual workplace 
has reflected the paradigm shift that has occurred, bringing a new order 
of business relationships and a new definition for the role of the leader. 
The very nature of a dispersed team means that virtual leaders can no 
longer successfully manage through command-and-control techniques 
(Zofi, 2012). Leadership takes confidence in their team and should have 
tenacity to integrate people, despite time and space constraints. Team 
members may be out of sight, but they cannot be out of mind (Zofi, 2012).

Building leadership capability is a keystone of the art of change leader-
ship. Organizations that focus on educating and building leadership skills 
as a consistent focus, not only set vision for change, but also execute it 
because of the focus on developing their leaders’ and teams’ skill sets 
(Cran, 2015).

We reviewed the studies identifying the technological impact on the 
changing leadership role and changing hierarchical structures in the vir-
tual work environments. The studies reviewed offered intriguing insights 
into how advanced technology offers new opportunities for large and 
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established organizations, while at the same time curtailing advancement 
opportunities for those in lower ranks, at the start-up stage/early careers 
or are small in size.

We categorized the findings and observations contained in the studies 
reviewed to determine new trends and upcoming challenges in dealing 
with the changes in leadership and the hierarchy structure in the virtual 
workplace.

5.3	� Analysis of the Findings

Hierarchical attitudes die hard. Only after years of organizational change 
are companies starting to experience the benefits of flatter structures and 
achieving an internal change of culture (Hooper & Potter, 2000). Ideally 
a change in culture must come before restructuring (Powell, 2002), and 
therefore leadership needs to embrace the cultural shift and flatten the 
structure for greater connection to a virtual world. This model of a flat 
corporate structure reduces stress and gives independence in work to the 
benefit of the organization (Umai Rani et al., 2019). It appears that this 
shift of a flatter structure and connectivity in the new virtual landscape is 
in the early stages of full development and needs more research and reflec-
tion. However, leadership, organizational culture, and power distance 
will certainly determine whether this more autonomous structure can be 
effective. Some studies suggest that while a flatter hierarchy can improve 
ideation and creative success with recent growth in the flat business mar-
ket, credibility and trust are key drivers for businesses to be successful 
(Covey, 2006). Leadership can be determined to be a real conduit to its 
successful implementation. Flat organizations are structures with mini-
mal to no middle management, often empowering employees to take on 
more responsibility.

Flatter, less hierarchical organizational structures lead to more effective 
coordination of shared leadership in virtual teams (Nordbäck & Espinosa, 
2019). In teams that are more diverse, the participants are less likely to 
share the same leadership expectations. Shared leadership may either be 
advantageous or be detrimental to team success (Nordbäck & Espinosa, 
2019). An additional advantage of virtual working environments is access 
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to a remote workforce (Chesbrough & Teece, 1998; Mironko, 2020) 
which allows for leveraging costs and resources while potentially increas-
ing diversity of teams, especially in case of sourcing workforce from abroad.

This new work environment is most likely here to stay, and companies 
are trying to figure out ways that they can augment their leadership styles 
that accommodate the virtual operation of a business. Hierarchical, 
authoritarian, and egalitarian models are being tested to create efficient 
work environments that deliver value to employees and customers. Thus, 
the use of new technologies, or wider adaptation of the existing technolo-
gies, demonstrates the crossing of the chasm in trust in teams as well as 
the trust between managers and employees. While technology offers new 
ways of communicating and doing the job without the necessity of being 
in the same location, technologies do not guarantee the clarity of com-
munication. For example, the loss of gestures and body expressions, 
building trust, and comradery in teams.

In a world where business operating environments are becoming more 
complex, the hierarchical organizational structures of yesteryears are not 
responsive enough in times of uncertainty or ambiguity that often 
demand quick decision-making (Walsh, 2017). Leaders today must think 
on their feet and empower their teams to generate solutions for hiccups 
that arise at work. As Contreras et al. (2020) contend, “if companies do 
not respond to crises and adapt to the new conditions, they are likely to 
disappear” (para 2). Innovation is a key aspect of problem resolution and 
never has this been so true than in virtual leadership (Contreras et al., 
2020). With companies competing to implement new technologies based 
on Artificial Intelligence (AI) and expanding capability of Automation 
(IA) (Coombs, 2020) many workers, including knowledge workers, may 
face job cuts or require re-skilling.

5.3.1	� Challenges of Virtual Teams

There is substantial evidence that one of the things that determines how 
effective a group or team will be is the quality of its communications 
(Nydegger & Nydegger, 2010). One of the fundamental differences 
between colocation and virtual teams is communication. In a study 
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conducted by Lepsinger and DeRosa (2010) various factors that touch on 
communication attributed to a higher percentage of the challenges of 
virtual teams as presented in Table 5.1. These included lack of face-to-
face contact with team members at 46% and limited sharing of informa-
tion at 21%.

Further, Bjørn & Ngwenyama (2009) point out another element 
related to communication that is very important in the virtual group 
environment—translucence. This refers to a real-time design software, 
features that permit invisible social cues to become visible making it eas-
ier for members to understand the subtleties and deeper meanings of the 
work they are doing together. Translucence is a vitally important element 
in collaborative technologies and should be made available in a “low-
effort, seamless way” that does not interfere with the primary tasks 
(Ebling et al., 2002). With the relative absence of typical non-verbal and 
paraverbal cues in the virtual team, translucency in the technology realm 
makes true collaboration much easier and more efficient.

5.3.2	� Strategies for Leading Virtual Teams

Some of the strategies advanced for leading virtual teams (Maryville 
University, n.d.; Ehrmantraut, 2020; Larson et  al., 2020; Robison & 
Hickman, 2020; Sull et al., 2020) include transparency (access to infor-
mation and frequent communication); inclusion (valuing team member 
insights and creating opportunities for virtual social interaction); creativ-
ity (encouraging idea generation by team members); empathy (providing 
social and emotional support and promoting work-life integration for 

Table 5.1  Top challenges of virtual teams

Lack of face-to-face contact with team members 46%
Lack of resources 37%
Time zone differences hinder our ability to collaborate 29%
Team members are on more than one team and cannot devote enough 

time to this team
27%

Team members do not share relevant information with one another 21%
Lack of skill training 20%

A�dopted from Lepsinger and DeRosa (2010). Data represents percentage of 
responses
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employee well-being); individualized coaching (engage workers at their 
level); clear expectations (rules of engagement for performance, main-
taining productivity, and engagement); support to workers (flexibility in 
work schedules, providing technology for remote work, and regular 
check-ins). Table  5.2 captures some of these strategies, corresponding 
actions, and related outcomes.

5.4	� Discussion and Conclusion

A common feature of today’s organizations is the shift to more organic 
structures (Contreras et al., 2020), a reality that is becoming the norm for 
organizations in the digital era (Neufeld et  al., 2010; Uhl-Bien et  al., 
2007), particularly those with a more dispersed workforce and transna-
tional presence (Maduka et al., 2018).

Some of the pre-COVID-19 research shows that flat corporate struc-
tures can develop more functional teams (Yu et al., 2019). Other studies 
demonstrate that hierarchical structures in organizations have merits by 
providing necessary direction, motivation, conflict reduction, among 
other benefits.

In the pandemic age, a reimagined workplace (Alexander et al., 2020; 
PWC, 2021) has made many companies consider remote work for sur-
vival (Contreras et al., 2020). A Gallup Survey in 2020 revealed that the 
world of work would have been adversely affected if the technology that 
allowed for telework did not exist. Virtual leadership is an opportunity to 
reimagine the future of employment and careers (Hite & McDonald, 
2020). As the world shifts to a more digital working environment, equity 
considerations in terms of accessibility to the virtual space come to mind. 
The resources that make a digital workspace possible are not necessarily 
available to every worker (Askin et al., 2021). Organizations working in 
remote areas or in neighbourhoods with populations without access to 
the internet, or the equipment required to do so, have the additional 
burden of ensuring that this does not affect the organization and employ-
ees adversely. It is a well-documented fact that many small businesses and 
organizations that did not have the technological platform to immedi-
ately shift to a remote working environment when COVID-19 hit, were 
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Table 5.2  Strategies employed in leading virtual teams with actions and outcomes

Strategies 
employed Action Outcome

Transparency Access to information and 
frequent communication

Trust

Inclusion Evaluating team member 
insights and creating 
opportunities for virtual 
social interaction

Increased employee 
engagement and well-being

Creativity Encouraging idea 
generation by team 
members

More inclusive decision-making 
and a feeling of ownership in 
organisation’s core mandate

Empathy Providing social and 
emotional support and 
promoting work-life 
integration for employee 
well-being

Healthy workforce

Individualized 
coaching

Engage workers at their 
levels

Individual staff development 
contributing to enriched 
communities of practice and a 
learning organisation

Set clear 
expectations

Rules of engagement for 
performance, maintaining 
productivity, and 
engagement

Improved communication; 
better flow of work; and a 
more productive workforce 
striving towards the same 
vision and common goals.

Support to 
workers

flexibility in work 
schedules, providing 
technology for remote 
work, and regular 
check-ins

Improved employee wellbeing 
contributing to a more 
engaged workforce and a 
growing organisation.

Shift to more 
organic 
structures

Make dispersed workforce 
feel like a team

A sense of belonging; potential 
for serving more clients given 
the virtual operating 
environment.

Possible actions and outcomes based on adaptation of strategies advanced for 
leading virtual teams (Ehrmantraut, 2020; Larson et al., 2020)

either forced to shut down or to quickly embrace technology for their 
survival (Fabiel et al., 2020). The lessons learned from the experiences of 
such organizations can be instrumental in informing the future of the 
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digital workspace (Jain, 2020; Kaiser, 2020; Katare et  al., 2021; 
Lau, 2020).

Studies taken during the Coronavirus pandemic age indicate that most 
organizations and workers will shift to remote work entirely or partially 
in the future (Contreras et  al., 2020; Mexi, 2020). According to a 
McKinsey Report in 2020, some industries such as call centers, customer 
service, contact tele-sales, publishing, public relations (PR), marketing, 
research and information services, information technology (IT), and 
software development are likely to maintain a virtual workforce (Alexander 
et al., 2020) in the foreseeable future, and not require their employees to 
work from the office (Rudolph et al., 2020). Another group of industries 
indicates a desire to bring their virtual workers back—finance companies, 
schools, and academic institutions, among others.

In addition to the structural changes being made to shift to the virtual 
workplace, other changes need to be considered. These include work 
design and operating routines (Nediari et al., 2021; Parker, 2020), devel-
opment of policies and mechanisms that support employee engagement, 
performance, and their well-being while working remotely. Not much 
research abounds on how technology affects survival of businesses (Abed, 
2021) and how the remote working landscape has evolved to navigate 
behavioural aspects that influence relationships in virtual settings. For 
example, the notion of time and space blurs in the digital space (Collins, 
2008) making it challenging for organizations to determine how employ-
ees manage their time and organize work. Some behaviours that may 
pose a challenge in the digital workplace include cyber bullying, misuse, 
or abuse of organizational resources and time (Shrivastava & Singh, 
2021). This is an area that requires further exploration given the direction 
the post-COVID workplace is heading.

Although we can anticipate changing work environments in the near- 
and long-term future, we will have plenty of opportunities to observe 
which structures will transform and succeed and which ones will not. The 
post-COVID economic recovery and the reluctant return to the office is 
a strong signal for the change in management and leadership of compa-
nies (Florida et al., 2021). The savings in operational costs accrued from 
teleworking are immense and the flexibility enjoyed by workers to choose 
the hours and the place they work from contribute to their well-being 
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(Ozimek, 2020). As the world navigates the shift to a more virtual work 
environment, a corresponding shift in how “virtuality may change leader-
ship itself ” needs to be explored further (Purvanova and Kenda (2018). 
We can be certain that new business and communication strategies 
enabled by technological innovations will challenge the existing leader-
ship and management structures when embarking on the new future 
of work.
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6
Conceptual Mutations of Change 
Management and the Strategy–

Technology–Management Innovation

Charis Vlados

6.1	� Introduction

Change management does not constitute an “ever-settled” scientific field 
so that there are clear and strictly defined thematic boundaries and meth-
odological prerequisites; there are no “generally accepted principles” on 
the subject. In contrast, change management theory and practice arise 
through the convergence and interconnection of various social sciences 
disciplines and interdisciplinary conceptual traditions (Augsburg, 2010; 
Frodeman et  al., 2019; Hacklin & Wallin, 2013). Although this is its 
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strength and charm, tracing its theoretical foundations and perspectives 
is still a significant challenge (Burnes, 2009). On top of that, the multi-
tude of related disciplines studying the subject—management, business 
strategy, economics, sociology, social psychology, and other related 
fields—makes it even more challenging to summarise the fundamental 
theoretical background, as this has been shaped in recent decades.

6.1.1	� Purpose

With these remarks on the cross-disciplinary nature of change manage-
ment in mind, this chapter aims to examine fundamental corresponding 
approaches that the widely exercised practice appears to assign value. This 
aim will be accomplished by their distinguished contribution and accen-
tuating their potential drawbacks. In this context, our research question 
is: Where do some cardinal change management analytical schemes seem 
to focus? Is a theoretical layout synthesising the explicative dimensions of 
strategy, technology, and management comparatively more fertile? We 
advocate that the dialectical conception that interweaves these three 
spheres seems to fabricate a structure that appears imperative for advanc-
ing today’s business research in innovation and change management 
(Vlados, 2021). To this end, we examine how this recalibrated explana-
tory approach in Stra.Tech.Man terms can readjust and fertilise the cur-
rent change management comprehensions and practices.

6.1.2	� Methods

This theory-building article will elliptically examine notable change man-
agement viewpoints to offer an overview of relatively recent develop-
ments on the subject, intending to arrive at a new, repositioned theoretical 
framework (Mohajan, 2018; Snyder, 2019). In the second section, sig-
nificant perspectives of change management are presented, which have 
been widely accepted in today’s business practice and scholarly literature 
(learning organisation and systems thinking, organisation’s reinvention, 
paradigm-shift and change in the organisation’s mind, maintaining 
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balance and results-based change management, leading change, and 
doing business in the age of chaos). In the third section, a critical review 
of the modern change management approaches is attempted (Grant & 
Booth, 2009). The fourth concluding section suggests a new perspective 
of organisational innovation and change in the synthesis of strategy,  
technology, and management.

6.2	� Literature Review

P. Senge’s work follows a similar research orientation to the Japanese phil-
osophical approach to management, specifically in the “fifth discipline” 
(Senge, 1990). According to this perspective, the term five disciplines is 
an expression of new learning skills that appear in modern organisations. 
These dexterities refer to having a purpose and creating commonly 
accepted visions. Also, they are concerned with the ability to conceive 
broader patterns and their interdependency by developing systems think-
ing. Finally, new learning skills are the outcome of augmented reflective 
capabilities so that people can be increasingly aware of their assumptions 
(Gibson, 1998).

For Senge, the concept of systems is crucial to the “dance of change,” 
which becomes faster and more challenging nowadays (Senge, 1999). A 
system is anything that acquires substantiality through its parts’ underly-
ing interactions, including all organisations across the planet. Systems are 
defined by the fact that their elements have a shared purpose and behave 
in ordinary ways precisely because they relate to that purpose. According 
to Senge, four primary challenges exist in the initiation of any change: a) 
an interest in change, b) the right time for change has arrived, c) there is  
help to support the change, and d) as the obstacles to a change are 
removed, no unfamiliar problems deriving from this process will become 
unbearable. It is further argued that business organisations are institu-
tions that help us realise the global systems perspective. As interdepen-
dence and interconnectivity proliferate globally, the business organisation 
becomes more complex and dynamic, imposing a radical overhaul on 
how we have traditionally learned to see things—an immediate transition 
to a “new paradigm” (Thakkar, 2021). Senge also notes that the reason for 
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not introducing changes into an organisation stems from the fact that 
some persons pose questions and resist change, requiring thus additional 
time (Senge, 2008). Therefore, only a few traditional organisations will 
manage to survive this delicate transition that inevitably arises. Those 
who successfully carry out this process will maintain a unique competi-
tive advantage, using human imagination and intelligence in ways no 
traditional and authoritarian organisation can (Ghannay & Mamlouk, 
2012). To this end, and according to Jacques (2006), people in various 
hierarchical levels are differentiated according to how far they can see in 
the future. Thus, hierarchy is legitimised because it can see more clearly 
the possible impact of decisions than the people closely related to the 
actual process of daily implementation.

To reinforce an organisation’s change management capabilities, its 
people should start participating fully in the planning process; they must 
treat this participation as a learning procedure, which refers to continu-
ous cultural development that improves all mental models in decision-
making (Andrikopoulos, 2009; O’Donovan, 2008). Overall, Senge’s 
work appears open to understanding modern challenges of managing 
change—to the extent that it offers a systems-based approach that under-
lines the significance of radically transforming the way organisations per-
ceive reality. It helps to avoid simplification in change management 
because business transformation does not merely require accelerating the 
process or intensifying past and inadequate forms of organisation (Jones 
& Recardo, 2013). The following subsections investigate similar systemic 
considerations in change management, developed in the context of dif-
ferent scientific traditions and interpretative approaches.

6.2.1	� Change and the Risk of Reinventing 
the Organisation

According to Goss et al. (1993), managers seeking a more radical change 
in their organisation’s capabilities must not just improve; they must rein-
vent the organisation. When a decision for reinvention is taken, this must 
uncover and then change the invisible assumptions on which decisions 
and actions are based. This challenging task of reinvention involves 
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bringing together critical groups of actors who will create a sense of 
urgency, deal with conflicts, and reveal weaknesses. Contemporary reality 
raises the standards for effective leadership at an unprecedented height. 
Building competitive advantage is a challenging process that increasingly 
leads to blaming the company’s administration for inefficiency, poor han-
dling, and inadequate strategic programs. Besides leadership, this prob-
lem is rooted in the foundational organisational competencies, in how 
organisations can create and manage subtle or significant changes. It 
seems that most organisations must change what they are and discover 
what they are not (Leavy, 2014; McKenzie & Aitken, 2012).

According to the approach of organisational reinvention, everything is 
about context. The context changes what everyone in the organisation 
sees, and executives often do not dare to eliminate the ineffective frame-
work they created. To this end, a refreshing vision must remind every-
body that old certainties and routines must be continuously questioned. 
The manager oriented towards reinvention must overcome the past, ven-
turing on an unknown journey and not that “gentle.” Inventing a healthy 
future is critical because this change manager must not describe a pros-
pect based on existing beliefs about how things already work in the busi-
ness or focus on situations impossible to be diffused and implemented. 
Pragmatism is needed; otherwise, communicating such a “reinvention” 
may reinforce the path towards an uncertain future. In this context, a 
new declaration must be well formulated and simple, while a vision must 
offer an extensive description of the desired situation, considering how 
the organisation functions at all levels (Kantabutra & Avery, 2010; 
Kirkpatrick, 2016).

Overall, perseverance and flexibility are significant features for all 
activities required for reinventing an organisation (Englehardt & 
Simmons, 2002). This approach is invaluable for understanding change 
management and further implications since it underlines the inherent 
risk in any new organisational framework, attributing significance to past 
developments and today’s competitive survival (Gill, 2002; Grote & 
Künzler, 2000). It helps us realise that organisational change requires 
courage and leadership to make the “operation” successful.
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6.2.2	� Paradigm Shift and Change in the Mind

S. Covey’s (1989a) approach offers significant insight into the context of 
change management. This paradigm shift (in terms of organisations) 
refers to shifting from the human relations and resources models—
according to which we must treat people well and use them—to a radi-
cally new management philosophy based on a method of personal 
improvement. Covey suggests seven habits that highly effective people 
have in common as their change mechanisms in both their personal and 
corporate life. These are the following: “be proactive; begin with the end 
in mind; put first things first; think the win/win scenario always; seek to 
understand first, before making yourself understood; learn to synergise; 
sharpen the saw.” Covey (2004) also adds an eighth principle later in this 
organisational paradigm shift, expressed as “finding your voice and 
inspiring others to find theirs.” In another book called “principle-centred 
leadership,” Covey (1989b) presents a more specific perspective on how 
this paradigm shifts in organisations. According to the suggested theo-
retical framework, the first concern of management must be to create a 
workforce that has been transferred with a part of the organisation’s 
authority, having shared visions and beliefs around a system of principle-
based values. Covey argues that the fundamental paradigm must be 
shifted for most corporations, noting that most businesses are trying to 
introduce modern technologies and terminologies by keeping their old 
“philanthropic” and authoritarian paradigms. Shifting the paradigm alto-
gether is not easy, especially at the organisation-wide level. However, it is 
not impossible, especially when it can be the only success for companies 
operating in today’s globalised economy (Friedman, 1999; Levitt, 1983).

From a similar research orientation, R. Martin (1993) suggests that 
organisations need to “change their minds,” noticing how disappointing 
it is when large corporations that go through a crisis take the same actions 
that once led them to become big, often causing a “resistance to change” 
syndrome (Coch & French Jr, 1948; Georgalis et al., 2015; Oreg, 2003). 
The secret to overcoming this syndrome is to stop the excuses and pay 
attention to the company’s development before the crisis. In trying to 
remove this syndrome’s adverse effects, structuring “steering mechanisms” 
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is critical. These mechanisms can often be inadequate due to problematic 
feedback, leading managers to ignore complaints and other forms of 
unwelcome feedback that could be precious if used appropriately. In an 
ideal organisational setup, steering mechanisms report on changes in the 
market and continuously force the company to respond and learn. Martin 
also argues that change managers must be accurate about their organisa-
tions’ psychodynamics and technical analyses. In this context, shaping a 
path of rigorous strategic debate is crucial. The executive needs to clarify 
that the organisation is in crisis and determine what the company did 
right in the first place. In this debate, all senior managers must express 
their personal views on the company’s vision—and everyone must feel 
secure to express themselves freely. Martin concludes that companies 
need to “burn themselves down” and rebuild their strategies, roles, and 
practices every few years.

These approaches to change management are a significant basis for 
understanding the “resistance to change” manifested within all organisa-
tions. It could be said that this management theorising is in direct con-
trast to the mechanistic character of classical management since it 
conceptualises today’s manager as a “gardener” instead of an “engineer” 
(Burns & Stalker, 2011; McNamara, 2009). They help avoid misconcep-
tions on managing change without affecting past successful organisa-
tional elements and processes.

