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Abstract: Digital transformation profoundly affects the business world, with both positive
and negative outcomes. The purpose of this paper is to analyze how three business areas
have been affected by the digital transformation. Therefore, we analyze the digital
transformation of product development, the human resources management process, and
business models. The analysis provides information and knowledge to researchers who
address technological development in their work. A literature review on the evolution of the
three fields has been performed. The comparative analysis reveals the existence of three
main drivers concerning DT adoption in the three fields: improving communication, costs
reduction, and increasing efficiency. The findings are relevant both for the three domains
analyzed and for future research on the development of digitalization in general.
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Introduction

Companies worldwide are increasingly prioritizing the subject of digital
transformation (DT). This reality underscores the critical need to be able to adjust
and embrace new trends and technologies, as ignoring them is not an option (Ismail
etal., 2017). Innovating new business models and creating new smart processes and
services by using digital technologies and data in an organization, are considered
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aspects that are related to digital transformation according to many researchers in
the field (Schwertner, 2017). Digitalization is currently having a major impact on
the economy (Annarelli et al., 2021), also identified from the perspective of the
emergence of new companies with a digital tentacle or the disappearance of other
well-known companies from the market that have not been able to integrate
technology into their business model (Schmidt et al., 2016).
Digitalization significantly impacts a multitude of industries and provides
competitive advantages in all fields of activity (Verhoef et al., 2021). Although there
are articles that follow technological development in various domains, we can affirm
that there are extremely few articles that pursue a comparative analysis of how major
business aspects have been affected by DT. The present work follows the evolution
of DT in three areas: business models, product development, and human resources
management. Thus, we encompass the most important aspects, namely: the business
domain, the products offered to the customer, and of course, the workforce. In this
context, we address the following research question:

RQ: How have business modelling, product development, and human

resources been affected by DT?
To answer the question, we rely on a literature review. We can consider this
framework to be suitable for analyzing and understanding how business models,
product development, and human resources management embrace and support
digital transformation.
This paper is structured as follows. Chapter 1 is represented by a literature review
on each field. The second chapter presents the three variables that we use to analyze
the similarities of each field in relation to DT, the discussions and the comparison
between the three fields’ DT paths. Finally, Chapter 3 concludes and details avenues
for future research.

1. Literature review

1.1. The evolution of Business Models through the digital transformation
Researchers commonly agree that there isn’t only one single way of defining

business models (Fehrer et al., 2018), thus we can find ideas regarding the “way
firms do business” (Osterwalder et al., 2005; Zott and Amit, 2010; Fehrer et al., 2018;
Luz Martin-Pena et al., 2018; Bican and Brem, 2020), correlating to the value
creation (Porter, 1985; Nielsen and Lund, 2014; Schallmo and Williams, 2018), the
formalization of components and elements of business models (Osterwalder and
Pigneur, 2010), or capturing the network and connections which are creating around
them (Zott and Amit, 2010; Bican and Brem, 2020; Li, 2020).
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The first major changes in businesses models started to appear in the 1990s (Nielsen
and Lund, 2014; Luz Martin-Pena et al., 2018; Schallmo and Williams, 2018). The
existence of the term “E-Business” aligns with the evolution of the Internet,
chronologically speaking (Nielsen and Lund, 2014; Luz Martin-Pena et al., 2018).
This period can also be identified as the 1st wave of digital transformation (Kotarba,
2018). As a result of incorporating information and communication technologies
(ICT) in their activities (Luz Martin-Pena et al., 2018), companies have developed a
new business model — “E-Business”. The most important changes appeared in the
way that the company communicated with its customers, suppliers, employees, and
partners (Luz Martin-Pena et al., 2018; Schallmo and Williams, 2018). In their study
in (Amit and Zott, 2001), Amit and Zott concluded that there were four major value
drivers which enhance the value creation in E-Business. These dimensions had a
direct impact on the profit of the company: efficiency compared to other businesses,
being able to lock-in customers, and offer complementary goods (Zott and Amit,
2010).

In early 2000s, the Digital Business Model has replaced the E-Business concept. This
change from ‘E’ to ‘D’ was questioned by researchers (Luz Martin-Pena et al., 2018),
because at the first look it just seems as one is a continuation of the other. Business
models started to modify due to the development of new ICT, such as mobile devices,
platforms, analytical tools and 10T (Luz Martin-Pena et al., 2018; Schallmo and
Williams, 2018; Bican and Brem, 2020). There are also new terms which start to be
present in the literature, such as business actors, internet-enabled commerce, digital
product and digital service (Cimpan et al., 2022).