6.2.3	� Maintaining Balance in the Change Process 
and the Significance of Swift Results

According to J. Duck (1993), it is crucial to maintain organisational bal-
ance in any change process. The author suggests introducing new man-
agement methods, discouraging breaking down changes into small 
chunks and focusing on the necessary embracement of all parts in the 
effort. It is argued that change management means achieving critical bal-
ance, controlling discussion, creating a suitable organisational frame-
work, and managing emotional relationships. This transformation always 
has a human-centric imprint, and change management is unlike any 
other corresponding task within all organisations because of its 
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complexity and criticality. It is further argued that modern change man-
agement must be based on effective messaging and continuous commu-
nication. This reporting should be a priority for every manager in the 
company’s hierarchy, as unsuccessful communication means ineffective 
change management. In this context, all group members must first be 
communicated (and eventually persuaded by) the company’s vision and 
accepting this perception will lead to new attitudes within the organisa-
tion, causing their behaviour to change and their performance to improve. 
However, in large corporations, employees have often experienced vari-
ous change programs, so they are now cautious. To this end, senior man-
agement should better start by calling for a change in behaviour that will 
lead to improved production in broad terms so that enthusiasm and faith 
can follow.

From a converging perspective, Schaffer and Thomson (1992) focus 
on the significance of tangible results for a change program’s overall suc-
cess. They find that most corporate improvement programs negatively 
affect functional and financial performance because management focuses 
on activities rather than results. In the opposite direction, an alternative 
method for improvement and development programs is suggested based 
on results and focused on achieving specific, measurable operational 
improvements in the short run. It is noted that the second strategy is 
more effective, although both methods aim at reinforcing the company’s 
competitiveness. It is argued that result-based organisational transforma-
tion bypasses lengthy preparatory work, focusing on achieving immedi-
ate and measurable benefits. The primary advantages of the results-based 
method are four: companies introduce management and process innova-
tions only when they are needed; empirical control reveals what works 
and what does not; frequent reinforcement revitalises the improvement 
process; management creates a routine learning procedure, taking advan-
tage of lessons learned from earlier phases of the program.

These approaches shed light on significant aspects of the change man-
agement process within modern organisations, even though they seem to 
diverge in methodological terms. From a joint perspective, it could be 
said that claiming organisational balance and achieving tangible results 
through practical solutions can be simultaneously implemented within 
organisations. Moreover, in their conceptual background, the two 
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approaches take for granted that any change process requires total organ-
isational commitment (Nordin, 2012; Raja & Palanichamy, 2011). In 
this interpretive direction, the following subsection shows how leadership 
affects the overall course of the organisation.

6.2.4	� Change and Leadership

J.  Kotter’s (1996) relevant perspective is one of the most well-known 
approaches in organisational change management. The author suggests 
an eight-step process for successfully assimilating change into an organ-
isation, arguing that an omission or inadequate handling of these could 
damage the change procedure’s effectiveness. The eight-step process is as 
follows:

	1.	 Create a sense of urgency: A false reassurance can waste of valuable 
reaction time, and too often, a sense of urgency is absent at the begin-
ning of a change program.

	2.	 Form a guiding coalition: The leadership’s inadequate commitment to 
excellence through renewal can delay and significantly hamper the 
work for change.

	3.	 Develop an inspired vision: In failures of change programs, various 
tactics and partial plans exist without sharp foresight.

	4.	 Convey the new vision: Change cannot be effectively implemented if 
employees do not know when they will need to make sacrifices for 
functional changes, are unaware of why this change is necessary, and 
when their efforts will pay off.

	5.	 Empower others to enact the vision: Too often, either implicitly or 
explicitly, senior management can obstruct the employees’ desire to 
implement the new understanding.

	6.	 Generate short-term wins: Swift results and interim success can psy-
chologically strengthen and encourage an organisation during its 
transformation.

	7.	 Sustain acceleration of the vision: Any hasty declaration that the “war 
of change” has been won can be disastrous as it can lead to a relaxation 
of efforts when these endeavours should be intensified.
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	8.	 Institute permanent change: Transformation is assimilated when it 
becomes a settled method of action, that is, a profound “philosophy” 
of conceiving things within the organisation.

Kotter (1995) also notices that organisations often fail to successfully 
manage change because they cannot avoid critical errors that usually 
involve “bypassing” or improperly incorporating the aforementioned 
change management phases. In essence, it seems that Kotter’s approach is 
a well-grounded guide to effective change management within modern 
organisations. It is clear (suggests structured steps), coherent (every step 
follows a successive pattern), comprehensive (raises most of the internal 
issues of organisational change), and realistic (recognises why a transfor-
mation program can fail). If it involves a relative weakness this derives 
from its exclusively internal perspective, a trait that also appears in recent 
approaches to leading change (Thrassou et al., 2018; Vrontis et al., 2018). 
The external organisational environment’s specific dynamics and the cor-
responding business strategy are hardly considered (Ismail & 
Kuivalainen, 2015).

6.2.5	� Chaotics and Doing Business in the Age 
of Turbulence

Various modern approaches to change management seem to be primarily 
inward-oriented. However, the idiosyncratic global environment cannot 
be omitted without affecting each change management model’s compre-
hensiveness. Kotler and Caslione (2009) focus on the underlying global 
crisis of the 2000s, arguing that contemporary business reality is charac-
terised by “chaos.” The authors suggest solutions organisations can imple-
ment for responding to this unprecedented situation, noting that the new 
era requires a unique organisational action. Any traditional and hierar-
chically rigid model cannot adapt in this age of turbulence. In contrast, 
the modern way of approaching, dealing with, and exiting turbulence 
requires courage, aggressiveness, and determination instead of old-style 
anticipation, shrinking, and conservatism. In this context, the authors 
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present ten fundamental mistakes and best business practices amid this 
“global chaos”:

	(a)	 Duplication of capabilities: Companies must do their best to avoid 
duplication between their suppliers and distributors by focusing on 
cutting overlaps and costs.

	(b)	 The complexity of contracts: Companies must have simple agree-
ments based on the trust they built over time, including executing 
contracts with the cooperation of suppliers and distributors on a day-
to-day basis and emphasising continuous improvement.

	(c)	 Insufficient performance rating systems: Companies must make sig-
nificant efforts to obtain supplier and distributor performance mea-
surement systems that are easy to understand and get direct feedback.

	(d)	 Inadequate product development/specification: Companies should 
ask suppliers and distributors to suggest modifications for improving 
products and reducing costs.

	(e)	 Single dimensional selection process: Companies should choose sup-
pliers exclusively through supplier departments and distributors via 
sales divisions, making their choices based on information gathered 
from the company’s inter-functional teams.

	(f )	 Maintaining physical separation from primary suppliers and distrib-
utors: Shared infrastructure and facilities promote better communi-
cation between suppliers, distributors, and the company, while the 
knowledge of all sides helps the firm and ensures better control over 
its interests within the supplier and distributor operations.

	(g)	 Maintaining too many suppliers: To improve their management, 
companies must increasingly supply from a sole source or a reduced 
number of suppliers, thus securing their customer base so that lim-
ited resources can be focused on an easily managed number of 
suppliers.

	(h)	 Maintaining the wrong suppliers and distributors: Companies do 
not have to wait too long to break off relations with suppliers and 
distributors of low or marginal performance, or their relationship 
with the company is irreparable.

	(i)	 Not investing in training for suppliers and distributors: By training 
their suppliers and distributors, companies reduce operating costs 
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and increase sales while increasing the quality of products and ser-
vices provided to the company and its customers.

	(j)	 Not investing in communications with suppliers and distributors: 
Companies use various methods to improve communication with 
suppliers and distributors while reducing inferior quality communi-
cations and offering feedback opportunities on issues of mutual 
interest (Fig. 6.1).

All these findings specify the need for a reconfirmed strategy, technol-
ogy, and management (the Stra.Tech.Man organisational generator, as 
explained in the concluding section) for dealing with the co-determined 
chaotic conditions that emerge in contemporary global dynamics (exter-
nal environment). Overall, these aspects and best practices highlighted by 
Kotler and Caslione converge that any fragmentary, opportunistic, and 
hasty response is inadequate for responding to the pressing challenges 
and growing uncertainty a modern organisation faces. Their suggestions 
focus on change management dynamics, “condemning” organisational 
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Fig. 6.1  Strategic behaviour, technological and managerial potential within the 
chaos of contemporary global dynamics, based on Kotler and Caslione (2009)
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inertia, myopic conservatism, submissiveness, and strategic cowardice in 
dealing with chaotic global conditions (Laudicina & Peterson, 2016).

6.3	� Analysis of Findings

Without a doubt, change management literature appears to be quite 
diverse. Are immediate results or quick wins the primary motors of 
change management within an organisation? Is it patience, slow cultiva-
tion of organisational abilities, or “strategic perseverance” that distin-
guishes successfully managed transformations? Do instantaneous leaps 
defeat the continuous evolutionary transformation and corporate muta-
tion? Is change a “bottom-up” or “top-down” process? Is effective change 
management a birth of democracy and co-decision or an expression of 
robust and enlightened central leadership? We do not find any easy or 
one-way answers to these questions:

•	 As business consultants, we have repeatedly faced how pursuing only 
immediate results can adversely affect organisational change. We do 
not question the significance of a fast-paced administrative manoeu-
vre. However, we also have witnessed procrastination and “tail chas-
ing” within various organisations where no further effort can save them.

•	 We also have seen that hasty solutions lead to added tensions and 
unnecessary conflicts, increasing uncertainty and exacerbating insta-
bility during the organisation’s transition to the new reality. Quick-
change plans can often destroy the present “healthy metabolism” of 
the organisation. Simultaneously, we have experienced situations 
where the long-term expectation of creating a learning and participa-
tory organisation remains only a lengthy wish list that can accompany 
the organisation until its decay.

•	 Deciding the best alternative between a significant leap or continuous 
and mutational organisational improvement is challenging. Various 
organisations might manage a significant transformational leap while 
others succeed by following the humble path of day-to-day progress.

•	 Likewise, no sufficient arguments suggest any unilaterality of the “bot-
tom-up” or “top-down” approach to change. On the contrary, most 
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successful transformation endeavours are due to bottom-up and top-
down affective action—at every hierarchical level.

Therefore, as it seems, change management becomes perceived as a 
cross-disciplinary field in the presented related literature. Some authors 
appear to focus either on the commanding role of technology, the need 
for dynamic strategic rebalancing, or the overhauling effort of manage-
ment. At best, the attempted synthesis appears to involve only two of 
these change rudiments. Hence, bearing this shortage in mind, the con-
cluding section functions as a resynthesis endeavour, arguing that manag-
ing change must integrate the organisation’s strategy, technology, and 
management.

6.4	� Conclusion: Towards a Restructured 
Perspective of Organisational Change 
(Strategy–Technology–
Management Synthesis)

We argue that effective change management needs a way of thinking 
deriving primarily from dialectics—the thesis–antithesis–synthesis amal-
gamation. A dialectical synthesis where the ongoing birth of evolutionary 
conflict occurs between the “thesis” that denotes the previous states of 
affairs and the “antithesis” that signifies the continuous subversion of the 
earlier regimes (Morabito et al., 2018). To overcome this antithesis, the 
modern manager of change must elucidate before any action the primary 
“physiological” goals of change in “Stra.Tech.Man” terms, meaning the 
synthesis of strategy, technology, and management (Vlados, 2019a):

•	 Strategy: “Where am I? Where do I want to go? How do I go 
there? Why?”

•	 Technology: “How do I draw, create, compose, diffuse, and reproduce 
my knowledge and expertise? Why?”

•	 Management: “How do I use my available resources? Why?”
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There is no linearity in this understanding of managing change; no 
firm is an unwitting machine but a “living organisation” (de Geus, 2002; 
Kelly, 1994; Meyer & Davis, 2003). It has specific limits of “physiology,” 
determined by the way innovative evolutionary synthesis is achieved in 
“Stra.Tech.Man” terms (Vlados & Chatzinikolaou, 2019). Moreover, any 
attempt to manage change within all organisations must consider the 
“livingness” of the external environment, which co-evolves with the cor-
responding internal environment. This coevolution between the internal 
and external organisational environment is critical to delimit the envi-
ronmental boundaries in “Stra.Tech.Man” terms for all socioeconomic 
organisations—and not just for large companies, as usually advocated in 
popular change management approaches.

Specifically, innovation in Stra.Tech.Man terms concerns how each 
socioeconomic organisation manages to match its existing production 
potential (supply side) with the corresponding demand dynamics (Di 
Stefano et al., 2012; Peters et al., 2012). From the “technology bunching 
strategy” perspective (Grappes technologiques), a concept developed by 
GEST (1986), technological changes result in the appearance of generic 
technologies and systematic commercialisation of technical competencies 
(Delapierre & Mytelka, 2002). Though this idea of socioeconomic 
change was industry-oriented, we suggest that this transformation is due 
to innovation caused by the inner organisational synthesis of strategy, 
technology, and management expressed at the various socioeconomic lev-
els (Fig. 6.2).

The Stra.Tech.Man of the internal organisational environment consti-
tutes the root (a generator) wherein innovation bunches and micro-
innovation are organically extended to all other corporate departments 
and units. Successful innovation derives not only from one Stra.Tech.
Man factor, but always from their dynamic synthesis. In addition to how 
the organisation synthesises these domains, innovation may arise from 
coalescing individual business functions. In this sense, modern firms 
must draw and assimilate innovation from any spatial or functional con-
text to the others, realising that potential opportunities and threats only 
spring up when specific evolutionary strengths and weaknesses develop 
over time. In this context, every socioeconomic organisation must recog-
nise the idiosyncratic and “physiological” strengths-weaknesses based on 
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Fig. 6.2  Stra.Tech.Man innovation at the various organisational levels and  
correlative-evolutionary SWOT analysis

the synthesising Stra.Tech.Man perspective. This realisation opens the 
path for corresponding specific opportunities and threats derived from 
today’s demanding and labyrinthine global economy and dynamics 
(Vlados, 2019b). Furthermore, this framework for change becomes 
increasingly challenging nowadays, considering that globalisation has 
entered a profound crisis and revolutionary phase (Schwab, 2016; Vlados 
et al., 2018), especially after the COVID-19 pandemic (Thrassou et al., 
2022; Vlados & Chatzinikolaou, 2021).

Therefore, the most profound problems for effectively managing 
change emerge from the organisation’s physiological core. For this reason, 
the “Stra.Tech.Man” perspective of innovation enlightens the change 
management effort since it defines the extent of possible paradigmatic 
mutation and shift (Depoux, 2009). Based on these conceptual bases of 
business physiology, five change management phases in “Stra.Tech.Man” 
innovation are suggested (Vlados, 2019c). From this perspective, the 
steps of managing change determine a continuous cycle (Fig. 6.3).
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Fig. 6.3  The five steps of innovation and change management in the Stra.Tech.
Man approach

This five-step method of understanding change consists of eight points 
each, setting out a continuous process for transformative business action:

	 I.	 Successful strategic development:

	 (a)	 Make clear and deepen the vision and mission—unify the firm’s 
mindset.

	 (b)	 Challenge the organisation’s strategic certainties and warn for 
threats—come closer to its allies and partners.

	 (c)	 Build mechanisms to keep track of changes occurring in the 
firm’s external environment—come closer to the customers, sup-
pliers, and competitors.
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	 (d)	 Develop an understanding of the firm’s internal environment—
come closer to its employees and make them part of the strate-
gic process.

	 (e)	 Build a correlative and evolutionary SWOT analysis to realise 
the firm’s specific strengths and weaknesses that unlock potential 
respective opportunities and threats.

	 (f )	 Carefully build the firm’s alternatives and openly evaluate 
them—ask those around the firm and realise that there is no 
one best way.

	 (g)	 Choose the strategy that better suits the firm—with ambition 
but also realism.

	 (h)	 Comprehensively and coherently analyse the firm’s tactics 
and policies.

	II.	 Successful technological development:

	 (a)	 Understand the firm’s technology background.
	 (b)	 Get a complete comparative picture of the firm’s technologi-

cal skills.
	 (c)	 Develop mechanisms for scouting the environment and collect-

ing new technical information.
	 (d)	 Cultivate the internal potential for creating new technical 

abilities.
	 (e)	 Stimulate the firm’s mechanisms for modern technology 

diffusion.
	 (f )	 Reinforce the company’s tools for technological information 

assimilation.
	 (g)	 Practically support the integrated application of modern tech-

nology—do not be afraid of experimentation since mistakes are 
allowed if they offer meaningful lessons.

	 (h)	 Reward the productive application of modern technology.

	III.	 Successful management development:

	 (a)	 Experiment with new planning methods.
	 (b)	 Make the organisation chart flatter.
	 (c)	 Build a meritocratic way of putting the right person in the right 

place at the right time.
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	 (d)	 Give the firm’s people specific leaders they want and inspire them.
	 (e)	 Make the firm a learning organisation.
	 (f )	 Motivate and specialise the structure of incentives.
	 (g)	 Measure and evaluate from a comparative and fair perspective.
	 (h)	 Open new communication channels and build new ways to 

coordinate action.

	IV.	 Successful innovation synthesis:

	 (a)	 Clear up the accomplished strategy, technology, and manage-
ment transformations by carefully preparing the new Stra.Tech.
Man synthesis.

	 (b)	 Balance and multilaterally adjust this innovational Stra.Tech.
Man synthesis.

	 (c)	 Spread the revolutionary message and build a dynamic guiding 
coalition.

	 (d)	 Remove obstacles, commission roles, and lead.
	 (e)	 Maintain balance during the intervention’s implementation.
	 (f )	 Generate short-term wins and not over-celebrate them.
	 (g)	 Set up checkpoints and evaluate the firm’s overall change man-

agement and innovation effort.
	 (h)	 Do not forget to reward the warriors who fought on this battle-

field of innovation.

	 V.	 Successful assimilation of change and continuous transformation:

	 (a)	 Preserve the acts that brought results and unify them.
	 (b)	 Deepen and develop the firm’s physiology.
	 (c)	 Do not punish those who honestly experimented and failed, but 

those who abandoned their duties during the battle.
	 (d)	 Refresh the hierarchy.
	 (e)	 Make yesterday’s success a goal to overcome rather than a monu-

ment of conservatism.
	 (f )	 Put foreigners and “devil’s advocates” in the firm and withstand 

their critique.
	 (g)	 Build a firm that can be “loved” by internal and external 

stakeholders.
	 (h)	 Do not rest on laurels. Always start all over again.
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In the past, we have used various elements of this Stra.Tech.Man 
change management and innovation approach by experimentally imple-
menting it with a specific sectoral–industrial focus to offer consulting 
and advice in diverse organisations. Within this advising direction, this 
method has prospects to be further systematised, enriched, and used in 
the field for diagnostic organisational research and surveys. Our team is 
currently working on a related project that integrates this concept into 
the “Scorecard” perspective by considering an additional level of funda-
mental “corporate finance indicators” beyond the five main ones (Vlados, 
2021). This complete qualitative and quantitative system of evaluating 
and self-evaluating an organisation’s performance could be implemented 
in the future for managerial, technological, and strategic control, possibly 
for smaller organisations besides the bigger ones that most Scorecard 
methodologies seem to be focusing on (Hoque, 2014; Van Looy & 
Shafagatova, 2016). This “Stra.Tech.Man” scorecard could be a prolific 
application in the field of change management because most scorecard-
type and performance measurement methodologies do not have an 
explicit change management framework that can function complementa-
rily and become quickly accessible by all types and physiologies of socio-
economic organisations.
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The Spread of Artificial Intelligence 

and Its Impact on Employment: 
Evidence from the Banking 

and Accounting Sectors

Bernardo Batiz-Lazo, Leonidas Efthymiou,  
and Kyra Davies

7.1	� Introduction

The current chapter explores the impact of Artificial Intelligence (AI) on 
employment in two different sectors, namely accounting and banking. AI 
is relatively new to accounting (ICAEW, 2018). Currently, only a hand-
ful of big firms make considerable use of it. However, the growing AI 
investment by accounting firms cannot go unnoticed. Therefore, the first 
study looks at the potential impact of AI on the supply of labour while 
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answering questions like: are the accountants vulnerable to losing their 
jobs as AI takes over data analysis and other accounting functions? How 
do employability prospects, skills and learning change with AI? What is 
expected of accountants to remain competitive in the labour market? 
Addressing these questions will enhance our understanding of how 
accountants could mitigate risks and accommodate the emergence of AI.

Unlike the accounting sector, the use of AI in banks has been increas-
ing for years, varying from clients’ experience and support to trading and 
data management. The second study queries the actual use of AI in banks’ 
recruitment and selection processes within this context. The main ques-
tions this second part of the fieldwork sought to answer were: do Cypriot 
banks use AI in their Human Resource processes? If yes, how is AI uti-
lized in recruitment and selection? And, what are the alleged implica-
tions, either positive or negative? The analysis draws on data collected 
through online interviews. The sample consists of five senior Human 
Resource managers, each sitting at a different financial institution. It is 
worth noting that, together, these five entities had a combined market 
share exceeding 70% of retail deposits (Central Bank of Cyprus, 2021). 
These interviews were conducted online due to ethical and health and 
safety guidelines during the pandemic, which required researchers to 
avoid face to face interation and the need to maintain social distancing.

The two sectors, of course, are not examined as homogenous recipients 
of technological change. However, their disparity allows comparing and 
contrasting the narrative of AI (accounting) with its actual impact (bank-
ing). The remainder of this chapter is structured as follows: in the next 
section, the literature review is divided into two distinct parts. The first 
reviews literature concerning AI in the field of accounting. The second 
sub-section looks at the application of AI for recruitment and selection in 
the banking sector. The third section presents the data collection and 
analysis methods used during fieldwork. The final two sections present 
fieldwork findings and advance a tentative conclusion.

  B. Batiz-Lazo et al.
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7.2	� Technological Change 
and the Labor Market

7.2.1	� Challenges of AI for the Future Accountant

The practice of accounting is multifaceted. Although these practices have 
co-existed with applications of computer and information technologies 
since at least the 1950s, there still remain several time-consuming and 
labour-intensive processes that need to be undertaken by qualified 
accountants. Hence, the different forms of AI may impact practice in a 
number of ways. For instance, the complexity characterizing the tasks of 
accountants and auditors, alongside the ever-changing environment, 
could benefit from expert systems (O’Leary, 1986).