The implementation of new technologies has changed different parts of the business
model. First, we notice an enhanced resource optimization, which permits
interactions between different actors and systems (Bican and Brem, 2020).
Communication continued to change in the 2nd wave of DT (Kotarba, 2018), now
being almost entirely digital and in real time, facilitated by the smart devices and
social media platforms (Schallmo and Williams, 2018). The use of smart devices has
significantly increased the value proposition of the company (Bican and Brem,
2020). They are used for value creation for both the company and the customers. The
mobile technologies are collecting personalized customer data, which is being used
for creating tailored products and services, which aim to closely serve the customer
needs (Schallmo and Williams, 2018). The customers are not only given the best-
fitted product/service but they are also being emerged into a rich customer
experience (Bican and Brem, 2020). The commerce has also shifted to an online
environment, being sustained by multiple digital payment options though secure
online platforms (Luz Martin-Pena et al., 2018; Schallmo and Williams, 2018). The
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changes appearing can be divided in three main categories: automation - businesses
automate or improve their activities and procedures using digital technologies,
extension - businesses use digital technologies to foster new business models that
complement current activities and processes rather than replacing them, and
transformation - new business models could substitute established ones thanks to
digital technologies (Li, 2020).

Finally, at this moment digital platforms have been rapidly adopted by the companies
and placed at the core of their activities. Their most important trait is their openness,
impacting many layers: the platform user layer, the platform infrastructure layer, and
the platform provider layer (Fehrer et al., 2018; Rahman and Thelen, 2019). Platform
business models are thought of as open business models because they are built on a
collaborative infrastructure that links numerous different actors (Fehrer et al., 2018).
Though sometimes the platform offers very little value to its users, if it successfully
involves and links more kinds of actors, it can develop a successful business
ecosystem around it (Cimpan et al., 2022) and support the centralization of all the
activities, resources and actors surrounding the firm (Rahman and Thelen, 2019).
The shift of value creation from inside the firm to outside the firm, between different
actors, implies counting on a larger, more varied set of resources (Fehrer etal., 2018).
The cost reduction for most actors is a key value capture mechanism for the platform
business model (Fehrer et al., 2018).

1.2. The evolution of product development through the digital transformation
Product development has been defined in multiple ways. Krishnan & Ulrich
(Krishnan and Ulrich, 2001) defined it by adopting an entrepreneurial perspective as
,the transformation of a market opportunity and a set of assumptions about product
technology into a product available for sale”, while Florén & Frishammar (Florén
and Frishammar, 2012) adopt a process perspective, defining it as ,,a set of
transformations of input elements into output elements”. DT influence on product
development has been observed by analyzing the evolution of technologies and of
product development paradigms.

Concerning technology use in product development, in the year 1963, (Ross and
Rodriguez, 1963) introduced us to the concept of CAD (Computer-Aided Design), a
software used for generating electronic files that can be employed in various
manufacturing operations such as printing and machining. Its advent significantly
enhanced designers' productivity and heightened design quality, amongst other
benefits. The next step in the evolution of product development was the emergence
of the concept Computer-Aided Manufacturing (CAM) software (Spanninga, 1979)
which enabled manufacturers to use computers to control and automate the
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manufacturing process, reducing errors and increasing efficiency (Schweitzer et al.,
2019). The evolution of product development continued with the Product Lifecycle
Management (PLM) system, a software solution that captures, manages, and shares
product-related information, including data on various versions of a product
throughout its lifecycle (Schweitzer et al., 2019). More recently, the concept of
Digital Product Development appeared in the field and with-it technologies like 3D
printing, virtual reality, and the Internet of Things (loT) (Albukhitan, 2020).
Additive Manufacturing, also known as 3D Printing, combines different materials
and processes that share the ability to convert 3D data directly into physical objects
(Albukhitan, 2020). The Internet of Things (loT) typically refers to situations in
which objects, sensors, and other everyday items that are not typically considered
computers are enabled with network connectivity and computing capabilities (Rose
etal., 2015). This allows these devices to exchange, generate, and consume data with
minimal human intervention, thereby enabling a wide range of new applications and
services (Li et al., 2015). Finally, Industry 4.0 encompasses a wide range of areas
and technologies aimed at improving the efficiency, productivity, and quality of
industrial processes (Kurasov, 2021). Some of the key technologies associated with
Industry 4.0 include additive manufacturing technologies, such as 3D printing, as
well as modeling and visualization tools that also involves the integration of systems,
leveraging the Internet of Things and cloud services while ensuring cyber security
(Kurasov, 2021). Artificial intelligence, big data analytics, energy-efficient
technologies, and alternative energy solutions are also important components of
Industry 4.0 (Santos et al., 2017).