One such expert system is so-called machine learning (ML), which is a 
subset of AI. ML is seen as useful to accountants due to its ability to col-
lect and learn from data. A machine is able to use algorithms to break 
down data, learn from data and continues to learn (Shalev-Shwartz & 
Ben-David, 2014). Also, ML can be used to classify a transaction and 
forecasting (Shimamoto, 2018). For instance, in the United States, 48 
million people completed their own tax returns online in 2014 using 
automatic tax-return software powered by ML applications (Susskind & 
Susskind, 2017, p. 85).

AI’s expert systems can be helpful for both small and large enterprises. 
For instance, the cash-flows, invoices, receipts and other tasks which are 
typically assigned by small businesses to accountants, are now under-
taken online (Susskind & Susskind, 2017, p. 86). Also, for larger compa-
nies, tax systems are available which are capable of collecting data, 
calculating tax returns, annual accounts and other reports. In 2009, 70% 
of the FTSE-100 companies prepared and submitted their corporate tax 
returns through an expert system designed by accounting consultants 
Deloitte (ibid.). ‘Deloitte Revatic Smart’ allows companies to recover for-
eign VAT payments using optical character recognition software with 
little human interference.

Li and Zheng (2018) suggest that AI improves usage of time, efficiency, 
reduces errors, and improves the industry’s competitiveness. For example, 
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‘robot accountants’ can offer business solutions to clients, while accoun-
tants concentrate on decision making (Shimamoto, 2018). It is a hybrid 
process where AI works along with humans rather than separately 
(Shimamoto, 2018; Susskind & Susskind, 2017); a good example here is 
when tax returns are completed and submitted online, whereas tax-experts 
serve as advisors. Besides, some authors argue that AI is just not good 
enough to undertake an accountant’s full role (Marr, 2018; Taylor, 2018).

More recently, it seems that accounting companies have been experi-
menting with AI for a broader range of purposes. According to Zhou 
(2017), three of the ‘big four’ accounting firms are testing different 
approaches. Ernst and Young (EY) focuses on AI’s Return on Investment 
(ROI). PriceWaterhouseCoopers (PwC) have been using ‘sprints’ by 
offering clients a demonstration of a working system and then improving 
it. Deloitte has a team dedicated to innovation, which focuses almost 
80% of its work solely on applications of AI to improve the accounting 
and auditing functions. Also, while attempting to facilitate and enhance 
an understanding of AI, the Institute of Chartered Accountants in 
England and Wales (ICAEW) offers guidance and training to stakehold-
ers, including regulators, governments and policymakers.

But despite the innovations mentioned above, it remains the case that 
AI is still relatively new to the accounting profession. For some, the appli-
cation of AI solutions in auditing and accounting remains in its infancy 
when compared to other industries and sectors (ICAEW, 2018). However, 
the increasing use of AI applications and the growing investment by big 
accounting firms beg the question, ‘what would be the impact of AI on 
the accounting profession?’. As discussed in the next section, some wor-
ries and uncertainties have been recorded through fears that the increase 
of AI may threaten job prospects as the skill set of auditors and accoun-
tants, in general, is disrupted (Li & Zheng, 2018).

7.2.2	� The Possible Impact of AI on Employment

McGaughey (2018) questioned whether the advent of the Internet, 
robotics and AI would bring a ‘jobless future’. This question is not entirely 
new. There has been an ongoing concern about the effects of digitisation 
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on employment; and whether people will become unemployed. Some 
evidence suggests a negative effect on employment and wages for low and 
middle educated industrial workers (Mann & Püttmann, 2017). Τhe 
employment to population ratio increases within the commuting dis-
tance of a new automation technology innovation. Similarly, Acemoglu 
and Restrepo (2018) contend that the effects on wages and employment 
with one robot to a thousand workers would decrease employment to 
population ratio and wages, but only slightly. However, if the ratio of 
robots to humans is set to quadruple by 2025, then the effects would be 
much more serious.

Evidence from a study in 17 countries between 1993 and 2007 by 
Graetz and Michaels (2017, 2018), claimed that the increase of robots 
increases total productivity and wages. Also, robots may be reducing low-
educated employment and the number of hours worked. In the same 
vein, Kemeny and Osman (2018) find that in metropolitan areas of the 
United States, growth in tech employment offers benefits to non-tradable 
(areas of work where the product cannot be produced in one country and 
sold in another) workers real wages.

Moreover, based on a study of 702 occupations in the United States, 
out of which 42% were on the verge of digitisation, Frey and Osborne 
(2017) confirmed that the introduction of machine learning and big data 
change certain types of tasks. Cognitive and non-routine tasks are becom-
ing more obtainable, which in turn changes the structure of the work-
force. This finding is consonant with Graetz and Michaels (2018), who 
claim that low-educated jobs are non-susceptible to computerization, 
whereas vacancies may relocate to more creative and social intelligence 
occupations. Following these findings, Study 1 will further explore the 
use and impact of AI on employment in the accounting sector.

7.2.3	� AI for Recruitment and Selection 
in the Banking Sector

Digital systems become increasingly necessary across a wide range of 
industries around the world. The examples include educational platforms 
(Efthymiou & Zarifis, 2021; Doukanari et al., 2021; Efthymiou et al., 
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2021), platform-based supply-chains in the cruise industry (Sdoukopoulos 
et al., 2020; Efthymiou et al., 2022, the digital economy (Batiz-Lazo & 
Efthymiou, 2016a, b, c; Efthymiou & Michael, 2016), big data and ana-
lytics in tourism (Efthymiou, 2018; Efthymiou et al., 2020), blockchain 
and robots in hotels (Efthymiou et al., 2019), to mention a few. However, 
Artificial Intelligence (AI) is characterised by some distinguishing aspects. 
AI is a computerized system that is programmed by humans to work and 
respond in human-like manners. It is an artificial mimicry of tasks and 
capacities that would otherwise require human knowledge (Ryan, 2020). 
But most importantly, it seems that AI has the ability to redefine what 
can be digitised.

Currently, all AI is ‘narrow’, meaning it can only do what it is designed 
to do through specific algorithms. Yet, narrow AIs are mostly much better 
than humans at the task they were made for (van Duin & Bakhshi, 2017). 
Therefore, AI systems can be programmed to specialize in certain tasks, 
such as the function of recruitment and selection in banks. At the same 
time, conventional sourcing methods, such as handing-in job applica-
tions, are increasingly falling out of favour. Their place is taken over by 
e-recruitment and other internet-based processes.

AI appears as a solution to problems occurring in the ever-changing 
business landscape (Javed & Kabir Brishti, 2020). For example, the bank-
ing sector can utilize AI to automate pre-screening in the hiring process. 
The platform can support employers in locating candidates, examining 
their CVs, gathering reactions to pre-screening questions and leading 
psychometric tests. Candidates can be granted, and remain in continuous 
communication with the platform, on a 24/7 basis (Flinders, 2018). 
Using AI in the recruitment process saves time to recruiters, and enables 
them to step in later in the recruitment process. In other words, recruit-
ing managers do not need to invest time overseeing huge pools of candi-
dates. Rather, they can just focus on interviews and closing offers.

Another innovation in AI is the use of chatbots to communicate with 
candidates. Chatbots facilitate individualized commitment with candi-
dates. Similar to virtual personal assistants like Siri, and Google Now, 
chatbots utilize regular language to understand messages and react to 
them. What is more, AI may use algorithmic computations, and com-
parative processes, to recognize if a candidate is dishonest. That can be 
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achieved through repetitive questions with different sequence and mean-
ing (Wilfred, 2018). Email, SMS, social media, and messaging apps are 
correspondence channels that can utilize chatbot applications to ease cor-
respondence among candidates and organizations without time and area 
constraints (Ibrahim & Hassan, 2019).

Moreover, another AI function for recruitment and selection, which 
has become increasingly popular, is the so called ‘Video Interviews’. 
Video interviews can take place remotely, save time, and help overcome 
certain challenges, such as the need for social-distancing requirements 
during the coronavirus pandemic. AI has its own role to play in this pro-
cess. It can be used to break down non-verbal communication patterns 
and facial expression during video interviews. Additionally, human bias 
during interviews is reduced, whereas, the interviewer is able to examine 
the recordings at a later stage, and take more precise decisions (Ibrahim 
& Hassan, 2019). AI works without the inadequacies innate to people, 
like exhaustion, feelings, predispositions, and restricted time. Also, the 
increasing intelligence of these machines makes them able to distinguish 
irregularities and recognize different particulars among large bases of data 
(Wilfred, 2018).

What is more, AI reduces the need for external organizations special-
izing in sourcing talent, along with their costs (Wilfred, 2018). In addi-
tion, AI can help organizations discover passive talents. This is because it 
utilizes bots to scan the web for potential candidates, including websites, 
virtual gatherings and tech chat-rooms, as well as traditional social media 
sites (Oswal et al., 2020). The bots aim at discovering a great match for 
the work, based on the set qualifications and standards of the position. 
They also explore if a certain individual is potentially ready for a job 
change, making it possible for organizations to poach talents which are 
uncommon to discover (Iqbal, 2018).

Furthermore, AI-supported technology makes the recruitment process 
faster. Unlike the conventional HR methods, where it is hard to screen 
numerous candidates simultaneously, organizations can set up an 
AI-enabled digital recruitment system. An AI recruiting assistant can 
converse with thousands of candidates at the same time. It answers appli-
cants’ inquiries, positions them depending on pre-characterized factors, 
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and alerts them when a position has been filled (Iqbal, 2018; Tambe 
et al., 2019).

Nonetheless, while AI can enhance the procedure of recruitment and 
selection, it also comes with certain challenges. While AI systems are 
incredible when dealing with repeated assignments, their creativity and 
imagination are limited. The affectability or innovation that comes from 
having the sense of seeing, hearing and feeling, cannot be imitated in the 
most intricate of machines. The natural sensibilities that people have dur-
ing interviews can never be reproduced in machines (Wilfred, 2018). 
While human knowledge can be expressed through algorithms, human 
feelings and virtues can never be incorporated into them (Wilfred, 2018; 
Ibrahim & Hassan, 2019).

Departing from this review, the analysis sets out to explore phenomena 
through two different studies. The first study, which is conceptual, focuses 
on accounting firms, to explore the impact of AI on employment. The 
second study, which is empirical, examines the potential application of 
AI for recruitment and selection in the banking sector. The next section 
presents the study’s research design.

7.3	� Research Design

The current research draws on mixed methods (empirical and concep-
tual), within the research philosophy of ‘pragmatism’ (Menand, 1997; 
Rescher, 2000; Rorty, 2000). Pragmatism ‘offers a method for selecting 
methodological mixes that can help researchers better answer many of 
their research questions’ (Johnson & Onwuegbuzie, 2004, p. 17). While 
‘mixed methods’ research usually combines quantitative and qualitative 
research techniques into a single study, ‘pragmatism’ is open to additional 
typologies, dimensions and considerations. As explained below, the cur-
rent chapter constructs a mixed model, by comprising conceptual (Study 
1) as well as empirical (Study 2) studies.

Study 1: To examine the possible impact of AI on the accounting pro-
fessions, the study has reviewed literature published by experts in the field 
of AI.  The review looks at the intersection of AI, employment and 
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accounting, published within the last 10  years. The search located 15 
articles through the University’s online library, 59 articles on ProQuest, 
53 articles on SAGE, and several practitioner reports through random 
searches on the Internet.

The literature was examined, coded, categorized and analyzed using 
the NVIVO software. Use of the ‘word frequency’ and ‘matrix’ have been 
made throughout the research. For the ‘word frequency’ creation, there 
were ‘stop-words’ in place to avoid irrelevant words. There was also a 
restriction of 50 words, and words with three letters and over. Through 
coding and breaking down each code, an analysis of the data collection 
was able to take place. NVIVO facilitated a systematic review through 
‘case classification’; the creation of a visualisation of various trends; and 
the creation of big paragraphs of analysis.

Study 2: To explore the use of AI for recruitment and selection in the 
Cypriot Banking sector, along with its possible benefits and challenges, 
online interviews have been conducted with banks officials. The inter-
views took place in Spring, 2021. The interviews were meant to take 
place physically, through face-to-face meetings. However, the coronavi-
rus outbreak (SARS-Cov-2) resulted in several postponements, and 
eventually, the collection of findings through online interviews. The 
method of in-depth interviews has been selected to secure a good level 
of responses.

Gaining access and consent proved to be a very difficult process, due 
to the data-security protocols applied in banks. Indicatively, only 50% of 
the predetermined sample accepted the invitation. However, after the 
first interview, the responder was kind enough to introduce us to col-
leagues in additional banks. At the end, five individuals accepted invita-
tions to participate in the study. Although the sample size may seem to be 
small, the participants work in five main Cypriot commercial banks, with 
a combined market share of deposits of over 70% (Central Bank of 
Cyprus, 2021). They are also experts in their field, as they hold manage-
rial positions in Human Resource departments. Therefore, the sample is 
representative of the Cypriot banking sector. The fieldwork was con-
ducted in line with international Research Ethics standards. Informed 
consent, confidentiality and anonymity were applied to all interviews.
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7.4	� Findings

7.4.1	� Study 1: Views About the Impact of AI 
on the Accounting Profession

The first visualisation from NVIVO shows that the papers based on 
accounting had both optimistic and pessimistic views. In nine papers, AI 
and its effects on the accounting profession are seen as positive. In one 
paper, AI’s impact is seen as negative. The four papers under the optimis-
tic node believe that AI is likely to have a positive effect on accounting. 
They also rule out any possibility of AI taking over the profession and 
marginalizing human employees. When the nodes were further analysed 
it was found that a significant amount of views suggest that the account-
ing profession is not at risk by AI diffusion, now or in the short term. In 
five out of 13 papers, optimism concerns the short-term. This included 
statements like ‘Don’t press the panic button yet’ (Nagarajah, 2016, 
p. 35) and ‘widespread adoption in business and accounting is still in 
early stages’ (ICAEW, 2018, p. 8).

7.4.2	� Accountants’ Attitudes

Another theme from the accounting papers was the need for change of 
accountants’ attitudes. Under the ‘accountants’ attitudes’ node, there 
were 10 papers with 30 references. All papers support the notion that 
accountants should have the ability to change when it comes to AI. The 
‘accountants’ attitudes’ node was then sub-coded into the ‘need to 
embrace AI’ and ‘types of personality’. The results suggest a clear 
instruction for change in the accountants’ attitudes, which cannot be 
ignored. ‘Need’ was one of the most used words for this node. Moreover, 
the percentages produced by NVIVO about individual nodes, recon-
firmed the lack of articles exploring AI and its impact on the account-
ing profession.
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7.4.3	� Skills, Robots, Data, Future 
and Investment Nodes

The node ‘skill’ included discussions based around the need for humans 
to be creative to stay relevant as AI cannot be creative yet. While there are 
accountants’ routine jobs being taken over by AI, other skills work hand 
in hand with AI. Another node concerns ‘robots’. It was found that robots 
are discussed along with their possible impact on all professions. Since 
robots are only getting cheaper and safer to use, reports state that jobs 
will be susceptible to this technology, as well as AI, sooner than we think. 
The node ‘data’ included 10 papers with 26 references making it a popu-
lar topic amongst the papers. It is clear from the node that data is benefi-
cial to professions and there is an increasing amount of data which can be 
utilized. Unlike AI, ‘big data’ was discussed in a positive way in regards to 
its use. The node ‘future’ for both the accounting and non-accounting 
was split into two categories, optimists and pessimists. A common theme 
from the pessimist nodes was that AI will have effects on humans lives 
but not knowing exactly how or when. For the optimists, for as long as 
humans adjust their skill set, AI will not have massive effects. The node 
‘investment’ showed the lack of investment in AI in the accounting 
industry. Whilst larger companies have begun research on AI, the slow 
return on the investment seems to have reduced the intentions to spend 
further in the accounting profession.

7.4.4	� Study 2: The Digital Realm

Initial discussions with participants were centred around the ongoing 
digitization and algorithmic diffusion in the banking sector. For instance, 
one participant explained the importance of encouraging customers 
towards digital means and electronic banking. She mentioned: ‘[e]lec-
tronic banking uses different algorithms. One example is the chat box, where 
customers ask for clarifications or additional help. These days, the majority of 
customers prefer to make their transactions electronically’. In another exam-
ple, a participant explained how algorithms offer to customers a statistical 
analysis for the amount spent per week, month and year. The 
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overwhelming impression was that bank officials support fully the digital 
turn, and expect customers to do the same.

Then, discussions focused on AI. Participants seemed to be aware of 
this technology, as well as the way it works for hiring purposes in the 
banking sector. As one participant mentioned, AI can be applied for 
recruitment purposes in several ways: ‘It can create accurate job descrip-
tions. By analyzing current employee’s characteristics, abilities and skills, AI 
can define what the actual needs of the company are. Such job descriptions are 
likely to attract candidates, who fit the job description’. In another bank, a 
participant explained how AI can be used to find not only active, but also 
passive candidates. With AI, the attempt to find the perfect match for 
specific positions is increasing. All these findings resemble previous stud-
ies, as discussed earlier in the second section where extant literature was 
reviewed (e.g. Iqbal, 2018).

Another participant suggested that AI can be used for screening: ‘All 
applications are examined [whereas], applications that do not meet the 
required criteria are rejected. Instead of interviewing hundreds of candidates, 
AI simplifies the process’. These findings are consonant with previous stud-
ies, supporting that AI is indeed capable of saving labour time and related 
costs. The same participant explained the use of AI through the chatbot 
before the interview. Candidates ‘can answer a set of questions, created by 
AI, so that the number of interviews are reduced’. At the same time, she 
added, the chatbot remains available on a 24/7 basis, for uninterrupted 
communication with candidates.

Also, a participant explained that AI can be used for minimizing 
human involvement. ‘It evaluates candidates through automated question-
naires, prior to the interview, and produces objective results. For example, if 
the interview is online, through a camera, AI can recognize if a candidate is 
lying about something by understanding the body language. This is also rel-
evant to previous studies, and adds extra objectivity to the recruitment 
and selection process.

However, while participants are well informed about the benefits of 
AI, none of the five banks is currently using it for recruitment and selec-
tion. As presented below, the reasons for not using AI vary.
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7.4.5	� Reasons for Not Utilizing AI in the Cypriot 
Banking Sector

One of the reasons for not using AI in Cypriot banks concerns the down-
sizing and restructuring of the sector. ‘Unlike 20 years ago, the bank now 
hires a considerably lower percentage. Fifteen years ago, we were hiring three- 
to four-hundred employees per year. Now, we only hire thirty to forty employ-
ees. The recruitment and screening department consists by specialists in the 
HR field, who now have to deal with fewer applications’, a participant men-
tioned. Another participant added, ‘[t]hey have the desired abilities, skills, 
knowledge and experience to deal with day to day operations’. In the same 
vein, a participant emphasized the team of experts that is currently in 
charge of recruitment and selection. ‘Our hiring needs have been reduced. 
There is a team consisting of well-trained and experienced employees. They 
evaluate candidates based on their skills, qualifications and behaviour. If an 
appropriate candidate cannot be located, they reach out to recruitment agen-
cies’. Therefore, in all five banks, HR employees perform the hiring tasks 
without utilizing AI.

These findings are indicative of the intense downsizing and restructur-
ing of the banking sector, which took place in Cyprus in the last decade. 
Cypriot banks with hundreds of branches around Cyprus and abroad 
downsized severely after the collapse of the economy in 2013 (e.g. 
Efthymiou & Michael, 2016). Of course, one of the questions arising 
from such findings is, what is better at times of downsizing and long-
term cost efficiency, teams of human experts, or automation and Artificial 
Intelligence? As a participant admitted, ‘…more time and employees are 
needed to study, analyse the CVs, and continue with all remaining hiring 
stages, including rejection to short-listing, first interview, further shortlisting, 
additional interviews and more’.

Moreover, the findings reveal that the banks are interested in a very 
specific type of employee. A participant explained that since the hiring 
percentage has decreased dramatically, the bank seeks candidates who are 
already specialists on their fields. For example, they screen Cypriot bank 
employees who worked in London, where the banking system is similar. 
Also, the bank’s existing employees are asked to approach people they 
may know, with required skills and characteristics for specific positions 
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and vacancies. According to the participants, these methods consume far 
less resource, and work in a targeted manner. Similarly, a participant 
mentioned: ‘we do not announce vacant positions publicly’, but later admit-
ted that ‘AI could help as obtain a variety of CVs, for both active and passive 
candidates’.

Three of the participants referred to the lack of necessary infrastructure 
to support AI operations. They also referred to the high cost for imple-
menting and running AI, along with the required knowhow. In addition, 
two of the participants revealed their discomfort with using advanced 
technology. They also revealed that their uncertainty concerning the use 
of an unknown technology, and the possibility of it being implemented 
inadequately, could affect their performance negatively.

But overall, most participants admitted that AI could help in some 
ways. As a participant mentioned, ‘…if AI was used for creating job descrip-
tion and processing applications, biases would be eliminated and selection 
criteria would be applied more accurately. Also, the use of AI during the 
interviews would prevent possible biases and add sustainability to the process’. 
In another bank, the HR coordinator mentioned that ‘[t]he use of AI 
would minimise possible discrimination, and evaluate each candidate with 
the same criteria. AI reviews are more objective than human reports; there-
fore, the final decisions are likely to be more objective’, another partici-
pant added.

In another bank, the participant added: ‘[h]umans’ choices are subjec-
tive, their decisions are based on their beliefs, values and perception. For 
example, to me, a high school certificate is a key factor for selecting the best 
possible candidate. For another recruiter, the high school certificate could be 
useless. But I believe that less time will be needed in recruitment as AI will 
complete a major part of the hard work. So, recruiters will focus more on 
details and other important tasks. Currently, no other competitors use it in 
Cyprus and Greece’.

Such findings reveal the contradictory nature of participants’ expres-
sions. On the one hand, participants argue for AI’s potential benefits, 
especially in terms of objective evaluations, cost reduction and efficient 
hiring. On the other hand, the same participants negate previous argu-
ments. Equally important are the findings concerning ethical consider-
ation in the next section.
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7.4.6	� Challenges and Ethical Concerns for Using AI 
in Recruitment

The use of AI raises some ethical concerns. According to a participant, 
some candidates may belong to an older generation and be unfamiliar 
with the use of advanced technology. The obligatory use of AI during an 
online interview could cause stress and anxiety. Therefore, their perfor-
mance as well as their ‘equal opportunity’ are likely to be affected nega-
tively. Similarly, a participant, added, ‘we would like to see clear guidelines 
by the European Union and the Cyprus Government concerning bias preven-
tion and towards ensuring equal opportunities and fair processes’.

Another participant expressed a concern on whether AI is intelligent 
and credible enough to produce objective evaluations. ‘If we cannot estab-
lish trust, the impact on our mission will be negative rather than positive’. 
Another participant added, ‘we often trust our guts and feelings of intuition, 
regarding a candidate’s potential fit into the team, or, we rely on references 
submitted to us by our network. By using AI in recruitment, the human fac-
tor will be eliminated and other implications could occur’. In the same vein, 
a participant questioned whether AI is really capable of understanding 
body language, tone of voice and different dialects. For example, ‘[i]n 
Cyprus we have a different dialect from Greece. Is AI capable of recognizing 
Cypriot language expressions?’

7.5	� Discussion and Conclusions

While examining the use of AI in accounting and banking, along with its 
potential implications on employment, it seems that our findings have 
generated more questions than answers. In Study 1, we identified a num-
ber of interesting points. Although the use of AI in the accounting indus-
try is currently limited, bigger firms have already started to invest in its 
utilization. AI has great potential and may become prominent as it 
becomes cheaper and smarter. Among the different types of AI, Machine 
Learning (ML) and Artificial Neural Networks (ANN) seem to be the 
most likely to spread in the sector. ML is currently being used in 
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accounting firms, but not in smaller firms. ANN is deemed a compli-
cated form of AI, which is yet to be used in the accounting industry. 
However, sooner or later, AI will become part of the profession. Therefore, 
accountants will have no choice but to embrace it. In order to remain 
employable, humans should first learn how to work along with AI. Then, 
they have to focus on skills that AI cannot replicate, such as creativity. 
This is potentially an area of future research in the field of HRM, espe-
cially in terms of new skills, new job specifications and arising needs.

Furthermore, in Study 2, the participants agreed on the benefits of 
using AI for hiring. They emphasized the weaknesses of current hiring 
methods, prior to suggesting that AI is likely to enhance the objectivity 
of the hiring process. Such findings raise some interesting questions. For 
instance, what are the implications on employment for sectors that are 
yet to adopt AI? What is the impact on the practice itself? Moreover, 
while the participants argue AI’s potential benefits, especially in term of 
objective evaluations, eliminating discrimination and biases, cost reduc-
tion and efficient hiring, the same participants expressed contradictory 
views. They actually voided previous statements by supporting the idea 
that AI lacks intuition.

Also, another paradox has to do with the feasibility of Cypriot banks 
in the long term. According to the officials participating in the study, AI 
is unnecessary due to the ongoing downsizing and reorganisation of the 
sector. However, would not AI be helpful for a sector trying to reduce 
costs? Would it not be beneficial to have digital expert systems (along 
with human experts) at times of downsizing and cost reengineering? 
Moreover, the Cypriot banks are interested in a very specific type of 
employee, with existing skills and experience. Fundamentally, such find-
ings position the organizations against the principles of proper recruit-
ment and selection. Certain benefits, such as developing a diversified and 
inclusive workforce, are reduced. Overall, such contradictory expressions 
have blurred our understanding even further. Equally important are the 
findings about ethical considerations. However, the concerns were 
expressed by officials who have no direct engagement with AI, in a sector 
that lacks the necessary infrastructure and knowhow to operate such 
expert systems. Therefore, it seems that the concerns were expressed on a 
rather hypothetical basis.
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Overall, the comparison between the narrative of AI in accounting, 
and its actual impact in banking, provide evidence that the use of AI is 
not as widespread as its narrative would lead us to believe. However, 
stemming from both studies are some potentially problematic implica-
tions for current employees and future job applicants. It seems that bank 
employees, even at managerial levels, are uncertain and ambiguous about 
the actual use and benefit of AI. At the same time, accountants are mud-
dled concerning AI’s impact on their jobs. In closing, it seems that for 
certain sectors and tasks, AI remains a foggy shadowland.
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8
Machine Learning, Artificial Intelligence 
and the Future of Work: Impact on HR, 

Learning and Development 
Professionals

Niki Kyriakidou, Karen Trem, Joy Ogbemudia, 
and Nehal Mahtab

8.1	� Introduction

Artificial intelligence (AI) is often seen as the simulation of human intel-
ligence. It is the process of making intelligent machines, especially intel-
ligent computer programs, perform practical tasks related to human 
intelligence (McCarthy, 2007). However, today’s workplaces evolve too 
rapidly and are too complex to offer nothing more than how-to learning 
experiences. Therefore, it focuses on human behaviour rather than 
directly aiming at the notion of intelligence and has broadened the scope 
and horizon of “intelligence” to include human-like behaviour. AI is the 
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development of technologies that can perform complex human-like tasks 
such as understanding human language, performing mechanical tasks, 
and solving computer-based complex problems quickly. AI is further 
defined by Bhave et al. (2020), cited in Vrontis et al. (2021, p. 12) as 
“computing technologies that simulate or imitate intelligent behaviours 
relevant to the ones of humans despite that they act differently from 
them”. In Human Resource Management (HRM), AI is most relevant in 
job replacement, the collaboration between AI and humans, recruitment, 
decision-making, and training. In the context of this study, AI can be 
defined as algorithms or systems with learning purposes and cognitive 
abilities which can execute tasks that would usually require human intel-
ligence (Guenole & Feinzig, 2018; Oh et al., 2017), and references to 
HRM include Learning and Development (L&D).

Considered a subset of AI, Machine Learning (ML) focuses not only 
on the experiential “learning” associated with human intelligence and 
interaction (Bini, 2018) but also on the ability for continuous learning 
and improving its analyses through the use of computational algorithms 
in order to train the machine to make autonomous recommendations or 
decisions (Helm et al., 2020).

AI&ML are not new, though they have only become buzzwords in 
recent times (Splunk, 2020). They are seen as the “most transformative 
and disruptive technology of our age” (Finlay, 2021) as they rise in popu-
larity and adoption. However, many companies and enterprises are slow 
in the implementation process due primarily to the need for proper train-
ing, people-friendly models, and the need to debunk the myth that 
AI&ML will replace people at work. Nevertheless, innovative develop-
ments in contemporary organisations are providing the technological 
infrastructure and the financial resources towards alternative solutions to 
HR in functions and work roles traditionally requiring human interac-
tion and communication, causing a dramatic swift both in the organisa-
tional structures and the nature of work (Malik et  al., 2020; Colbert 
et al., 2016).

The arrangement of this chapter is as follows. It first provides a back-
ground of ML and AI’s evolution and how it has been applied in different 
functions of HR. Next, it provides cases from a qualitative study with 
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HR and Learning and Development Professionals to assess the impact 
ML, and AI has on HR roles; Finally, the chapter concludes with a dis-
cussion of future research and contributions in this field.

8.2	� The Impact of AI and ML 
on Human Resources

Since the industrial revolution, technology has evolved and altered the 
services delivered by Human Resource Management (HRM). 
Contemporary technology, including humanoid robots and AI bots, are 
creating opportunities to improve the efficiency of existing systems and 
services, and changing the nature of work and organisational structures, 
even creating some job-specific obsolescence (Malik et  al., 2020; 
Fjellström et  al. 2020; Luo et  al., 2019, Colbert et  al., 2016, Araujo, 
2018; Go & Sundar, 2019; Lariviere et al., 2017; Thomaz et al., 2020).

The most common HRM systems to be impacted by the advancement 
of AI and technology in greater efficiency are e-learning, e-recruitment, 
and e-competence. Technological change, innovation, and digitalisation 
within the business itself also impact HRM, since new ways of working 
are reflected in all aspects of the employment journey, from recruitment 
and onboarding to training and talent development, work design, succes-
sion planning offboarding, including redundancy or redeployment. 
Employee engagement can be more accurately measured, and technology 
greatly enhances employee retention. AI also enables greater efficiency in 
management and some tedious routine human tasks, such as document-
ing, scheduling, inspecting equipment, collecting data, and conducting 
preliminary analyses (Jaiswal et al., 2021). Tools such as logic-based pro-
gramming, robotic process automation, expert systems, descriptive and 
predictive analytics are used to enhance practices and transform the 
workplace (Vrontis et  al., 2021). HR is an enabler of organisational 
change and work reorganisation (Seeck & Diehl, 2017; Zanko 
et al., 2008).

AI and other breakthrough technologies dynamically reinvent tradi-
tional HRM practices on a global scale regarding usage, potential and 
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business contribution (Ancarani et al., 2019; Florkowski & Olivas-Luján, 
2006). Research conducted by Lariviere et  al. (2017) demonstrated a 
radical change in the interconnection between organisations and custom-
ers and in the automation of HRM activities and tasks.

Although AI as a concept in academic literature is still in the early 
stages of theoreticalisation, development, and practical implementation 
(Bughin et al., 2018; Rao & Verweij, 2017), emerging research demon-
strates that AI can provide great benefits to companies by improving their 
HRM performance (Faliagka et  al., 2014). Indeed, leading industry 
reports (McKinsey, PWC) expect a dramatic increase in AI usage within 
the coming decade, contributing to a 14% increase in global GDP by 
2030, with a projected 26% boost in AI which has shown great potential 
in changing HRM landscapes (Vrontis et al., 2021).

8.2.1	� How AI & ML Affects HR Practices

The initial application of AI in organisations was task-oriented and a 
threat to lower-skilled jobs (Huang et al., 2019; Huang & Rust, 2018). 
The rapid advancement of technologies such as virtual assistants threat-
ens customer service jobs and allows organisations to provide a 24-hour 
question-and-answer service (Glavas et  al., 2019). Technology also 
reduces distance, meaning that one centre may serve a global business, 
particularly when the system has language translation abilities. On the 
other hand, there are great opportunities for human-AI collaboration and 
integration, enabling the development of more bespoke and valuable ser-
vices (Marinova et al., 2017; Singh et al., 2017). AI also enables faster 
and more focussed data mining and analysis so that the human profes-
sionals can be better informed and more accurate in their work and deci-
sion making (Jung et al., 2017); thus, AI and technology may, but do not 
necessarily lead to job losses.

Recruitment will possibly be the most impacted, from the way appli-
cants are sourced to online application systems and the selection of can-
didates for interviews. The procedures become faster, better, and a more 
cordial relationship between applicant and employer is developed. 
However, Mujtaba and Mahapatra (2019) argue that there is the 
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possibility of AI carrying over biases from humans and creating machine 
learning bias, which re-invents the old problem. Despite the shortcom-
ings that may be associated with AI&ML, Wright and Atkinson (2019) 
posits that AI is a game-changer, as it enables HR to deliver cost-effective, 
high-quality recruitment processes, and commenting on the machine-
human recruitment process in IBM, Guenole and Feinzig (2018) said, 
“Deploying AI in recruitment allows faster and more accurate hiring.”

8.2.2	� The Role of HR Information Systems (HRIS)

Key research demonstrated that the development and implementation of 
electronic HR information systems (HRIS) and other innovative tech-
nologies provide more opportunities for work advancement and cost 
reduction of HRM functions through enabling improved speed and effi-
ciency, and reducing cost in shortlisting job applicants, evaluating 
employee performance appraisals, and improving communication and 
collaboration (Abraham et al., 2019; Bondarouk et al., 2017a, b; Cooke 
et al., 2019a, b; Parry & Tyson, 2011).

Employee self-service (ESS) technology enables employees to access 
and update their personal data, reducing HR workload and costs, and 
removing a data input stage that risks error. In addition, electronic forms 
are increasingly used, and electronic monitoring of such things as phone 
and internet usage provides accurate work monitoring and provides 
information in performance review and discipline meetings.

8.2.3	� How AI & ML Impacts the Future of Work

Arguably larger organisations will benefit more from a move to e-HRM 
than smaller ones in process and cost improvements (Bondarouk et al., 
2017a, b). AI and technology will also impact jobs, potentially leading to 
more contingent and less standard full-time jobs; there is also likely to be 
a refocusing of job content, with humans doing more of the communica-
tion and problem solving that is done less well by computers. There is a 
danger of over-reliance on computers and automation, and technology 
should be used as a support tool rather than an HR professional’s 
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replacement (Vrontis et al., 2021). Even when jobs are not immediately 
threatened and performance is improved using technology, people can 
perceive a threat to their autonomy, status, and job security, since com-
puters can deal with more options and address more complex situations 
(Lawler & Elliot, 1996). Procedural justice is important in decision mak-
ing, whether AI systems or people do it since it positively impacts 
employee attitudes and behaviours (Otting & Maier, 2018).

Robotics, the development of machines that can mimic human behav-
iour and perform human tasks, are related to AI&ML and are relevant to 
HR as they impact the nature of work within organisations. Robots are 
used in manufacturing and have replaced traditional jobs and created 
new opportunities for jobs in their design, maintenance, and repair 
(though some of that is done by robots too). Humanoid robots such as 
virtual assistants and those that serve in restaurants may also pose a threat 
to jobs, though they also provide opportunities to remove repetitive tasks 
and for collaboration and improved service. It is likely that “more skilled 
and educated employees are needed in the era of human and robots’ sym-
biosis and collaboration” (Ma & Sun, 2020; Aleksander, 2017).

AI, robotics, and other technologies impact HR in terms of activities 
including recruitment, work performance and training, and in a strategic 
dimension in relation to HR and succession planning, including job 
replacement, collaboration between humans and AI, and new learning 
opportunities and decision making. AI and technology are changing how 
HR professionals do their work and the work they do within their organ-
isations. It is suggested by Vrontis et  al. (2021) that “HR researchers 
could be benefited from collaborating with IM researchers or computer 
scientists to analyse the ethical challenges of AI technologies in decision-
making processes as well as the factors that affect the way that human 
employees can accept these technologies.”

Priorities for management lie in recognising the potential benefits of 
AI and technology in individual and organisational performance and 
embracing it in supporting human activity such as problem-solving, deci-
sion making, learning and development and communication (Behrend 
& Thompson, 2011; Singh et al., 2017); organisations should be places 
where people and technology coexist comfortably. For this to happen, 
people need sufficient knowledge, skills, and training to work with 
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technology; learning can be enhanced through collaboration with exter-
nal experts (Ferraris et al., 2019). Whilst AI enables the minimisation of 
distance in communication and business transactions, relationships ben-
efit from human input, and there is a careful balance to maintain to 
ensure that AI and technology support and enable human performance 
rather than replacing it.

Looking at the impact of AI & ML on current employees skillsets and 
future work requirements, a McKinsey report states that by 2030 as many 
as 375 million workers or 14% of the global workforce may need to 
switch occupational categories as AI&ML disrupts work routines (Illanes 
et al., 2018). However, it is becoming clearer that although some jobs will 
be eliminated, AI&ML will create more jobs and enhance collaboration 
intelligence within any type of organisations organisations (Wilson & 
Daugherty, 2018; Daugherty et al., 2019; Clifton et al., 2020; Kokuytseva 
& Ovchinnikova, 2020).

Virtualisation technologies developed from the gaming industry pro-
vide opportunities to enhance communication and individual and organ-
isational training (Arik, 2021; Vrontis et  al., 2021). Simulation and 
animated characters in training situations are more effective and engag-
ing than a traditional computer or video-based learning.

The impact of AI&ML on HR will account for the creation of new 
jobs and require different skills; therefore, reskilling and upskilling will be 
top on HR agenda (Barnes et al., 2021; Blumenfeld et al., 2017; Reilly, 
2018); however, Martin (2019) suggests that the lack of AI&ML talent 
in all sectors and industries has left employers struggling and more than 
four in ten businesses are worried that they will not be able to find the 
talent they require.

8.2.4	� Ethics and Other Considerations

When used in recruitment, AI&ML can speed up the process, make it 
more systematic, and reduce human bias as well as applicant attempts to 
influence the process, if bias is not inadvertently built into the system 
(Sajjadiani et al., 2019). There are, however, questions relating to access 
to and use of personal data and ethics, not least in relation to the data 
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that is captured during psychometric tests, recorded interviews, and 
assessments, which may be used to create psychological profiles and pre-
dict potential fit (Suen et al., 2019; Bhave et al., 2020). Whilst there are 
many benefits to be gained with AI, there are ethical considerations, data 
usage concerns and a potential need for further regulation in this context 
(Vrontis et al., 2021).

8.2.5	� The ML and AI Research Project and Its Impact 
on HR Professionals

Existing research reviewed in the previous sections suggests that AI&ML 
impacts the HR profession in terms of its own systems and how it sup-
ports organisational operations. However, there is a general inability to 
work alongside Data Analysis and IT professionals in the design and 
development of applications. In agreement with Vrontis et  al. (2021), 
this study advocates that HR professionals with sufficient Data Analytics 
and ML knowledge and understanding can work confidently in a design 
and development team with data specialists as hybrid professionals. Our 
overall project research aims to gain an oversight of perceptions of the 
future use of technology from HR professionals at different stages in their 
careers. Reflecting on the work of Jaiswal et al. (2021) and Vrontis et al. 
(2021), the theoretical framework of this study is based on the use of 
dynamic skills, AI job replacement and neo-human capital-NHCT theo-
ries to contribute to the understanding of HR development in the con-
text of AI. These theories help conceptualise and advance our knowledge 
around the role of skill demand due to technological change.

Dynamic skills theory (Fischer et al., 2003) is related to the cognitive 
development process that considers human activities and skills develop-
ment as an outcome of interrelated, organisational, and country-specific 
human interactions (Kunnen & Bosma, 2003); the first objective of the 
research was to identify current levels of skills, knowledge, and aware-
ness of the use of AI&ML with the HR profession.

We also reflect on the theory of AI job replacement (Huang & Rust, 
2018) to critically discuss how AI is increasingly reshaping service by 
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performing various tasks, constituting a major source of innovation, yet 
threatening human jobs (p.155). Even though key research was con-
ducted in this area by Huang and Rust (2018), Vrontis et  al. (2021) 
demonstrated that while AI experts are developing and training machine-
learning algorithms to mimic human capabilities and reduce human 
interactions (Jaiswal et al., 2021), interpersonal skills are extremely diffi-
cult to rival using AI (Huang & Rust, 2018). Therefore, the second objec-
tive of our study was to understand key developments in AI&ML and 
their impact on the work of key professionals.

As Jaiswal et al. (2021) argued in their research, with the extensive use 
and proliferation of AI technologies across different countries and indus-
tries, there will be increasing demand for new skillsets and higher levels 
of human capital concentration. Neo-Human Capital theory (NHCT) 
deals with the development of human capital due to technology-driven 
transformations in the workplace and the increasing demand for digital 
literacy skills (Karjaluoto, 2020; Zucchetti et al., 2020; Pereira & Malik, 
2015). The purpose of our study is to consider the hybrid professional as 
a key role for the future in HR to participate in the reshaping of work and 
required skills, including their jobs (Tschang & Mezquita, 2020). 
Therefore, the final objective of the study is to conceptualise possibili-
ties for the use of AI&ML within the HR profession.

8.3	� Research Methodology

A qualitative approach provided greater insight into the perceptions of 
AI&ML of a group of professionals. The participants in the research were 
selected to include those with experience as HRM students within the 
business school of a HE institution and as practitioners working in differ-
ent sectors and organisations, all operating in the UK. Reflecting on the 
research objectives, there were two phases of research proposed within 
this study:

In Phase I, the researchers conducted individual semi-structured inter-
views in MS Teams fully recorded and transcribed, with 15 HR 
Professionals as follows:
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•	 Three undergraduates with some understanding of AI & ML and who 
were interested in the use of technology in their future practice as 
HRM professionals

•	 Six HR practitioners currently working in middle management with 
some experience of using AI&ML within their role but not in a posi-
tion to influence current organisational strategy

•	 Six HR practitioners currently working at the senior management 
level within organisations and able to influence organisational strategy

All interviews were conducted in English and lasted for 45–80 mins. 
An interview schedule using open questions guided the semi-structured 
interviews with the HR professionals reflecting on their experiences with 
digital transformation in the workplace in the last two years, the use of 
AI&ML in their current roles and the range of skills yet to be developed. 
The interviews also helped identify enablers and barriers to the digital 
transformation of the workplace and the need to gain new skillsets in the 
near future. More specifically, the themes for the interviews were the 
following:

•	 Role analysis—current responsibilities and stage of career/level of 
influence within the organisation

•	 Knowledge awareness of what AI&ML is, and the current use of it in 
(their) organisations

•	 Skills and competencies required to engage fully in the design and 
implementation of AI&ML

•	 Personal skills gaps
•	 Perception of possible future uses and benefits of use within 

organisations

8.4	� Evaluation of the Impact of AI and ML: 
Cases from HR and L&D Professionals

The Second Phase of the research study, presented in this chapter, focused 
on developing case studies derived from interviews carried out with three 
of the senior HR and L & D professionals in our sample from different 
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sectors within the UK. The purpose of the case studies is to share manag-
ers’ experiences, gain insight into the current use and application of AI & 
ML in the management of people in organisations, and identify skills and 
competence required to fully engage in the use and application of AI&ML 
in the workplace. The semi-structured interviews were recorded and tran-
scribed then participant responses were analysed, paraphrased, and sum-
marised to create the following case studies:

8.4.1	� Case Study 1: The UK Retail Sector

This large retailer has a central head office, retail stores throughout the 
UK and an online presence catering for home delivery and click-and-
collect purchases. A third-party specialist manages logistics and 
warehousing.

From an HR perspective, AI&ML is developed by individuals, and the 
constructed algorithms incorporate their pre-conceived ideas and 
thoughts; the computer builds on what is input, generating potentially 
infinite possibilities. In addition, technology is used to improve effi-
ciency; for example, horizon scanning uses basic systems to search data-
bases of articles identifying relevant sources of information.

Absence reporting systems have been adapted for covid restrictions, 
tracking the nature and frequency of absences, demographics, levels of 
vulnerability, covid status, and the likelihood to close workplace contacts; 
areas of risk are identified to anticipate cover needs for business continu-
ity. AI&ML is used in recruitment shortlisting and to review documents 
checking right to work and age compliance where that is important in 
selling licenced goods or for driving. Hiring for attitude and training to 
upskill, scanning for personality, and removing bias in shortlisting algo-
rithms are necessary and difficult, so systems must continuously evolve, 
and person-to-person stages are integrated into the recruitment system.

Having current licenses for tobacco and alcohol sales outlets is critical; 
to minimise the risk of missing expiry dates, practitioners work with IT 
to develop systems that scan licencing documentation and give advance 
warning of renewals.
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The demographic of counter staff most likely to sell age-restricted prod-
ucts to underage customers is already known; additional training for these 
groups could improve compliance levels. Till cameras could also be used to 
establish a customer’s age when buying restricted goods, reducing the pos-
sibility of abuse to staff. The retailer is currently working with a third party 
IT provider and central/local government on trialling this technology.