Concerning product development paradigms, a major change is represented by the
adoption of Agile development for software products (Trott, 2012), a flexible
product development which allows modifications to a product or to the development
process, even during the later stages of development, without causing significant
disruptions. It encourage adaptive planning and delivery, using a time-boxed
iterative approach that responds quickly to changes (Reifer, 2002). Unlike
conventional methods, these approaches prioritize the creation of early versions of
functioning products, using mostly collaborative techniques such as pair
programming, refactoring, and customer involvement (Racheva et al., 2008).
Overall, digital transformation has transformed product development from a slow,
linear process to a fast, iterative, and highly collaborative one. Companies that
embrace digital technologies are better equipped to stay competitive in a rapidly
changing market (Cooper, 2019; Schweitzer et al., 2019; Barrane et al., 2021).
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1.3. Evolution of digital transformation in HRM

The human resource management (HRM) function has undergone a change over time
with the advent of digital technologies (Bondarouk and Brewster, 2016; Schmidt et
al., 2016). Therefore, the requirements for HR professionals have also changed, they
must be able and open to develop new digital skills in order to manage roles and
responsibilities that are constantly changing due to the evolution of information
technologies (Ulrich et al., 1995). HR personnel are forced to go beyond the
administrative side and acquire new knowledge on the strategic side with the role of
achieving strategic partnerships within the company, having knowledge in managing
change and technology (Bell et al., 2006; Vrontis et al., 2022).

E-HRM (e-Enabled Human Resource Management) is part of an effective human
resource management strategy and practice in various organizations (Ruél et al.,
2004; Bondarouk and Ruél, 2009; Strohmeier, 2020). At a theoretical level, e-HRM
is defined as a way of implementing HRM strategies, policies and practices in
companies by using web-based channels (Ruél et al., 2004; Strohmeier, 2020).
However, the transition from classical to digital HRM was achieved gradually
because there was a lack of knowledge about the terminology, practices, and theories
of this new field of digital HRM(Strohmeier, 2007; Bondarouk and Ruél, 2009; Parry
and Tyson, 2011; Bondarouk and Ruél, 2013). Before digital technologies made their
presence felt in HRM, formerly known as "people management”, the work of
employees in that department was repetitive and hampered by various processes and
procedures (Bondarouk and Ruél, 2009; Bondarouk et al., 2017).

The need for HR professionals to understand all digital tools has also increased
greatly. A broader perspective of the impact that technology has on the entire
organization should also be known by the HR department, as they are part of the
integration and development of new processes in a company (Bondarouk and Ruél,
2013; Strohmeier, 2020). Any change within an organization brings with it a
disruption of the current state of affairs, having a significant impact at all
organizational levels. Thus, it is important that HR is prepared for change and, at the
same time, has the ability to provide flexible solutions to adapt to change for the
entire organization (Ebersold and Glass, 2015; Strohmeier, 2020).

The new trend of companies introducing e-HRM processes and the adoption of new
technologies brings a series of advantages and disadvantages that are expected both
by the organization and especially by the HR department and its employees (Ismail
et al., 2017; Nikolaou, 2021). Among the most important processes in HRM are the
recruitment, selection, and performance evaluation of employees, which are directly
affected positively or negatively by technologies (Thompson et al., 2008; Nikolaou,
2021). The presence of digital tools in HRM is variable from company to company
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and this is given by the stage at which organizations have decided to implement
digitization processes (Zhou et al., 2021). In other words, we can have companies
that are currently in the early stages of digitalization (often they are small companies
or companies with a more rigid organizational culture) and fully digitalized
companies (Strohmeier, 2020; Zhou et al., 2021; Chugunova and Danilov, 2022).