Training is important and could be delivered more efficiently if train-
ing plans were tailored to individual and organisational needs. For exam-
ple, bespoke reports per business unit could identify accident risk 
locations, tasks, roles, time and frequency, enabling targeted mitigations. 
Camera technology could capture accidents, identify danger spots, and 
record risk-related behaviours, leading to tailored staff training. It is ille-
gal in the UK to sell products past their use-by date. Currently, dates are 
checked, and outdated products are removed from the shelves manually. 
Detailed sales patterns are known and help staff to locate outdated prod-
ucts. Greater efficiency could be achieved if that data were used for staff 
training and further computerised the process.

There are insufficient skills in the business; some key people do read, 
learn, and encourage others into new ways of working. Credible external 
trainers are required to emphasise the benefits of new approaches. People 
need to learn and reassurance that technology will enable improved per-
formance rather than steal jobs. As technology evolves, new jobs and 
opportunities are being created.

Becoming too reliant on smart technology is a danger, particularly if 
any vulnerability in the systems enables hackers to access or steal personal 
or business critical data. In addition, as more data is collected to help the 
business, more employee personal data is held, and people need to know 
that this will be used ethically. Most importantly, digital transformation 
is more effective when technology and systems are designed for the future 
rather than merely computerising existing systems.

8.4.2	� Case Study 2: The British Armed Forces

AI & ML uses algorithms, systems, and platforms to deliver information 
more quickly and support decision making. Some systems interrogate 
data lakes or sit over legacy digital platforms that will not be updated, 
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extracting management information, creating dashboards, and improv-
ing organisational efficiency. Organisations must continuously advance 
their use of technology because peers and adversaries do.

Senior leaders read and learn extensively; as they learn more about the 
potential of AI&ML, their desire to change increases, and they are more 
able to adapt and accept its use. Leaders are responsible for meeting 
organisational strategic goals and can do so more effectively with more 
timely, accurate and extensive information. When managers and indi-
viduals interact with personal data and communicate effectively in real-
time through electronic devices, decision making is quicker and better 
informed. The army is very task and team-focused; through the advance-
ment of technology, it is becoming more agile and flexible, and ways of 
working are changing with implications for recruitment and training. 
Therefore, people need to be more adaptable and willing to learn 
and change.

A digital team at Army headquarters supports the deluge of new tech-
nologies; civilian contractors are engaged for installation and basic main-
tenance of technologies and development of staff skills. In a high 
performing ethos, consistency of approach is valued, diversity of thinking 
and access to specialised skill sets comes from bringing in these externals.

For example, more complex technology in tanks means that operators 
need more extensive training to operate, maintain, and carry out repairs 
in the field. In addition, the technical and cyber skills required in the 
workforce are changing, technically qualified graduates are increasingly 
required, and either recruited externally or trained internally. There are 
other recruitment and retention implications, as not all those with tech-
nical and cyber skills want to be part of the uniformed, disciplined ser-
vice, and civilian salaries are higher. More lateral entry and flexible 
contracts may be required to attract and retain vital skills.

Virtual Reality (VR) has the potential to radically change training, 
using AI-generated, realistic environments to enable training in for exam-
ple, situational problem solving or repairing equipment in battlefield 
conditions.

Currently, information is captured from sources including tanks, 
drones, and aircraft on a battlefield to improve environmental and opera-
tional understanding, allowing Commanders to make quicker decisions. 
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There are automated drones in development, using AI&ML to speed up 
the process of scanning and risk assessing buildings and terrain assimilat-
ing and making sense of information for better and safer decision mak-
ing. Drones can assimilate data and share it with computerised armoured 
vehicles (CAV) in the field, creating exceptional situational awareness 
and creating the possibility of removing the platoon commander who 
traditionally sits in the CAV.  A weaponised, fully autonomous CAV 
would dominate the environment and be very destructive. Ethically 
though, it may not be able to distinguish between an aggressor CAV and 
a bus full of school children. The human operator in the ‘kill decision’ is 
critical. Over-reliance on technology can have ethical implications.

Breaching army values and standards is taken seriously, and all person-
nel have annual, mandatory values training. However, this will need con-
tinuous adaptation to allow for the impact of technology, as people are 
still responsible for the outcomes of fully autonomous technology.

8.4.3	� Case Study 3: The UK Health Sector

A business that employs specialist clinicians and technicians who work in 
partnership with Health Service clinicians and individual patients to pro-
vide equipment and support. The demographic profile of the business is 
ageing; many staff have 20–40 years’ service, creating implications for 
organisational culture, knowledge transfer, recruitment, and training. In 
the technical side of the business, there is sophisticated assistive technol-
ogy. However, this knowledge is not applied internally to HR and man-
agement systems and many of these are manual. From an HR perspective, 
AI is seen as enabling gathering information and data in different ways, 
including surveys and focus groups, and analysing it for application in 
strategic decision-making and change.

Headcount, absence, and turnover data is used to support managers in 
identifying and resolving issues; for example, high turnover within the 
first year of employment might point to induction and integration issues. 
Most recruitment, onboarding and offboarding are manual, as is the pro-
cess of getting approvals within the business. The pandemic has enabled 
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some changes in communication, moving from post to email and the use 
of text messages.

While the HR team has basic data analysis skills and works with the IT 
department, who develop the reports required, stronger analytical skills 
and an understanding of the systems to enable developing reports them-
selves would be beneficial. Faster systems would create more time to 
gather and consider more meaningful data.

An e-training portal records attendance as well as reminds people when 
training is due; there is also significant use of traditional training meth-
ods. Technology in the future will enable the capture of individual learn-
ing needs and give individuals an insight into how they are doing against 
their objectives and how these align with business objectives. Although 
there will always be a need for the personal touch, business and HR sys-
tems cannot become fully automated.

Staff can access linked benefits and wellbeing platforms though it is 
hard to get people to engage with it. The platform enables managers and 
other employees to access guidance, policies, and links to other systems 
and information they need, including absence reporting and booking 
holidays. Background data from the platform can be used by HR to iden-
tify what wellbeing support people are interested in, and communica-
tions can then be tailored. More of this could be introduced in future, 
relating to training and development and managing time and attendance. 
Since the pandemic necessitated remote working, the business is becom-
ing more flexible in its approach to measuring time, attendance and 
work-related performance and outputs. Some work in the business is 
easier to measure than others.

It is possible that 3D printing could be introduced into manufacturing 
in the future, and links are being developed with local colleges to con-
sider ways of introducing apprenticeships and younger generations into 
the business. With a younger workforce, technology may also be easier to 
introduce. In addition, access to real-time and integrated HR data would 
enable more effective and responsive succession and resource planning, 
recruitment, onboarding, engagement and offboarding, and the HR 
department is beginning to appreciate just how useful technology could 
be to them in improving and streamlining systems, and in more focussed 
and frequent staff surveys to support engagement strategies.
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8.5	� Conclusion

An analysis of the three case studies revealed some common themes, sum-
marised in Table 8.1.

In all three case studies, and line with the findings of Jaiswal et  al. 
(2021), AI & ML plays as an important role in the improvement of oper-
ational efficiency, including the digitalisation of existing systems (what 
they refer to as tedious routine human tasks), and the opportunity to 
evaluate and improve systems before digitalisation. This efficiency 
improvement is more evident in the operational side of the organisations 
than in the HR and management systems, which is interesting since the 

Table 8.1  Common themes in the case studies

Theme
Case 
study 1

Case 
study 2

Case 
study 3

Efficiency improvement X X X
Predictive analytics X X X
Recruitment processes X X X
Tailored training and development X X X
Bespoke reporting X X X
Digitalisation of systems X X X
Improved access to data and data analysis X X X
Improved decision making X X X
Lack of current skills X X X
Need for Human input as well as 

technology
X X X

Creation of new jobs X X X
Danger of over reliance on technology X X
Ethical issues relating to application of 

technology
X X

Staff safety X X
Improved Communication X X
Need for external trainers and expertise X X
Absence reporting X X
Potential for bias X
Need for reassurance that jobs won’t be 

‘stolen’
X

Staff resistance X
Changes in ways people are employed X
Need to keep up with adversaries and 

competition
X
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literature review focused mostly on the uses of AI & ML within the HR 
function. However, both literature and the case study examples agree that 
the increasing use of technology requires changes in job design and the 
introduction of new jobs, impacting recruitment, selection, engagement, 
training and development of the employees who use it, therefore impact-
ing HR activity.

In applying AI&ML in HR systems and processes, the most common 
usage is in recruitment and selection, whether that is in scanning docu-
ments as part of the process or using technology in the attraction, engage-
ment, and communication with prospective applicants. However, a 
review of literature also found that the use of good HRIS enables HR to 
improve speed and efficiency and reduce cost in systematic tasks, includ-
ing shortlisting job applicants (Abraham et al., 2019; Bondarouk et al., 
2017a, b; Cooke et al., 2019a, b; Parry & Tyson, 2011).

Unanimously, technology enables better access to and analysis of data, 
and therefore, as also stated by Seeck and Diehl (2017) and Zanko et al. 
(2008), better management and strategic decision making. For example, 
access to detailed real-time data in the military is significant in improving 
decisions relating to the deployment of people and resources. In all cases, 
quality data also enables predictions to be made, and in the HR context, 
this can be applied in HR planning, succession planning, and training 
and development, both to meet strategic objectives and ensure that man-
datory training are completed before there is time expiration.

More specifically in training and development, practitioners see the 
possibility and benefits of tailored training plans for each employee, based 
on individual and organisational need, learning style, frequency of use of 
the subject of the training, and performance relating to the individual, 
organisational objectives. Interestingly, bespoke training plans was not a 
feature of the literature reviewed. Bespoke reporting throughout the 
organisation on health and safety, accidents, and compliance with regula-
tions enables hot-spots to be identified and tailored responses, including 
training, to be introduced.

It is common to bring in contractors, at least in the early days of digi-
talisation, to install and maintain new equipment and systems, and to 
support internal staff in developing new skill sets. However, all organisa-
tions interviewed reported a lack of knowledge and skills in house, this is 
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in common with the findings of Reilly (2018) and Martin (2019) who 
report a general lack of talent in all sectors, leaving employers unable to 
recruit the talent they require. The case study participants suggested that 
though over time, these skills and the confidence and willingness to use 
technologies do increase. Perhaps the most important is for organisations 
to become more adaptable and open to change.

Significantly, in these three very different organisations, a common 
focus was on the ethical and legal dimensions of integrating AI&ML, 
leading to new training and development needs in this area. As in Vrontis 
et al. (2021), there was also an emphasis on the need to introduce tech-
nologies to support people in their jobs, rather than to replace them. 
Human input is and will still be required; however, with appropriate use 
of technology, organisations can become more efficient, and access and 
use more accurate, timely and relevant data in their strategy development 
and decision making, and as stated by (Seeck & Diehl, 2017; Zanko 
et al., 2008), this impacts HR who are an enabler of organisational change 
and work reorganisation.

8.6	� Implications

AI is technology that can perform complex human-like tasks, including 
problem-solving, more quickly than a human can. ML is where a com-
puter program can learn to produce results and behaviours from the data 
and feedback it accesses, which the human author has not explicitly 
created.

AI&ML enable organisations to perform an increasing range of opera-
tional, management and HRM tasks with accuracy, efficiency, speed and 
cost-effectiveness. According to both our research and literature review, 
the most common usage in HRM is e-recruitment and the digitalisation 
of HRM systems.

Research suggested that the application of technology is generally 
more advanced in the operational rather than management and HRM 
systems aspects of organisations. There is scope to learn from this and 
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collaborate with more complex uses of AI&ML in the delivery of HRM 
support within businesses. For this, HR professionals should develop suf-
ficient knowledge, skills, and confidence to confidently collaborate with 
data analytics and technology specialists in designing and developing sys-
tems and solutions.

In delivering and monitoring learning and development, organisations 
use e-learning applications and VR. Research showed a strong desire for 
developing tailored development plans, using data collected through 
such things performance management systems and data collected through 
e-monitoring of work tasks. Learning and development and recruitment 
are enabled through the use of AI&ML. However, they are also impacted 
by its growing usage, as technology changes the nature of work within 
organisations. Technology inevitably affects jobs; however, whilst some 
jobs become obsolete, new jobs are being created. In addition, there is 
generally a shortage of appropriate skills across all sectors, leading to 
recruitment challenges and a need to re-train and upskill existing 
employees.

Research and literature review both identified the need to consider 
ethics in the use of technology and the potential vulnerabilities relating 
to security of personal and other confidential data. Therefore, there is a 
need for further training of employees in ethics and data security and the 
development of more regulation in these areas.

This research study contributes to the necessary groundwork as 
reviewed in its literature. In addition, it expands our understanding and 
expertise to identify HR and T &D literature gaps by critically consider-
ing how the role of key People Management professionals can be adapted 
to ensure sustainability and benefit to others in an age of machine learn-
ing, artificial intelligence and associated processes. Consequently, the 
chapter focused more deeply on the skills and competencies required by 
the hybrid professional in the future workplace. AI & ML are here to 
stay; HR professionals should embrace the possibilities it brings and 
become comfortable collaborating with technology and those who design 
and develop it with us.
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9
Technological Innovation 

and Performance Measurement 
in the Sport Sector

Mario Nicoliello

9.1	� Introduction

Technological innovation is playing an increasingly important role in the 
field of sports performance measurement. The new technologies have in 
fact made it possible to refine the timing and measurement systems, as 
well as have allowed the collection of numerous data on the athlete’s per-
formance, which in the past was not possible to have.

This chapter intends to analyse the impact of technology in measuring 
the sports performance of athletes, presenting the concrete case of Omega, 
the Swiss company that offers timing and measurement services at the 
Olympic Games, as well as the main world sports championships.

Worldwide Olympic Partner Omega, the Official Timekeeper of Tokyo 
2020+1 Olympic Games, has given fans a totally new understanding of 
each athlete’s performance during the last summer Olympics.
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Building on the company’s long legacy of Olympic timekeeping inno-
vations dating back to the 1932 Los Angeles Olympic Games, Omega’s 
latest technologies have collected a full range of real-time data during 
events, providing athletes, coaches and fans with a broader vision than 
ever (IOC, 2021). Regarding the experience of Tokyo 2020+1, in athlet-
ics, for example, athletes have been equipped with motion sensor tags on 
their starting numbers, which would interact with receivers around the 
track. Omega was therefore able to provide real-time information, such 
as real-time positions during races, real-time speed, acceleration, decel-
eration and total distance (IOC, 2021). Meanwhile, in swimming, 
image-tracking cameras around the pool were used to track each swim-
mer’s exact movements and provide similar data, including the number 
of strokes and distances between swimmers (IOC, 2021). Image-tracking 
cameras have also been used in beach volleyball, providing detailed infor-
mation on how each point was scored, including ball speed and how high 
players jumped for each shot (IOC, 2021). In gymnastics, a slightly dif-
ferent technology has been used, known as pose detection. This incredi-
bly advanced system recorded each athlete’s complete movements and 
was also used as a judgment tool for judges (IOC, 2021).

Omega’s latest innovations have also been seen in equestrian events, 
with special action-tracking image tracking technology and laser sensing 
used to pinpoint the horses’ movements. This provided data such as flight 
time and trajectory on jumps and the cyclist’s exact path along the route 
(IOC, 2021).

Using the framework of the Innovation Theory, the chapter will illus-
trate the consequences of the new technological systems both on the 
technical gesture of the athletes and on the communication language of 
the sporting event. The research aims to demonstrate how technology can 
be a driving force both in improving the performance of athletes and in 
disseminating the sporting event to an ever-increasing audience of users.

The chapter will continue as follows. Paragraph two will contain the 
literature review of the previous works on the field. We found articles and 
books searching in databases about innovation and sports sector. 
Paragraph three will contain the methodology of the research. The heart 
of the analysis will be the fourth paragraph, which will first present the 
history of Omega at the Olympic Games and then the innovations at 
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Tokyo 2020. Finally, the paragraph five will contain some concluding 
remarks.

9.2	� Literature Review

Innovation is a much debated element in the management literature, 
therefore different definitions have been provided by the authors in the 
past. The one considered to be the most comprehensive was provided by 
Damanpour: innovation involves the successful exploitation of new ideas 
that can generate value (Damanpour, 1996). Following this path it is pos-
sible to link the innovation with different concepts: product, process, 
service or technology (Oke et al., 2007). Innovation is a feature that char-
acterizes organisations over time, impacting on management behaviours 
and styles (Smith & Tushman, 2005), therefore according to Damanpour, 
from one side organisations have a history of innovation due to their abil-
ity to develop better effectiveness with implementation of successful 
innovations (Damanpour et al., 2009) and from the other side, the inno-
vation is important to the growth of resources devoted to creative activity 
(Damanpour & Schneider, 2006).

Very often innovations bring about a radical change, which requires a 
new use of resources (Damanpour, 1996). To this end, a real innovation 
strategy is needed that describes the way in which an organisation posi-
tions itself in its competitive environment for the development of new 
products and markets (Ratten & Ferreira, 2017). The innovation strategy 
requires management to make specific decisions about innovation goals, 
deciding how to allocate the resources that lead to innovation (Li & 
Atuahene-Gima, 2001). According to Saleh and Wang, the relationships 
between innovation and strategy will have an impact on the actions, 
behaviours and culture of the organisation (Saleh & Wang, 1993).

The innovation management literature distinguishes between the 
adoption and appropriation process (Clark et al., 1989). In sports, these 
topics were developed by Newell and Swan (1995), who discussed how 
decisions are made to use new ideas in the sport sector and how ideas are 
translated within an organisation (Newell & Swan, 1995). Obviously 
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these elements can also be considered from a functional and psychologi-
cal perspective (Antioco & Kleijnen, 2010).

According to Ratten and Ferreira (2017), the main objective of inno-
vation in the sports context concerns sports organisations that innovate 
to increase the number of members and to add more services (Thibault 
et al., 1993). This is a result of consumers playing a crucial role in sports 
organisations by generating new ideas as they have a more emotional 
attachment (Franke & Shah, 2003).

In fact, within the sports field, innovation is developed by consumers 
or participants given their high level of involvement (Newell & Swan, 
1995). This means that sports innovation is different from other types of 
innovation, which is usually developed within an organisation through 
research and development (Franke & Shah, 2003).

In particular, according to Ratten and Ferreira (2017), sports innova-
tion is different from others because very often users innovate equipment 
on their own instead of waiting for an organisation to do it. This brings 
innovation in sport to be dynamic as it is refined by members of the 
sporting community. Sports innovation by users rather than manufactur-
ers is popular due to the performance reward that comes with the change. 
This user-driven innovation can occur in organisations that wish to keep 
the innovation secret while benefiting for revenue-sharing reasons (Von 
Hippel, 2007).

Sports innovation tends to focus on the idea of improving the way 
sports are played, seen or watched. This research work fits precisely into 
this area, which aims to investigate the level of innovation introduced in 
the timekeeping system at the Olympic Games. Inside this last stream we 
want to follow the previous works by Nicoliello (2022) and Walvadkar 
and Kaufmann (2022), the first one dedicated to the impact of Covid19 
on the organisation of Olympic Games, the second one regarding the role 
of technology during a crisis (Vrontis et al., 2022).
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9.3	� Methodology

This research has developed following the method of the case study (Yin, 
1984), telling through the experience of Omega, how innovation has 
been carried out over the years at the Olympic Games.

In particular, the first part of the research was the construction of the 
historical evolution of the innovations promoted by Omega over the 
years, while the second focused on the innovations introduced at the 
Tokyo 2020+1 Olympic Games.

The research was able to benefit from the use of primary sources, since 
the material was requested directly from the company involved in the 
case study. In particular, the author contacted Omega’s external relations 
office directly, which provided descriptive material about Omega’s com-
mitment to the Olympic Games from 1932 to 2021 and when it was 
made again for Tokyo 2021.

Other sources that were used in the case study were the press informa-
tion released by both Omega and the International Olympic Committee 
during the Tokyo Games.

9.4	� Analysis

9.4.1	� The History of Omega at Olympic Games

As the Official Timekeeper of the Olympic Games in 29 editions since 
1932, Omega has experienced many innovative and memorable moments. 
In Los Angeles 1932, a single watchmaker is selected as the Official 
Timekeeper of the Olympic Games. Omega is the winner of the presti-
gious title, based on the unrivalled reputation earned through records of 
precision and excellence. It is a decisive year in the history of sports time-
keeping. The brand sends a watchmaker directly from Biel to Los Angeles, 
armed with 30 high-precision chronometers that allow an approximation 
to the tenth of a second in the measurement.

Omega’s first Winter Olympic Games are held in the German munici-
pality of Garmisch-Partenkirchen in 1936. Compared to summer 

9  Technological Innovation and Performance Measurement… 



188

competitions, winter events pose new challenges to the Swiss watch 
brand, in particular alpine skiing, for which, in the absence of a tele-
phone or radio connection between the start and finish, the brand is 
forced to indicate on a slip of paper at the exact start time and send it to 
the judges at the foot of the mountain by inserting it in the pocket of the 
next skier. But Omega’s precision and dedication shine once again. Like 
the sun and the perfect weather conditions of this edition, setting the 
stage for another year of historical results and times.

Two of the major revolutions in sports timekeeping appear for the first 
time in the summer at the 1948 Olympics. It is the beginning of the 
“electronic age”, when technology begins to supplant the capabilities of 
the human eye by offering better performance. Among the Omega tech-
nologies stand out the first photo finish, able to precisely identify the 
finishing positions in the races, and the first photoelectric cell, which 
electronically stops the chronometer at the precise moment in which the 
first athlete crosses the finish line.

As a sign of appreciation for Omega’s 20 years at the Olympic Games, 
in 1952 the brand was awarded the Cross of Merit by the IOC for “excep-
tional services rendered to the world of sport”. A dutiful tribute to the 
achievements up to that moment, but also to the continuous progress 
and innovations, such as the Quartz Time Recorder, an extraordinary 
electronic chronograph equipped with a high-speed printer that allowed 
competitions to be timed and instantly printed results to the hundredth 
of a second.

Swimming has always posed a series of specific challenges to timekeep-
ers due to the extreme environment in which the devices, immersed in 
water, find themselves operating. In 1956, however, Omega took a huge 
step forward by introducing the Swim Eight-O-Matic Timer, the world’s 
first semi-automatic stopwatch for swimming competitions. Pressing the 
trigger of the starting gun automatically activates the start time, while the 
counters at the finish line are stopped by manual electric stopwatches. 
The system finally manages to distinguish the winner between two swim-
mers who arrived almost at the same instant, marking the beginning of 
new discoveries in the sports field.

With the introduction of Omegascope technology, the Olympic view-
ing experience changes forever thanks to Omega. The new device 
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introduces the concept of communicating sports results in “real time”, 
thanks to the live superimposition of the athletes’ times on the lower part 
of the screen. From this moment, Omega precision is under the eyes of 
millions of spectators: the margin of error is getting smaller and smaller. 
Never had the public had such quick information about an event that 
took place miles away.

The advent of the contact plates invented by Omega is considered one 
of the most important moments in the history of timekeeping. The plates, 
90 cm high and 240 cm wide, were immersed in water for two thirds of 
the surface. They reacted to the slightest touch of the athletes who, hav-
ing reached the finish line, stopped time simply by touching them with 
their hand. Since then, the accuracy of the results of swimming competi-
tions could no longer be questioned.

In Montreal 1976, the new Omega Video Matrix Scoreboard is capa-
ble of displaying times, scores and rankings, as well as offering black and 
white video recordings. Designed for multiple alphabets, it transmits 
information to the entire Stade Olympique. The results of sporting events 
will help lay the foundations for the numerous advances and technical 
innovations of which the scoreboards will be protagonists in the future.

The 1984 Olympics are famous for the numerous and memorable ath-
letic results achieved, including the four gold medals won by the American 
Carl Lewis. On the track, Omega takes giant steps in timing, presenting 
the first false start detector, an extremely sensitive device that works by 
measuring the pressure exerted by each athlete on the starting blocks. 
During the forward momentum, the athlete’s physical strength triggers 
the reaction time, allowing Omega to detect every slightest false start.

The 1988 Seoul Summer Olympics are the first to boast computerized 
timekeeping. Instead of simply measuring, attributing and printing 
times, Omega is now also able to digitally record information and statis-
tics that are essential for a better understanding of each sport. In addition 
to ensuring future data security, the brand is also committed to providing 
real-time information to spectators in the main stadium, thanks to a new 
video matrix display that broadcasts the first images and video in colour.

For the first time since 1992, Omega returns to the position of Official 
Timekeeper of all Olympic events in Turin 2006. In speed skating, the 
brand’s brand new technology attracts attention: for the first time at the 
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Olympics, athletes wear special transponders on the ankles. These are 
microchips capable of sending and receiving signals via radio, thus allow-
ing Omega to record specific time measurements during each race.

In London 2012, with enhanced resolution of one millionth of a sec-
ond, Omega’s new Quantum Timer marks the beginning of a new gen-
eration of timekeeping tools. The resolution is 100 times higher than 
previous devices and, with a maximum variation of just one second every 
million seconds, it is five times more accurate.

PyeongChang 2018 represents the beginning of a new and no less dar-
ing era for Omega. With the use of unprecedented motion sensors and 
positioning systems, the Official Timekeeper is able to provide constant 
performance measurements of each athlete from start to finish. From the 
real-time speed of a single alpine skier to the formation of an entire ice 
hockey team, Omega provides specific information for each event as it 
unfolds. For athletes, the new technology provides the perfect analysis of 
their performance, while for viewers it ensures a better understanding of 
the event in progress.

9.4.2	� The Innovation at Tokyo 2020 Olympic Games

Tokyo 2020 has been the 29th time that Omega has acted as Official 
Timekeeper for the Olympic Games, with the company set to measure 
every second of action across 339 events in 33 sports. This monumental 
task has required 400 tonnes of equipment, 530 timekeepers and on-site 
professionals, 900 trained volunteers, 350 sport-specific scoreboards, 85 
public scoreboards and approximately 200 km of cables and optical fibre 
(Omega, 2021).

Each sporting event corresponds to timing systems and specific tech-
nologies for the individual disciplines. On this paragraph, firstly we show 
some of the Omega instruments most used during the Olympic Games. 
In particular: the electronic starting gun; the starting blocks; the new 
photo finish; photocell technology; the swimming light show; the con-
tact plates for swimming; the Quantum Timer; the high resolution score-
boards (Omega, 2021).
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�The Electronic Starting Gun

The problem with traditional guns is that sound travels at a slower speed 
than light, thus causing a delay in the acoustic perception of the starting 
signal by athletes in the furthest lanes. Therefore, the closer you get to the 
starter, the sooner the signal will be heard. The solution is an electronic 
pistol connected to speakers positioned behind each athlete’s shoulders. 
By pressing the trigger, the device automatically produces a sound, emits 
a bright flash and activates stopwatches. The fairest system to guarantee 
equal conditions at the start (Omega, 2021).

�The Starting Blocks

In addition to the loudspeakers, sensors that measure the force exerted by 
the athlete on the platform have been integrated into the starting blocks 
used in athletics competitions 4000 times per second. The sensing system 
instantly sends force measurements to an on-site computer so the starter 
can visually recognize false starts. According to the rules established by 
World Athletics, the minimum reaction time is 100 milliseconds (one 
tenth of a second). Any reaction below this limit is considered premature, 
placing the athlete in a false start situation (Omega, 2021).

�The Photo Finish

The Scan’O’Vision MYRIA is the most advanced photo finish in Omega’s 
history. Positioned on the finish line of sprint, obstacle course and other 
disciplines, it is able to capture up to 10,000 frames per second, generat-
ing a composite photo thanks to which the judges will be able to detect 
the times and draw up the official rankings of each event. The images 
captured by the photo finish are now emblematic of the Olympic Games, 
demonstrating how much the gap between athletes in some competitions 
can really be reduced (Omega, 2021).
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�Photocell Technology

Since 1948, the traditional ribbon at the finish line of athletics competi-
tion, it has been replaced by photocell technology, based on the emission 
of light rays. The moment the winner crosses the rays, the winning time 
is recorded instantly. Omega currently uses four photocells positioned on 
the finish line, all integrated into a single module, thus allowing the 
detection of multiple bodies. Although the system offers the timekeepers 
immediate finish times, the official times are nevertheless taken from the 
photo finish (Omega, 2021).

�The Swimming Light Show

The innovative system called Swimming Light Show involves the assem-
bly of lighting devices on the starting blocks at the end of the pool. At the 
end of the race, the appearance of a single large illuminated dot indicates 
the winner, two medium-sized dots show the runner-up and three smaller 
dots confirm third place. The ideal solution to allow athletes and specta-
tors to immediately grasp the outcome of the race (Omega, 2021).

�The Contact Plates for Swimming

At the end of a swimming competition, the famous contact plates posi-
tioned at both ends of the pool allow swimmers to “stop the clock” by 
exerting a pressure of 1.5–2.5 kg. Thanks to the contact plates, swim-
ming has long been the only sport in which the competitors themselves 
stop their race time. The technology, first introduced by Omega at the 
1968 Olympic Games, remains to this day the most accurate method for 
timing the times in such a demanding sport (Omega, 2021).

�The Quantum Timer

Mechanical stopwatches are a thing of the past. Today, Omega timekeep-
ing is based on the Quantum Timer, which has an enhanced resolution 
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of one millionth of a second. Powered by a component created from 
micro crystal and incorporated into the timer, it boasts a resolution 100 
times higher than previous devices and, with a maximum variation of just 
one second every ten million seconds, it is five times more accurate 
(Omega, 2021).

�The High Resolution Scoreboards

In addition to displaying text and information in real time, Omega’s 
high-resolution scoreboards transmit animations, videos and images of 
the athletes. Thanks to the use of modern effects, they show the names, 
results and national flags of the winners with great visibility, contributing 
to the spectacularity and exciting atmosphere of each event (Omega, 2021).

Now, we will focus on the specific sports, presenting the innovation 
inside the following competitions: athletics; swimming, beach volleyball, 
gymnastics and equestrian.

�Athletics

The athletes on the Tokyo tracks were all equipped with plates with 
motion sensors applied to the race numbers. The tags interact with 
numerous receivers positioned around the field and send essential infor-
mation. Thanks to this technology, we are able to provide the following 
information in real time: positions in real time (not only intermediate 
ones); speed in real time; acceleration; deceleration; the distance.

Now it is possible to watch the 400 m knowing exactly the actual posi-
tion of all the athletes at each lap. It was possible to watch the 100 m 
knowing who made the best acceleration at the start, or when the winner 
reached top speed. And it was even possible to look at the 10,000  m 
knowing the distance between the runners, or who is speeding up and 
who is slowing down (Omega, 2021).
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�Swimming

The performance of the swimmers was also subject to complete measure-
ments, in this case thanks to cameras for tracking images positioned 
around the pool, capable of detecting the movements of each athlete.

The data collected thanks to Computer Vision technology made it 
possible to provide the following information: the positions in real time 
(not only at each turn); speed in real time; acceleration; deceleration; the 
distances between the swimmers; the number of strokes.

Now you can watch the tight 200 m freestyle competitions knowing 
the real-time positions of all swimmers. It was possible to watch the 
100 m butterfly by comparing the number of strokes to understand how 
the race was won. And it was even possible to witness the hard-fought 
finals knowing who accelerated the most in the last meters (Omega, 2021).

�Beach Volleyball

For this sport, characterized by dynamic races held on the sand, cameras 
were used to track the images installed around the playing field, captur-
ing every moment of action. The cameras followed the ball and the play-
ers, providing detailed information on the game and the scoring of 
each point.

Among the information that has been provided, we point out: the 
distances covered by each player; the speed of the players and the ball; the 
techniques of the individual players, including number of jumps and 
height; the type of shots (blocks, spikes, etc.)

Thanks to all the data collected, it was possible to carry out a complete 
tactical analysis of the game, discovering the strengths and strategies of 
each player and each team (Omega, 2021).

�Gymnastics

A slightly different technology was used for gymnastics, known as Pose 
Detection, an extremely advanced system that represents a huge step 
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forward for sports timing, capable of detecting the complete movements 
and positions of each athlete.

Pose Detection technology has also been used by match judges as an 
evaluation tool, at their disposal to examine athletes’ technique. For 
instance: to evaluate the synchrony of gymnasts in the trampoline disci-
pline or to evaluate the horizontal movement in the trampoline 
(Omega, 2021).

�Equestrian

The special image tracking technology followed the action in equestrian 
disciplines, while the laser detection also made it possible to identify the 
movements of the horse. In this sport, the difference between gold and 
silver can depend on only one obstacle, so every second is of great 
importance.

The information provided concerned: the distances; average and real-
time speeds; the flight time during a jump; the accuracy of the path fol-
lowed by the rider; the trajectory during a jump (Omega, 2021).

9.5	� Discussion

Using the framework of the Innovation Theory, this chapter has illus-
trated the consequences of the new technological systems both on the 
technical gesture of the athletes and on the communication language of 
the sporting event, in order to demonstrate how technology can be a 
driving force both in improving the performance of athletes and in dis-
seminating the sporting event to an ever-increasing audience of users 
(Table 9.1).

The case of Omega can be of help to understand to corroborate the 
thesis underlying the study. The continuous innovation that has taken 
place since 1932 in timekeeping has in fact influenced the athlete’s ges-
ture, as athletes have adapted to the new means of measurement. Think 
of the case of the photo finish in athletics competitions, which has com-
pletely changed the preparation and approach in the last meters of the 
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Table 9.1  The innovations of Omega at Tokyo 2020 Olympic Games

Innovations Results

The electronic starting 
gun

Equal conditions at the start

The starting blocks Better recognise false starts
The new photo finish Gap between athletes in some competitions can 

really be reduced
Photocell technology Allowing the detection of multiple bodies
The swimming light 

show
To allow athletes and spectators to immediately 

grasp the outcome of the race
The contact plates for 

swimming
The competitors themselves stop their race time

The Quantum Timer It boasts a resolution 100 times higher than previous 
devices

The high resolution 
scoreboards

Contributing to the spectacularity and exciting 
atmosphere of each event

Sports Performance measurements

Athletics Positions in real time; speed in real time; acceleration; 
deceleration; the distance between athletes

Swimming Positions in real time; speed in real time; acceleration; 
deceleration; the distances between the swimmers; the 
number of strokes

Beach 
volleyball

The distances covered by each player; the speed of the players 
and the ball; the techniques of the individual players; the type 
of shots

Gymnastics Detecting the complete movements and positions of each 
athlete

 Equestrian Average and real-time speeds; the flight time during a jump; the 
accuracy of the path followed by the rider; the trajectory 
during a jump

Source: Our elaboration on data derived from Omega (2021)

race, when the sprinter arrives at the finish line with the torso forward. 
But we can also mention the case of the starting blocks, which have com-
pletely revolutionized the first phase of running, with the athletes who 
now try to exploit the tool to better launch themselves, assuming a par-
ticular rhythm of running in the first part of the speed races. Similar 
examples can also be drawn within the world of swimming, where the 
electric plate has upset the last phase of the competitions, with swimmers 
who have specialized in the final strokes and on the correct methods of 
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approaching the plate, which requires receive a specific force in order to 
block the stopwatch.

Innovation in the technological field has then completely upset the 
communication methods of the sporting event. First of all, the data and 
information that can be conveyed to the public has increased. Staying in 
the field of athletics, the reaction time to the shot has become a parame-
ter for measuring the efficiency of the start phase, just as the measure-
ment of the point at which each sprinter achieves the maximum speed 
has become a way to critically analyse the races. In beach volleyball, on 
the other hand, the accuracy of the dunk, or the distance travelled by the 
athletes or the speed reached by the serve are now elements that form the 
basis of communication regarding the matches. Technological innovation 
has therefore increased the numbers available to all professionals and 
allowed the processing of useful statistics for coaches to set up matches, 
for players to improve in some aspects, for fans to better appreciate some 
phases of the game, for journalists to fill their reports with numbers, and 
for statisticians who have found a precious source in the databases full of 
data to experiment with new elaborations.

On the one hand, the innovation has improved the performance of 
athletes, on the other hand it has increased the audience of sporting 
events, since all the innovations described in the previous paragraph have 
made it possible to enjoy the competition better, to immerse yourself 
more in the atmosphere of the race, to have fun using a new concept of 
the event.

Compared to previous works, the case told in this chapter allows us to 
affirm how technological innovation has changed the way in which sport 
is not only played, but also observed. Following the conclusions of Ratten 
and Ferreira (2017), this chapter shows how the technology can create a 
new type of product in a sport event, because the innovation improves 
the way in which the performance can be measured and communicated. 
Carrying on the work by Li and Atuahene-Gima (2001) the case of 
Omega confirms how the choice of resources’ allocation is strategic in 
order to guarantee the success: focusing on the most important and pop-
ular sports Omega has reached a great audience with its innovations. 
Athletes have played an important role in the process established by 
Omega, therefore this case confirm also the thesis of Newell and Swan 
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(1995) about the involvement of people in the innovation process. 
Finally, the case of Omega confirms what was previously stated in the 
literature, regarding the ability of technological innovation to completely 
change the use of a sporting event (Ratten & Ferreira, 2017).

Furthermore, the Omega case is interesting because it allows for a 
comparison over the years, considering the lasting presence of the Swiss 
company at the Olympic Games, and to be able to broaden the spectrum 
of analysis also to the future. The words of the number one of the Olympic 
family are significant in this regard. According to IOC President, Thomas 
Bach, “The Olympic Games is about sports, and sports is about results. 
We are always excited about how Omega is driving timekeeping forward 
and adapting it to the new world we are living in. We have the same 
interests: to serve the athletes, to enrich their experience and enrich the 
experience of fans all over the world”.

In 2017, Omega extended its Worldwide Olympic Partnership with 
the IOC through to 2032, when the company will mark 100 years since 
it started its relationship with the Olympic Games.

We therefore expect that the history of innovation will continue and 
that other innovations will be introduced in the field of timekeeping so 
as to confirm what emerged from the case presented in this chapter. This 
new story could be the potential future developments of this research.
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10
Opening up the Black Box 

on Digitalisation and Agility: Key 
Drivers and Main Outcomes

Salim Chouaibi, Matteo Rossi, Jamel Chouaibi, 
and Alkis Thrassou

10.1	� Introduction

Nowadays, digitalisation or more specifically digital transformation is on 
the lips of all executives in all sectors thanks to its magical effect on busi-
ness performance. Indeed, digital technologies are important because 
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they can be used to coordinate resources more efficiently. In addition, the 
integration of digital technologies affects large parts of companies and 
even exceeds their capacities and borders. They impact products, business 
processes, sales and even supply chains. Thus, it should be noted that 
digitalisation has many advantages. First, it optimizes business perfor-
mance by increasing productivity, based on better communication 
between the various stakeholders (Downes & Nunes, 2013). Nevertheless, 
the use of digital technologies also has drawbacks such as security prob-
lems, the risk of loss of information and the problem of dispersion. Thus, 
since we have new technologies and new tools, we have new technical 
problems.

On the one hand, digital technologies have a remarkable impact on the 
competitive advantage of companies and on their organisational perfor-
mance and on the other hand it affects the strategy of sustainability. 
According to Strange and Zucchella (2017), they allow the organisation 
to face new competitive threats and they create a strong competitor of the 
company that does not dare to contribute to the new digitalized markets 
without any concern to be more flexible to changes. As a result, a com-
pany can use different types of digital technologies, such as the Big Data, 
to improve their competitive advantages (Pagani & Pardo, 2017; Strange 
& Zucchella, 2017). Similarly, digitalisation also influences the sustain-
able development of the firm. According to Pagani and Pardo (2017), 
digitalisation has become a necessity in the sustainable development 
strategy of most companies. In fact, it ensures the creation and use of 
new, more socially responsible products and services while also helping to 
promote them. Digitisation facilitates the integration of stakeholders 
into the eco-responsible strategy of their companies.

Our paper attempts to solve the problems of digital transformation on 
the firm’s organisational performance and sustainable development. Also, 
given the scarcity of works on the role of digital technologies in competi-
tive advantage and sustainable development, we found that a study on 
this field can be useful as it can help Tunisian companies enormously to 
carry out their business of a more efficient way. Based on what has been 
advanced, we can ask the following question:
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Q1: What is the impact of technological and digital transformation 
within the company on their organisational performance?

Q2: To what extent does the adoption of a digital and innovative strategy 
affect the firm’s sustainable development?

It follows that the objective of this work is to examine the effect of 
digital technologies on organisational performance and sustainable 
development.

On the theoretical level, we seek to present the theoretical foundations 
of the relationship between digital transformations and organisational 
performance on the one hand and sustainable development on the other 
one. On a practical level, this work presents some managerial contribu-
tions for decision-makers in the Tunisian context. Indeed, our results 
may be useful to business managers facing from problems regarding the 
implementation of digital technologies within companies and how to 
exploit them effectively. Our study enables the company to better assess 
the digital transformation as well as the investments in innovation tech-
nologies and its future growth opportunities in a context where the digi-
talisation and innovation occupy a central position in business valuation.

The remainder of this document is organized as follows: Sect. 10.2 
reviews the literature and outlines the hypotheses development. Section 
10.3 describes the sample selection and its characteristics, the data 
sources, and the model specification. The main empirical results and the 
contributions as well as the implications of our study are presented and 
discussed in Sect. 10.4. Finally, concluding remarks are given in Sect. 10.5.

10.2	� Literature Review 
and Hypotheses Development

In general, the venture undertaking act is a complex concept that can be 
studied via different approaches and perspectives. Relying on the 
innovation-based approach, transformation and digital technologies are 
usually recognized as the innovative creation of new organisational per-
formance and sustainable development.
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10.2.1	� Digital Technologies 
and Organisational Performance

The relationships binding digital technologies, various resources and 
capabilities, likely to boost corporate organisational performance, seems 
worth investigating for an effective enhancement of business growth, 
expansion and internationalisation to take place (Coviello et al., 2017; 
Neubert, 2018; Wittkop et al., 2018).

The term digitisation refers to the implementation of digital technolo-
gies and relevant infrastructures in the business, economic and social 
realms (Autio, 2017). In effect, companies usually apply different types of 
digital technologies, such as e-commerce, for the sake of setting up and 
boosting organisational performance (Autio, 2018; Nambisan, 2017). 
These companies could therefore deploy new technologies to enhance 
their competitive advantages and organisational performance (Pagani & 
Pardo, 2017; Strange & Zucchella, 2017).

Indeed, following the rapid evolution of technology, companies are 
compelled to reconsider the idea of implementing innovative technical 
solutions to achieve productivity gains and win competitive advantages. 
Moreover, several countries are thinking about their future competitive 
advantages, highly dependent on good and service based industries entail-
ing a high degree of knowledge and heavily reliant on new technologies. 
These goods and services are characterized with a high added-value on the 
world market, which influences organisational performance, likely to 
generate considerable wealth (Anderson, 1997).

However, there are clear examples where new technologies are already 
having a revolutionary impact. These technologies drive innovation in 
manufacturing, defense and aerospace, medicine, transportation, finan-
cial services, entertainment and education. But even in traditionally low-
tech market sectors, new technologies are transforming the rules of 
competition.

To remain competitive in today’s business world and continue to grow 
and evolve, firms must embrace digital technologies in a mainstream and 
incremental manner. Indeed, engaging in digital transformation can 
allow companies to overcome the various difficulties and maintain an 
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increasing rate of performance and therefore increase operational effi-
ciency (Rybacki & Kowalski, 2018). It can be concluded from the above 
that there is a strong positive correlation between the use of digital tech-
nologies and improved organisational performance.

A company can use different types of digital technologies to improve 
their organisational performance and ensure their competitive advan-
tages (Pagani & Pardo, 2017; Strange & Zucchella, 2017). Thus, the use 
of digital technologies can bring new business opportunities to the com-
pany, and improve the roles of operators in the value chain, which auto-
matically increases the organisational performance of the firm.

Thus, the use of digital technologies provides a competitive advantage 
over other market players (Delahaye et al., 2019). Similarly, according to 
Barlatier and Burger-Helmchen (2019) “organisations are becoming ‘dig-
ital’; they increasingly rely on complex information technologies to 
reduce their transaction costs and increase their competitive advantages 
(Strandhagen et al., 2019). To conclude, “While competition has always 
been fierce, the novelty generated by digital is that we no longer know 
where the threat will come from. Hence the need for very active monitor-
ing. Digitisation is an important phenomenon these days and represents 
a real danger for companies, which are seeing their number of competi-
tors double or even triple. ».