2. Drivers of DT evolution in the three fields

The digital transformation process has transformed all three considered areas along
the years, being quite slow and tardive at first, but incremental, and coming at a fast
pace due to the development of ICT, therefore, constantly catching up with the
trends. Product development was the first area where the impact of the DT process
can be noticed, in the form of CAD and its successor, CAM software, which were
created in order to enhance the designers’ productivity and quality, control and
automate the manufacturing process (Ross and Rodriguez, 1963; Peddireddy et al.,
2020). The improved CAM software was created in a time spawn when the other
considered areas started being impacted as well. The 1990s were a common changing
point, due to the creation of Internet facilitated technologies. We can identify three
common drivers for adopting digital transformation in all three considered areas:
improving communication, costs reduction, and increasing efficiency.

DT impacted the way communication was done at all business models’ levels. It not
only improved communication inside the firm, among the employees, but in the
environment around it, between all the actors which are involved (such as customers,
suppliers and partners) (Luz Martin-Pena et al., 2018; Schallmo and Williams, 2018).
One of the long-term benefits of the DT process is the development of platforms,
which are constructed on a collaborative infrastructure (Fehrer et al., 2018), process
automation and outstanding communication between the actors. However, the
advantages of DT on communication improvement can be mostly noticed at micro
level, inside and between each department of the company. The mobile technologies
help to collect personalized customer data, which are used in order to create the best
fitted product for the customers (Schallmo and Williams, 2018; Bican and Brem,
2020). This can only be possible due to the complex systems which help collect,
consolidate, visualize, and analyze data in a systematic manner (Santos et al., 2017),
thus creating a flexible product development, where modifications can be made in
the product development process up to the later stages of development and without
disrupting it (Trott, 2012). In the HR department, ICT are breaking the barriers on a
global level, permitting the recruitment process to access candidates from all over
the globe (Strohmeier, 2020; Nikolaou, 2021).
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Another area with a recurrent impact of DT is related to the incurred costs. The DT
has triggered an essential change by reducing costs and adding value to the
businesses. The platforms technology has reduced the costs involved for the
transactions (Fehrer et al., 2018) and has centralized all the activities and resources,
for a better allocation (Rahman and Thelen, 2019). In a similar way, the HR
department has benefited from platform adoption by reducing repetitive work, and
improving the administrative systems (Bondarouk and Ruél, 2009, 2013). However,
not all companies have this adoption level, and the HR department is one of the last
ones where the automatization processes are introduced (Ruél and van der Kaap,
2012). In production development the interconnected devices help to exchange,
generate, and consume data with minimal human interaction, thus reducing the costs
for the human resources allocated in the development processes (Li et al., 2010).
Adopting platforms and ICT has not only contributed to costs’ reduction for the
company, but also for increasing efficiency at all levels. First of all, we can observe
the creation of an enhanced resource optimization, regarding all resources, financial,
material or human (Bican and Brem, 2020). The e-HRM processes promise
efficiency through the implementation of technology supported HR policies and
practices, and most importantly they increase employees' performance, thus allowing
them to acquire new technical skills (Ruél et al., 2007; Bondarouk and Ruél, 2013).
This can also contribute to the achievement of strategic objectives on a higher
organizational level (Ruél et al., 2004, 2007). In product development, at first, the
DT was focusing on improving efficiency by automating processes and reducing
errors in the manufacturing process (Schweitzer et al., 2019). Later on, we notice a
different type of efficiency, in systems like PLM, which are performant in collecting
and managing product-related data. A consequence to these types of systems is the
possibility of expanding to new markets and audiences (Cooper, 2019; Schweitzer et
al., 2019; Barrane et al., 2021). Last but not least, the DT has contributed to the
overall financial performance of the companies, by providing a basis for new profit-
generation methods for the companies (e.g. commission-based, advertising (Nielsen
and Lund, 2014)).

3. Conclusion

The purpose of this article was to identify common patterns of digital transformation
in areas such as business models, product development, and human resources
management. Through a literature review, we observed the evolution of each domain
through the lenses of digital transformation. The research reveals how technology
was adopted in each field and which was its impact. Each field has a different pace
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of adaptation to new trends. If in the case of product development and business
models, technological advancements have been a perfect fit for their evolution, in
the case of human resources, there is still a reluctance to fully implement the systems
created by technological development. Although digital transformation affects each
field differently, we have identified common drivers which have affected DT
adoption in all three areas: improving communication, costs reduction, and
increasing efficiency. Digital transformation has left its mark on each analyzed field
and continues to impact them in the present.