H1: Digital transformation is positively associated with organisational 
performance.

10.2.2	� Innovation Intensity 
and Organisational Performance

The world has experienced extreme environmental degradation in recent 
decades. Indeed, the extensive growth mode has resulted in severe envi-
ronmental pollution and ecological devastation, which has deeply affected 
people’s normal life. Companies are generally considered to be the main 
cause of environmental problems and therefore they are subject to enor-
mous pressure for environmental legitimacy from various stakeholders 
(Bansal & Clelland, 2004).
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In addition, pressure from the media, consumers and other stakehold-
ers has prompted companies to adopt innovative measures to improve 
their environmental performance. For this, we seek to know to what 
extent the responsible innovation strategy influences the organisational 
performance of the company and its competitive advantage in the mar-
ket. At this stage, a lot of research has shown that innovation has always 
played an important role in the life of firms (Li et al., 2017). In fact, it 
represents a determining factor in their strategy to ensure their competi-
tiveness and profitability (Michelino et  al., 2014; Delgado-Ceballos 
et al., 2012; Murillo-Luna et al., 2011).

There are also several innovation strategies chosen by the company to 
ensure its sustainability, such as responsible innovation or green innova-
tion. From different points of view, the innovation strategy is not only to 
develop the environmental performance of the company, but also to pro-
vide a competitive advantage (Phillips & Gully, 2015). Thus, a positive 
synergy occurs between the objectives of the firm and those of its envi-
ronment in order to have a sustainable and productive research objective 
and a good policy of innovation in order to improve organisational per-
formance (Horváthová, 2012; Amores-Salvadó et al., 2014; Lee & Min, 
2015). As a result, a new innovation strategy based on the concept of 
corporate social responsibility appears to set the objectives of the com-
pany and its environment. Consequently, all companies are increasingly 
called upon to be socially responsible in terms of innovation to better 
manage their environmental impact and ensure organisational perfor-
mance (Bi et al., 2016).

Several have examined the effect of business innovation on their organ-
isational performance, even at times of crisis (Vrontis et al., 2022a, b, c). 
In fact, most theoretical and empirical studies recognize that knowledge 
and innovation are essential to creating organisational performance. For 
example, Thornhill (2006) showed that the interaction between innova-
tion and knowledge significantly improves business performance. 
Similarly, Chang (2011) claim that a company’s innovation performance 
has a positive effect on organisational performance. For their part, 
Conding et al. (2012) claim that innovation which has a positive rela-
tionship with ecological performance and environmental performance of 
the company is an important dimension of organisational performance. 
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Likewise, in the light of a study carried out by Dangelico and Pujari 
(2010), innovation has a direct link with the productivity of the com-
pany, such as the reduction of toxic components in products, the reduc-
tion of emissions and energy consumption which positively influences its 
organisational performance. In particular, innovation explains well the 
major changes concerning the environmental performance and the com-
petitive advantage of the company.

Gueguen and Isckia (2011) notes that in some cases, innovation can 
lead the company to a monopoly situation and therefore an improvement 
in its organisational performance. Thus, on the basis of these develop-
ments, we can see that the degree of innovation intensity of companies 
positively and significantly influences organisational performance. 
Therefore, and in the light of this theoretical and empirical literature, it is 
possible to formulate the following hypothesis:

H2. The degree of innovation intensity of companies has a positive 
impact on their organisational performance

10.2.3	� Digital Technology 
and Sustainable Development

Nowadays, corporate social responsibility and digital transformation are 
one of the most important factors of competitiveness. Indeed, the mod-
ern business and social environment is constantly changing. These 
changes are strongly influenced by technological advances. Additionally, 
sustainable development is a relatively new concept generally influenced 
by two main factors; the first factor is the second manages the world as 
for the second, it manifests itself in digitalisation. The Internet, as a digi-
tal technology, has become a tool for CSR discussion and analysis in the 
era of digitalisation. Moreover, digital transformation has largely contrib-
uted to the reduction of pollutant emissions and therefore better environ-
mental protection.

As one of the well-known examples of digital technologies, the inter-
net remains a tool for improving the sustainable development of organ-
isations in the era of digitalisation. Indeed, the digital transformation has 
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largely contributed to the reduction of pollution and the effective protec-
tion of the environment. Also, this transformation allows people to solve 
their traditional problems in a modern and especially digital way. 
Moreover, it is not just a series of activities based on digital tools but also 
a stimulus for cultural and social change (Orbik & Zozuľaková, 2019).

In recent years, we have seen the emergence of a new concept which is 
the embryo of the encounter between the term CSR and digitalisation 
which is corporate digital responsibility. In fact, the latter is the new cor-
porate direction that merges its ethical considerations, trying to ensure 
socially responsible transitions for an increasingly digitized workforce. In 
addition, the use of digital technologies and sustainable development 
remain strategic imperatives that converge by triggering major transfor-
mations within the company as well as society (Kiron & Unruh, 2018; 
Osburg, T., & Lohrmann, 2017). This convergence is seen as a winning 
combination, not exempt from challenges that offers plenty of opportu-
nities within and beyond organisational boundaries by overcoming the 
information vacuum. On the other hand, some experts consider that 
digital technology and sustainable development are two contradictory 
concepts that lead to changes in social and ecological systems (Gebhardt, 
2017). However, the link between the two domains remains poorly 
explored, there is a lack of experience regarding this relationship and the 
following questions must be asked: If and to what extent the era of digi-
talisation could contribute or compromise the situation of sustainable 
development (Seele & Lock, 2017)? What is the role of digital technolo-
gies in the pursuit of social prosperity and how can corporate social 
responsibility be improved by using digital technologies?

Thus, it can be said that digitalisation is a cultural change that does not 
only require the use of digital technologies in the management of compa-
nies, but involves the awareness of people working in the field of business 
which influences sustainable development.

Digitisation has given rise to a large number of new services in the 
public and private sectors. Indeed, it helps people find a common plat-
form to voice their issues, concerns and connect with the rest of the world 
that not only transforms the way businesses work, but also enables citi-
zens around the world to access the best services in many sectors. Thus, 

  S. Chouaibi et al.



209

the use of digital technologies makes possible the idea of a “shared econ-
omy”. This brings potential environmental benefits due to the efficient 
use of resources (Osburg & Lohrmann, 2017). Therefore, and in the light 
of this theoretical and empirical literature, it is possible to formulate the 
following hypothesis:

H3: Technology and Digital transformation is positively associated with 
sustainable development.

10.2.4	� Innovation Intensity 
and Sustainable Development

Innovation is an important approach to adopt to achieve sustainable 
development. In this sense, Miozzo et al. (2016) find that an innovative 
firm is one that chooses to develop a strategy based on its productive 
resources in order to have a sustainable development situation. Indeed, 
innovation refers to the generation of new ideas, products, services, pro-
cesses or management systems that can be used to address environmental 
issues (Rennings, 2000; Asensio & Delmas, 2015). In addition, it can 
effectively reduce environmental pollution and negative impacts of 
resource and energy use processes, thereby creating sustainable develop-
ment (Kemp & Pearson, 2007; Cormier & Magnan, 2015). According to 
Bi et  al. (2016), low-carbon technological innovation as a responsible 
innovation activity not only improves the energy efficiency of the com-
pany and reduces the intensity of carbon emissions, but also increases its 
performance.

Thus, innovation also means the development of products that have 
positive or less negative effects on the environment during their life cycle, 
which has a sustainable competitive advantage and therefore an improve-
ment in sustainability (Durif et al., 2010). The interaction between inno-
vation and sustainable development is mainly concerned with energy 
saving, pollution prevention, environmental protection, waste recycling 
and sustainability, which positively influences and significantly the com-
pany’s sustainable development (Chen et al., 2006; Cormier & Magnan, 
2015). All these examples show the trend of innovative companies in 
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protecting the environment in order to ensure sustainable financial 
performance.

Due to the interplay between sustainability and innovation, Dangelico 
and Pujari (2010) state that innovation is nowadays a strategic priority 
which consists in improving the organisational performance of the com-
pany. In the same line, Li et al. (2017) state that innovation is not only 
an important means for firms to gain competitive advantage in the future, 
but also a fundamental requirement for gaining legitimacy.

H4. The degree of innovation intensity has a positive impact on sustain-
able development

10.3	� Research Design and Methodology

10.3.1	� Sample Selection and Data Collection

The main objective of our paper is to empirically examine the effect of the 
integration of digital technologies into business practices on organisa-
tional performance and sustainable development. As a result, our popula-
tion is made up of Tunisian companies that belong to different sectors. 
The nature of the research problem allowed us to retain a quantitative 
methodology. A survey questionnaire was developed and submitted to a 
validation process. In order to characterize technological developments 
and their impact on economic sectors in Tunisia, we used a specific data-
base developed by the Institute of Arab Business Managers (IACE). This 
database brings together data collected from more than 300 companies 
from all sectors in Tunisia. The representativeness of the sample is 
accepted. The survey was carried out during the 2020. The data collec-
tion phase allowed us to collect 270 questionnaires. These results rein-
force the reliability of our sample because the respondents have the 
experience required to respond appropriately to our questionnaire. We 
find that the majority of respondents belong to the banking sector or 
have a technological activity (Table 10.1).
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Sample Firms

Overall list 300
Less companies with lack of total data (6)
Less firms with missing data (24)
Final sample 270

Table 10.1  Sample 
selection

10.3.2	� Data Collection and Variables Measurement

�The Data Collection

Data collection was done through the administration of a questionnaire 
to engineers and administrative teams of Tunisian companies, as well as 
from annual reports. We will use the database of a survey conducted by 
the services of the Institute of Arab Business Managers (IACE) specifi-
cally implemented for the observation of these phenomena in order to 
characterize the current dynamics in terms of digitisation. The questions 
concerning sustainable development were taken from a survey carried out 
by the National Institute of Statistics and Economic Studies of the 
Ministry of Economy and Finance of the French Republic. In fact, this 
survey is devoted to corporate strategy in the field of sustainable develop-
ment, which is directly related to our research work. Our questionnaire 
includes only closed questions. This choice allows us to ensure rapid data 
collection and to carry out a quantitative analysis of all the items addressed 
to the subjects.

�Choice of Used Approach

As part of our empirical analysis, we did, first, the exploratory factor 
analysis using mainly the method of principal component analysis (PCA). 
Then we used the multiple linear regression method to test the effect of 
digital transformation, and the intensity of innovation on organisational 
performance and on the sustainable development of companies. Both 
analyzes are performed using SPSS software.
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�Variables

Our methodological approach is realized by a measurement of the vari-
ables, which will be followed by a presentation of the model to test the 
hypotheses of the study.

10.3.3	� Dependent Variable

�Organisational Performance (ORG_PER)

Many studies on the value of digitalisation and agility adopt the financial 
performance to explain how organisations gain and sustain competitive 
advantage and superior organisational performance by utilizing IT (Amit 
& Schoemaker, 1993). As part of our analysis, it is proposed to measure 
the organisational performance «ORG_PER» of the companies in our 
sample by a score developed by Turel and Bart (2014) to ensure compa-
rability between companies.

What is the relative “performance standing” of the organisation in its 
industry (i.e., compared to competitors)?, and the Board’s satisfaction 
with the organisation’s current financial performance (1 = Significantly 
low, 7 = Significantly high).

�Sustainable Development (SUS_DEV)

Sustainable development is the latest novelty of companies thanks to 
these effects on the organisational and financial performance of compa-
nies. In fact, previous studies present a number of principles related to 
sustainable development. It concludes that there is a need to develop 
indicators to monitor progress in this term (Stevens, 2006). Indeed, these 
indicators are necessary for decision-makers and their environments to 
become aware of the links that unite economic, environmental and social 
values as well as the trade-offs that take place between them in order to 
assess the long-term implications of decisions and current behaviors. The 
concept of CSR is used to take into account the social and environmental 
impacts of the company’s activities to integrate the challenges of 
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sustainable development within the organisation and in their interactions 
with their stakeholders. Thus, we can use the measurement of CSR to 
measure sustainable development. This is what we will do in this study. 
To measure sustainable development, respondents were asked to provide 
their assessments of the company’s commitment to CSR.

10.3.4	� Variables of Interest

Digital Transformation  Several categories of business-related explana-
tory variables can be used to test their effects on organisational perfor-
mance. We focus on a single variable of interest which is the subject of 
our study. The adoption of digital transformation and communication 
technology it is a composite score developed by Scuotto et  al. (2017) 
calculated based on a combination of several items reflecting the ICTs 
information orientation, R & D investment, Partner intensity and 
Development of incremental innovation of each company. Composite 
index of the adoption of digital transformation and communication 
technology, calculated as combination of several elements (see Table 10.2).

Innovation Level (INN_LEV)  To determine the innovation level, we will 
adopt the same measure that has been used in several studies such as: Brown 
et al. (2013), Hsu et al. (2014), Bena and Simintzi (2016), Zhong (2018). 
In this paper, the level of innovation is measured by the intensity of research 
and development (R & D) which is calculated as an investment in R & D 
divided by total assets.

10.3.5	� Control Variables

The link between digitalisation, Innovation level and the sustainable 
development and organisational performance for Tunisian may be influ-
enced by several other variables that need to be controlled. Thus, we 
included in our model several control variables.
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Table 10.2  Measures and items

Measure Items
Questions (extracted from 
the definition of each item) References

ICTs ICTs information Implementation of ICTs to 
inform employees and 
customers and/or to 
obtain information and 
data concerning 
competitors

López‐Nicolás and 
Soto‐Acosta 
(2010), Zhu and 
Kraemer (2005)

ICTs 
communication 
orientation

Implementation of ICTs to 
receive and/or debate 
Suggestions from 
employees, customers and 
partners

López‐Nicolás and 
Soto‐Acosta 
(2010), Zhu and 
Kraemer (2005)

ICTs workflow 
orientation

Implementation of ICTs to 
support the automation 
of internal and external 
processes

López‐Nicolás and 
Soto‐Acosta 
(2010), Zhu and 
Kraemer (2005)

In‐house R & D R & D investment The importance of investing 
in internal R & D to aid 
the innovation process

Cohen and 
Levinthal (1990)

Internal 
knowledge 
development

The importance of internal 
R & D in developing new 
knowledge

Tidd and Trewhella 
(1997), Camisón 
and Villar-López 
(2014)

Knowledge 
storage

The ability of retaining and 
storing knowledge over 
time

Alavi and Leidner 
(2001), Camisón 
and Villar-López 
(2014)

Open 
innovation

Partner intensity The intensity of 
relationships with each 
external source of 
knowledge

Aloini et al. (2015)

E‐collaboration 
tools

Interaction with external 
sources of knowledge 
Facilitated by the use of 
Internet technologies

Chan et al. (2012)

Openness variety External sources of 
knowledge are involved in 
the innovation process

Aloini et al. (2015)

(continued)
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Measure Items
Questions (extracted from 
the definition of each item) References

SME’s 
innovation 
performance

Development of 
incremental 
innovation

The ability of the firm to 
produce improved 
products and/or services

Soto Acosta et al. 
(2016)

Development of 
radical 
innovation

The ability of the firm to 
produce products and/or 
services that are 
completely new

Soto Acosta et al. 
(2016)

Opening up of 
new markets

The opportunity to 
introduce the business to 
new markets

Aloini et al. (2015), 
Soto‐Acosta et al. 
(2016)

Source: Scuotto et al. (2017)

Table 10.2  (continued)

•	 Firm size (SIZE): is measured as the natural log of total assets. On prior 
research firm size has been shown to be an important determinant of 
organisational performance. We find that larger firms are likely to be 
more organisational performance than smaller firms.

•	 Leverage (LEV): is measured as total debt divided by total equity, is 
included as a control variable as firms that have higher debt-to-equity 
ratios are not efficient at creating value.

•	 Women board directors (WOM_BD): to calculate the female director 
ratio, we divided the number of women board members by the total 
number of board members (Nielsen & Huse, 2010; Sun et al., 2015; 
Post & Byron, 2015; Adams, 2016).

10.3.6	� Model Development

First of all, it should be remembered that our objective is to test the 
impact of the integration of digital technologies and innovation on the 
organisational performance and on the sustainable development of 
Tunisian companies.
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All the variables are well defined previously in a detailed way. ε is the 
error term and the indices i represent the companies.

10.4	� Empirical Results

10.4.1	� Multivariate Analysis

To define the role of “digital transformation”, the regression of organisa-
tional performance and sustainable development as dependent variables 
are depicted in Table 10.3. Our findings highlight a positive and signifi-
cant relationship between digital transformation and organisational per-
formance and between digital transformation and sustainable development 
confirming the research hypotheses. The results show that all control vari-
ables are statistically significant in the explanation of the studied phe-
nomenon. The results of the multiple regression in Table 10.3 support 
several indications, starting from Fisher’s statistics (F) measuring the 
overall significance of the model, which is equal to 11.814 for M1 and 
10.26 for M2, confirming the validity and the reliability of the model at 
a significance level lower than 1%. R2 for M1 is equal to 0.2836, meaning 
that the independent variables explain at 28.36% the variation of the 
organisational performance. R2 for M2 is equal to 0.3012. In other 
words, the model demonstrates an explanatory power equal to 30.12%, a 
quite significant percentage.
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Table 10.3  Regression results

Dependent variable ORG_PER SUS_DEV

Variable Coefficient t-statistic Coefficient t-statistic

Intercept 3.3256*** 3.65 0.473*** 4.87
DIG_TRA 0.6532*** 4.58 0.066** 2.81
INN_LEV 0.3584** 2.53 0.344*** 3.47
SIZE 0.3658* 1.98 0.312 1.89
LEV −0.7256*** −3.51 0.280* 1.69
WOM_BD 2.3674** 2.64 0.145** 2.05

R2 = 0.2836 0.3251
R2 Adjusted = 0.2793 0.3012
F- statistic 11.84 (0.000) 10.261 (0.000)

***: significant at the threshold of 1%; **: significant at the level of 5%; *: 
significant at the level of10%

10.4.2	� Results Discussion and Potential Scientific 
and Managerial Implications

It is worth highlighting that the decision to adopt digital technologies is 
usually enhanced with improvements in innovation (social networks, 
mobile connections for professional purposes, as well as dynamic and 
innovative solutions for organizing meetings). As expected, boosting 
investments in innovation technologies helps firms address and tackle the 
current globally dynamic environment. In this respect, the first hypoth-
esis (H1) (Model 10.1) is intended to verify whether digital transforma-
tion does positively influence organisational performance. As indicated 
on Table 10.3, digital transformation is positively (0.6532) and signifi-
cantly connected with organisational performance (whose associated 
value is 4.58 with p = 0.000), which allows to accept H1. Such a result 
corroborates well the study findings of Manyika et al. (2015), outlining 
that mobile connections, as a new concept, requiring greater attention 
and reporting, for professional reasons to improve organisational perfor-
mance (Bodwell & Chermack, 2010; Vecchiato et  al., 2020). On the 
other hand, technological applications appear to provide a noticeable 
contribution to the academic literature, by supplementing the limited 
body of research, dealing with organisational performance and corporate 
governance, with an innovative corporate expansion setting.
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As regards the second hypothesis (H2) (Model 10.1), it states that 
company innovation-intensity degree has a positive impact on its organ-
isational performance. As Table  10.3 illustrates, innovation intensity 
proves to demonstrate a positive (0.3584) and significant (Student’s t = 
2.53) effect, denoting that this variable displays an effect on organisa-
tional performance in this respect. Such a finding confirms well a number 
of previous studies published results (Wang & Shyu, 2009; Guiral, 2012; 
Bourdeau et  al., 2020), highlighting that extensive implementation of 
innovation intensity positively affects and enhances operational perfor-
mance. Indeed, the innovation process stands as an important driver of 
performance, for both internal efficiency and competitiveness, exhibiting 
a key role of innovation in boosting and developing the corporate organ-
isational context. In this regard, digitisation is considered as a systemic 
organisational value and a strategy highly cherished by leadership. Yet, it 
is likely to face significant risk of repression or limited impact. Thus, 
organisational performance turns out to be highly affected by the adop-
tion of digital technologies and digital transformation journeys in a global 
volatility struck business environment.

As regards the third hypothesis (H3) (Model 10.2), it states that technol-
ogy and digital transformation have an influence on the sustainable devel-
opment intention, demonstrating a positive effect in this respect. Actually, 
this variable relating coefficient is discovered to be positive (0.066) and 
significant (Student’s t = 2.81), reflecting well that technology and digital 
transformation effectiveness turn out to be significant predictors of sustain-
able development. Initially, research intensity had a significant impact on 
productivity, and an increase in research intensity could significantly affect 
the of sustainable development growth (Wang & Shyu, 2009).

Regarding the fourth hypothesis (H4), maintaining that the degree of 
innovation intensity helps in influencing sustainable development inten-
tion. Appears to display a positive (0.344) and significant (Student’s t = 
3.47) associated variable coefficient. The innovation intensity degree is 
specific and measurable in terms of productivity and entrepreneurial 
development spirit, and then, the innovation intensity is quite powerful 
to stimulate sustainable development decisions. International research 
indicates that innovation intensity helps in stimulating the processes of 
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sustainable development, the use of new approaches in the development 
and adoption of regulations in the financial market affect sustainable 
development. In fact, growth in corporate digitalisation and innovation 
is likely to contribute in effectively implementing prudential rules, 
including those dealing with the need to protect public interests and 
increase sustainable development.

10.5	� Conclusion

This paper attempted to fill the gap in the literature by theoretically 
investigating the logically plausible association between the digital trans-
formation and organisational performance in emerging context markets. 
Our results confirm the expectations regarding the impact of the digital 
transformation on organisational performance in Tunisian companies. 
The results of the research have revealed that knowledge, digital transfor-
mation and technologies have an impact on firms’ intention, as a power-
ful contributor of organisational performance. Furthermore, our findings 
show that digital transformation positively influences firms’ organisa-
tional performance while innovation is reaffirmed as having a positive 
implication on firm performance.

The results show that technology and innovation, which are drivers 
for companies to work on during a digital transformation, have a sig-
nificant impact on companies’ quest for sustainable development. Thus, 
Companies that want to succeed in an ever-changing competitive envi-
ronment must exploit the potential of digital technologies, rethink and 
transform their business models for the digital age. This situation forces 
maintaining relevant, efficient, effective and dynamic control. In terms 
of security, the emergence of digitisation, fintech and the proliferation 
of cyber threats have led to changes in perceptions and practices of 
information management and protection. This dematerialisation pres-
ents new challenges for Tunisian companies and their cash distribution 
networks. Especially since criminals are also benefiting from techno-
logical advances and adding “dematerialisation” methods to their 
arsenal.
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Finally, agile organisations combine organisational processes and 
human resources with advanced technology to meet customer demand 
for customized, high-quality products and services in a relatively short 
period of time. This can only happen when digitisation is seen as a strat-
egy, supported by organisational values and systemic governance. 
However, digitisation may be largely crowded out or limited in impact.
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11
Ecosystem Innovation as the Stepping 

into Other People’s Shoes

Gianpaolo Basile, Salvatore Esposito De Falco, 
Sofia Profita, and Rosario Bianco

11.1	� Introduction

Our societies face many pressing challenges regarding healthcare and the 
environment, which include—to name a few—climate change, biodiver-
sity conservation, air and water pollution (Steffen et al., 2018; Tittensor 
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et  al., 2014; Moreno et  al., 2016 https://unhabitat.org/world-cities- 
report).

These issues are obviously highly complex and often context-related. 
Also, their analysis is not always straightforward, as their origin and 
development are affected by many social, economic, political, historical 
and environmental agents and/or drivers of change often operating 
within well-established social and ecological systems (Chávez-Ávila & 
Monzón-Campos, 2005; Sterner et al., 2019; Avelino et al., 2019).

The constant search for new solutions—or simply the improvement of 
existing plans—to reach ONU 17 Sustainable Development Goals 
(SDGs), is benefiting innovative small businesses, start-ups and NGOs 
focusing on social economy at local, regional and national level (Basile & 
Cavallo, 2020).

In the COVID-19 era the linear model of innovation (from theoretical 
to applied research) is turning into a non-linear one, in which the need 
for innovation comes from many social and economic agents and a grow-
ing number of institutions—either for-profit or non-profit—are involved 
in the production of new operating models and solutions. This means 
that innovation is now the result of highly collaborative relationships, 
which are often of multidisciplinary nature and not necessarily aimed at 
creating new products but more and more often at addressing new social 
and economic needs (Chesbrough & Di Minin, 2014; Howaldt et al., 
2015; Smorodinskaya & Katukov, 2015).

In this scenario, the relationships existing among actors can be seen as 
uncertain or volatile, are often complex and always of a collective nature. 
Economic and social stakeholders such as companies, scientists, NGOs, 
etc. are more and more involved in this collective effort. As such, all 
actors involved in these innovation processes share their responsibilities 
and are therefore co-responsible for the results achieved (Parmar et al., 
2010; Blok & Lemmens, 2015).

The chapter aim is both to contribute to the ecosystem scientific litera-
ture advancement and to stimulate to some empirical applications. To 
reach these objectives, the work, in the first part, will present a theoretical 
and definitional background, considering the most important literature 
published in the last 15  years, finalised to highlight the differences 
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between ecosystem and network and how this difference is weighty in the 
current moment signed by a pandemic phenomenon.

In the second part of the work, the authors highlight the crowdsourc-
ing approach as the ecosystem application to prove that companies now 
do not compete with each other only by employing their own resources 
and know-how according to stand-alone strategies, but rather moving 
them toward new business models based—among others—on shared 
resources, network externalities and government.

Finally, the authors track the conclusion and try to individuate some 
future scientific implications.

11.2	� Theoretical Background

In the past few decades, management scholars have studied the structural 
form of this web of relations—either formal or informal—highlighting 
how it does not constitute a network but rather an ecosystem. Therefore, 
the term ecosystem has been used as an alternative to network to refer to 
interconnected entities or actors that are linked to, or operate around, a 
focal company or platform (Adner, 2006; Adner & Kapoor, 2010; Iansiti 
& Levien, 2004; Moore, 1993, 1996; Teece, 2007).

The difference between the ecosystem construct and other network 
constructs is that in business ecosystems one can find—in either formal or 
informal negotiations—participants from both ends of the spectrum (pro-
duction and use) including suppliers, customers, competitors, research 
institutions, ONGs, communities, standard setters and the judiciary 
(Iansiti & Levien, 2004; Teece, 2007; Guittard et al., 2015).

Autio and Thomas (2014) argued that an ecosystem is a network of 
interconnected actors, built around a focal organization or platform and 
focusing on the co-creation of social and economic solutions by pursuing 
innovation. This way ecosystems trigger innovation contexts, by engaging 
the stakeholders involved to voice their needs in order to promote the 
co-creation of innovation in an environment of mutual understanding 
(Chesbrough, 2003; Tassey, 2008).

According to principles borrowed from biological studies, an ecosystem 
can be broadly described as a complex interactive system (Thomas & 
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Autio, 2013) whose components interact by establishing open and non-
linear relations (Russell & Smorodinskaya, 2018) aimed at sustaining ‘life’ 
in evolving conditions, and developed not according to a hierarchic model 
but rather to a horizontal one (Scaringella & Radziwon, 2018; Annesi 
et al., 2020). Powell and Finger (2013) also argued that an ecosystem is 
indeed a bridge between the social and the economic, and that such result 
is achieved through top-down processes which were originally less struc-
tured. It is therefore possible to say that an ecosystem is based on the co-
creation of activities and on the existence of shared strategies, responsibilities 
and goals. Such traits set the difference with other network models char-
acterized by the exchange of knowledge and information (Camarihna-
Matos & Afsarmanesh, 2008). Russell and Smorodinskaya (2018) argued 
that an ecosystem is a collaborative whole aimed at pursuing innovation 
and characterized by non-linear relations between heterogeneous stake-
holders that are thus able to achieve dynamic sustainability in a non-linear 
environment.

Ecosystems are distinctive both because of their structure, and because 
of the way they address coordination issues. The feature distinguishing 
ecosystems from market-based arrangements is the role of the final user 
(Vrontis et al., 2020a). For example, an end user of the Linux software 
can decide which version to buy and what kind of support to provide in 
order to improve performance by sharing new developments with other 
companies, programmers and end users.

What sets ecosystems apart from market-based arrangements is that 
final customers can choose from a set of producers or developers that are 
somehow bound together through links of all sorts (the adoption of the 
same standard, for instance). For this reason, Jacobides et al. (2018) argue 
that the main difference between an ecosystem and a typical buyer-
supplier network is that in the former end users can choose the goods and 
services on offer among those supplied by each participant and can also, 
in some cases, choose how they are combined. Such modularity allows the 
production of interdependent system components by different suppliers, 
with only a limited coordination required across the production (or pro-
duction and consumption) chain. Organisations have therefore a large 
degree of autonomy in how they design, price and operate their respec-
tive modules, as long as they interconnect with others in agreed and 
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predefined ways (Baldwin, 2008). The ecosystem is created when the 
interconnection and its modularity are finally reached. In this sense eco-
systems differ from networks (Powell, 2003), and represent more or less 
standardized alliances between participants where, for example, comple-
mentors can choose from a menu of predefined options and are treated in 
roughly the same way. In ecosystems, end users too are supposed to join 
(Hagiu & Wright, 2015) a group or platform to be able to use its specific 
complements, as it happens for example with web apps (Jacobides et al., 
2018). An important contribution on this topic is that by Adner (2017), 
who has considered the ecosystem as characterized by the alignment of a 
multilateral set of partners that need to interact in order to reach a focal 
value proposition. In this approach, the alignment represents a mutual 
agreement on positions and flows among the actors involved. This is a 
growing trend also in the tourism industry, in all cases where local com-
munities participate in order to provide an authentic experience in which 
the cultural exchange established with tourists is the focus of the social 
and economic phenomenon (Vrontis et al., 2020b). These authors, along 
with Thomson and Perry (2006), argued that collaboration is a process in 
which the different participants interact through either formal or infor-
mal negotiations, thus creating new relationships to address social, envi-
ronmental or economic issues, competitive challenges and in general to 
meet community needs.

These considerations are useful to draw some significant differences—
as shown in Table  11.1—between the network and the ecosystem 
concepts:

11.2.1	� Our Elaboration

Entrepreneurship scholars essentially agree on the fact that the durability 
and performance of any given ecosystem are affected by the different 
types of resources employed (Garnsey & Leong, 2008), by environmental 
conditions (Clauss et  al., 2018; Sun et  al., 2019) and by the entities 
involved (Pilinkienė & Mačiulis, 2014). This is the reason why there is 
currently a tendency among policymakers to import practices seen among 
thriving ecosystems on the assumption that such practices are somehow 
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Table 11.1  Main differences between ecosystems and networks

Ecosystem Network

Inner and outer processes Inner processes
Outer and inner beneficials Inner beneficials
Formal and informal negotiation mutual 

agreement
Formal negotiation

Social, environmental and economic aims Economic aims
Profit and no-profit participants Business actors
Synergistic processes and modularity Stepwise movements from one 

phase to another
The final product as the combination of 

components chosen by the final user
The final product as the result of 

standardized processes

‘best’ ones compared to those found in an economy based on the exis-
tence of stand-alone entrepreneurs (Harrison & Leitch, 2010; Motoyama 
& Watkins, 2014; Spigel, 2017).

For example, the Italian Government is currently funding the creation 
of innovative ecosystems that include local public institutions, research 
centers, entrepreneur associations and other social and economic agents, 
in order to promote social innovation through the redevelopment of 
local areas.

While the structure of different ecosystems may be similar across the 
academic studies currently available, evidence suggests however that 
engagement levels within these complex systems can vary according to 
the actors’ perceptions (Scott et al., 2019), roles (Valkokari, 2015) and 
decision-making approaches (Kapoor & Lee, 2013).

11.3	� Method to Reach Innovation 
in a Pandemic Era

The pandemic and other social crises are showing that the pursue of 
growth and entrepreneurship depends more and more on the existence 
and interaction of different players, such as governments, communities, 
universities, entrepreneurs, and so on (Acs et  al., 2016; Ferreira & 
Teixeira, 2019).
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Acs et al. (2017) and Roundy et al. (2017) argued that a high level of 
competitiveness worldwide has negatively affected the social and environ-
mental condition of our planet over the past few decades. This in turn has 
been promoting the creation—either planned or spontaneous—of eco-
systems that are openly focused on the assessment of the social and eco-
nomic impact of their activities. The idea behind all this is that the 
competitiveness model has changed. Therefore, companies now do not 
compete with each other only by employing their own resources and 
know-how according to stand-alone strategies in order to achieve a com-
petitive advantage over their rivals, but rather they are more and more 
moving toward new business models based—among others—on shared 
resources, network externalities and government support (Audretsch 
et al., 2019).

In a scenario like this, collaboration within an ecosystem does not pre-
vent the competition among its actors and between them and the rest of 
the world from taking place. Companies that are part of the ecosystem 
cooperate in fact on certain business projects, while fiercely competing 
on others. When there is a project that involves the whole ecosystem, the 
participants collaborate with each other on the basis of relational con-
tracts and coordinate their activities by following a common strategy. In 
a pandemic time like this, the aim is to meet the challenges posed by what 
is now commonly called the Great Reset. The stronger the links within the 
ecosystem, the higher the mutual benefits in terms of co-created added 
value will be, and vice versa (Porter, 1990). Collaboration implies there-
fore the establishment of several types of complex relationships, as well as 
the existence of a specific dynamic balance within the ecosystem.

In the Future Knowledge Ecosystems report (2009) Townsend et  al. 
argued that, thanks to the development of ICT, production processes 
now involve the cooperation of many small groups of actors, bringing 
together producers, consumers and intermediaries into ad hoc temporary 
networks that will last for the duration of the project. This is why it is no 
surprise that the authors in question define any knowledge-based econ-
omy as a group economy (Townsend et al., 2009), while other scholars 
(van Winden et  al., 2011) prefer the definition of network economy. 
Such definitions are indeed complementary and highlight the collabora-
tive and systemic nature of the future industrial landscape, one that 

11  Ecosystem Innovation as the Stepping into Other People’s… 



234

Public Institutions

Universities Research Centres

R&D
departments

Finance

End Users-Customers
Companies operating

in different sectors

No Profit Organizations

Communities

Social, Environmental and Economic Innovation

Fig. 11.1  The ecosystem: structure and results

brings together the new production mode with a project-based organisa-
tion of mutual activities performed by interconnected players (Bigham 
et al., 2015).

At this point we can consider the ecosystem as a combination of social, 
political, economic, cultural and social agents that supports the development 
and growth of innovative solutions and encourage entrepreneurs and other 
actors to meet social, environmental and economic needs (see Fig. 11.1).

11.3.1	� Our Elaboration

During the Covid-19 pandemic, outside-in knowledge-sharing processes 
have made possible the establishment of crowdsourcing patterns in fields 
such as the definition of new therapies, of new face mask and hand 
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sanitizer designs, and even of a new ventilator model able to support two 
patients at once. Such crowdsourcing processes show the increasingly rel-
evant role of users in promoting innovation, proving that solutions to 
complex problems may also come from non-conventional sources, par-
ticularly when the users themselves stand to benefit from the solution 
found (von Hippel, 2017). While studying the issue of leadership within 
the ecosystem, Moore (1996: 26) argued that although leaders in this 
kind of context may well change over time, the role of ecosystem leader 
is always well valued by the community because it allows system mem-
bers to embrace a shared vision according to which they will coordinate 
their efforts and operate in mutually supportive roles.

Isenberg (2010) and the World Economic Forum (Blanke & Milligam, 
2016, https://www.weforum.org/reports/social-innovation) have argued 
that the most important factors in order for an ecosystem to reach social 
and economic goals are the presence of accessible local and international 
markets, of robust regulatory frameworks, of major universities and 
advanced digital infrastructures, as well as the availability of both human 
and financial capital. Recent studies focusing on digital trends have found 
that entrepreneurship is now more and more often associated—across 
time and space—with collaborative processes, as showed in Fig.  11.1 
(Nambisan et al., 2017). These relationships, supported by either analog 
or digital tools and processes, provide better solutions to social, economic 
and environmental needs as a result of agent heterogeneity.

11.4	� Findings: Ecosystems, Stakeholder 
Engagement and Crowdsourcing

In management studies, connections are mainly analyzed according to 
the stakeholder engagement approach, which focuses on how agents cre-
ate a series of stable relationships aimed at facilitating knowledge flows 
among them, thus creating a stronger and more balanced network that is 
easier to coordinate and where the participants can better satisfy their 
mutual interests (Dunham et al., 2006; Freeman et al., 2020). This new 
whole will then create more value than what would have been produced 
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by all the network subgroups had they operated separately (Wasserman 
& Faust, 1994; Pless & Maak, 2005; Moore, 2006).

Maak and Pless (2006) on the other hand argue that without a stable 
network of interactions, agents would have neither the resources nor the 
capabilities to make the most of the relationships established with stake-
holders like ONGs or local communities (Chesbrough & Di Minin, 2014; 
Rayna & Striukova, 2019; Howaldt et al., 2015; Thrassou et al., 2020).

Innovation usually emerges from a complex web of interactions among 
different stakeholders, including industrial players, investors, entrepre-
neurs, scholars and governments. In some cases, technological innova-
tions are made possible by the existence of platforms where interactions 
take place in the form of massive data exchange between devices, like for 
example in the case of the IoT (internet of things). In this context, a busi-
ness is not relevant only from a sectoral point of view (Moore, 1993, 
1996), but rather should be viewed as an entity belonging to something 
bigger, more complex and inherently borderless, which has been named 
Business Ecosystem (Daidj et al., 2010, Daidj & Jung, 2011), where social 
and business communities on the one hand and end users on the other 
are all part of the same system. The authors argue that this approach can 
be adopted across all fields of activity. In oncology, for example, some 
researchers are using blockchain platforms to allow millions of patients to 
upload their data in order to help Artificial Intelligence-based software in 
the fight against cancer. Cases like this represent an important transfor-
mation in the dynamics of innovation. Until the end of the last century, 
the company was acknowledged as a place of innovation and—according 
to the Chandlerian “first mover” model—its internal activities were the 
object of innovation following a DIY-like approach (Chandler & Jansen, 
1992). The new century marks on the other hand the advent of the 
Ecosystem model, in which know-how sets belonging to third parties 
have potentially the same role and importance of internal ones, in a new 
context that promotes the creation of a wide network of relations among 
the actors involved while at the same time reducing the relevance of hier-
archical processes (Santoro et al., 2019).

This kind of stakeholder involvement is the focus of the stakeholder 
theory (Greenwood, 2007). According to Freeman (1984), the stake-
holder approach defines the nature of the relationship with the 
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stakeholders, and links the management’s action to the stakeholders’ per-
ception of business activities in order to reduce the level of conflict within 
the system. An example of this is the creation of Chrome, the browser 
created by Google and based on an open-source code named Chromium. 
When it was launched, Internet Explorer and Firefox were the market 
leaders, both of them created according to a Chandlerian stand-alone 
strategy. In less than 10 years Chrome, based on a browser-first approach 
engaging the producer and end users in a collaborative whole, has gained 
millions of users that now represent a staggering 75% market share. In 
this sense, Wagner Mainardes et al. (2012) stated that stakeholder engage-
ment is a two-way process in which it is not just the organisation that 
takes action to influence the behaviour of the relevant stakeholders, but 
it is also them who agree to interact with the company to try to influence 
its behavior. Along the same line, other authors (Payne & Calton, 2004; 
Devin & Lane, 2014) see stakeholder engagement as a two-way relation-
ship in which some stakeholders express their needs and requests not only 
to the company itself but also to the rest of the stakeholders involved, in 
order to create a common vision across the web of relations.

Thanks to these bi-directional interactions, stakeholder engagement 
activities allow the company to increase its social capital (Lin et al., 2017), 
thus helping organisations in creating a series of stable relations by facili-
tating knowledge exchanges—either tacit or explicit—between the com-
pany and the other agents involved. Such activities also create more stable 
networks that are easier to coordinate and facilitate the interaction of the 
actors involved, thus creating an ecosystem community whose actors par-
ticipate in to satisfy their mutual interests (Freeman & Liedtka, 1997). 
De Colle (2005) argued that stakeholder engagement activities should be 
seen as a meta-process, that is a process that on the one hand allows the 
management to obtain valuable information that can be used to meet 
stakeholder requests, and on the other hand allows all companies involved 
to achieve a better economic, social and/or environmental performance. 
According to Noland and Phillips (2010) on the other hand, one of the 
main reasons why stakeholder engagement should be the focus of stake-
holder theory is the need to go beyond a mere interaction with stakehold-
ers aimed at meeting their needs and leveraging their know-how.
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A first advantage of stakeholder engagement practices is getting to 
know the other actors better. Also, a stable relationship with the other 
stakeholders will be inevitably based on reciprocity, thus reducing the 
level of attrition between them (Fassin, 2009). Sharing experiences within 
the stakeholder network will reduce uncertainty, which helps the know-
how exchange by creating a shared platform aimed at mediating between 
different perspectives (Morsing & Schultz, 2006) and at establishing a 
climate of trust based on deterrence (Shapiro, 1992).

A second advantage brought by stakeholder engagement is the defini-
tion of a set of activities shared with the other stakeholders, who have 
therefore the opportunity to improve their knowledge of the company 
and of its activities. According to Burchell and Cook (2006), when the 
management is able to maintain a large number of relationships with dif-
ferent stakeholders over time and when these are involved in corporate 
processes, it is possible for the company to obtain greater legitimacy with 
relation to its activities. In Free Innovation (2017) von Hippel further 
developed the idea of interacting with “large crowds” by highlighting the 
open and spontaneous nature of innovation-related activities among het-
erogeneous stakeholders (Gault, 2018).

Howe (2006) described crowdsourcing as the act of a company or 
institution outsourcing a task or function once performed by internal 
employees to an undefined (and generally large) network of people 
through an open call. This can either take the form of peer production 
(when the job is performed collaboratively), or it can be found as an indi-
vidual call. Crucial prerequisites are the use of the open call format and 
the existence of a large network of potential and suitable actors. The 
crowdsourcing model developed by von Hippel (2017) considers ICT as 
the tool that allows organisations to harness the efforts, interests and 
engagement of a virtual crowd in order to perform specific organisational 
tasks or problem-solving activities (Saxton et al., 2013). This approach is 
consistent with the ecosystem theory and can contribute toward reducing 
R&D costs, sharing innovation risks and increasing the speed at which 
new innovative products and services are put on the market, as it allows 
the company to have easier access to a wide variety of skills, know-how 
and expertise.
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Crowdsourcing can therefore be defined as a distributed model aimed 
at problem-solving and pursuing innovation, in which members of online 
communities contribute to carry out specific tasks. This approach has 
much potential in the implementation of open innovation strategies and 
although it has so far mainly found its application in IT or management, 
it can become a promising tool in global healthcare (Wazny, 2018) and 
more in general in promoting social and economic innovation (Basile & 
Mattarella, 2020).

11.5	� Conclusion

The present work highlights the existence of a trend moving toward an 
open and democratic practice for the production of innovation that 
allows almost anyone to exploit their creative potential in pursuing new 
solutions taking into account the contribution of different stakeholders, 
in order to maximize value both at individual and at ecosystemic level. In 
such processes, being able to correctly guide and manage stakeholder 
engagement practices can represent a significant advantage not only for 
the single organisation, but also for the system as a whole (Sciarelli & 
Tani, 2015).

“Necessity is the mother of invention”, as the old-saying goes, so most 
organisations—either for-profit or non-profit—pursue innovation to 
find solutions to their needs or to those of the other social and economic 
stakeholders they are linked to (de Jong & van der Meer, 2017; von 
Hippel & Suddendorf, 2018). The ecosystem theory supports organisa-
tions in creating a steady set of stakeholder engagement practices, and 
provides tools aimed at facilitating the access to external know-how 
sources, and identifying those actors that can be more effective in provid-
ing new solutions (Porter & Kramer, 2011). This emerging crowdsourc-
ing trend, brought by Covid-19 events, is affecting both business models 
and strategies and is changing the role and behavior of end users/con-
sumers. This new condition, adequately supported by technological 
innovation, could represent the scenario in which both for-profit and 
non-profit organizations, public institutions, consumers and communi-
ties will find solutions to their social, environmental and economic needs.
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Finally, in the authors opinion one of the most important consider-
ations that emerge from the ecosystem development is that will develop 
different forms of governance, increasingly, capable to manage social and 
economic relationships, norms, and trust values, fundamental for the 
innovative production in the ecosystems, especially when they don’t 
occur in a specific environment.
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