Naturally, our research has some limitations due to the constant and extremely rapid
development of technology and the large flow of information that spreads quickly
regarding the analyzed subject. Hence, these limitations offer us the opportunity for
future research in each analyzed field. Therefore, regarding business models, the
ones that guide future studies are blockchain, artificial intelligence, and the internet
of things. In the case of product development, Industry 4.0 is pursued, which aims to
improve the efficiency, productivity, and quality of industrial processes. This
supports the direction of business models and aims to implement systems such as the
Internet of Things and cloud services while ensuring cyber-security. The field of
human resources is affected differently by digital transformation; therefore, itisina
continuous process of adaptation to change, and the implementation of high-
performance digital systems seems to be much slower compared to the other two
analyzed fields.

4. Acknowledgements

IBL, Project co-financed by FEDR through Competitiveness Operational
Programme 2014 - 2020, MySMIS code: 129898, Funding contract:
55/221 ap2/09.07.2020

References
1. Albukhitan, S., 2020. Developing Digital Transformation Strategy for Manufacturing.

Procedia Computer Science 170, 664—671. https://doi.org/10.1016/j.procs.2020.03.173

2. Amit, R., Zott, C., 2001. Value creation in E-business. Strat. Mgmt. J. 22, 493-520.
https://doi.org/10.1002/sm;j.187

3. Annarelli, A., Battistella, C., Nonino, F., Parida, V., Pessot, E., 2021. Literature review
on digitalization capabilities: Co-citation analysis of antecedents, conceptualization and
consequences. Technological Forecasting and Social Change 166, 120635.
https://doi.org/10.1016/j.techfore.2021.120635

4. Barrane, F.Z., Ndubisi, N.O., Kamble, S., Karuranga, G.E., Poulin, D., 2021. Building
trust in multi-stakeholder collaborations for new product development in the digital
transformation era. BIJ 28, 205-228. https://doi.org/10.1108/B1J-04-2020-0164

766



The Annals of the University of Oradea. Economic Sciences
TOM XXXII, 1% Issue, July 2023

5. Bell, B.S., Lee, S.-W., Yeung, S.K., 2006. The impact of e-HR on professional
competence in HRM: Implications for the development of HR professionals. Hum. Resour.
Manage. 45, 295-308. https://doi.org/10.1002/hrm.20113

6. Bican, P.M., Brem, A., 2020. Digital Business Model, Digital Transformation, Digital
Entrepreneurship: Is There A Sustainable “Digital”? Sustainability 12, 5239.
https://doi.org/10.3390/su12135239

7. Bondarouk, T., Brewster, C., 2016. Conceptualising the future of HRM and technology
research. The International Journal of Human Resource Management 27, 2652-2671.
https://doi.org/10.1080/09585192.2016.1232296

8. Bondarouk, T., Ruél, H., 2013. The strategic value of e-HRM: results from an exploratory
study in a governmental organization. The International Journal of Human Resource
Management 24, 391-414. https://doi.org/10.1080/09585192.2012.675142

9. Bondarouk, T., Ruél, H., Parry, E., 2017. Electronic HRM in the smart era. Emerald
Publishing Limited.

10. Bondarouk, T.V., Ruél, H.J.M., 2009. Electronic Human Resource Management:
challenges in the digital era. The International Journal of Human Resource Management 20,
505-514. https://doi.org/10.1080/09585190802707235

11. Chugunova, M., Danilov, A., 2022. Use of Digital Technologies for HR Management in
Germany: Survey Evidence. SSRN Journal. https://doi.org/10.2139/ssrn.4010539

12. Cimpan, I., Crisan, E.L., Salanta, L.I., Mihaila, A.A., 2022. Digital Platforms Business
Models. Revista de Management Comparat International 23, 612—629.

13. Cooper, R.G., 2019. The drivers of success in new-product development. Industrial
Marketing Management 76, 36-47. https://doi.org/10.1016/j.indmarman.2018.07.005

14. Ebersold, K., Glass, R., 2015. THE IMPACT OF DISRUPTIVE TECHNOLOGY: THE
INTERNET OF THINGS. IIS. https://doi.org/10.48009/4 iis_2015_194-201

15. Fehrer, J.A., Woratschek, H., Brodie, R.J., 2018. A systemic logic for platform business
models. JOSM 29, 546-568. https://doi.org/10.1108/JOSM-02-2017-0036

16. Florén, H., Frishammar, J., 2012. From Preliminary Ideas to Corroborated Product
Definitions: Managing the Front End of New Product Development. California Management
Review 54, 20-43. https://doi.org/10.1525/cmr.2012.54.4.20

17. Ismail, M.H., Khater, M., Zaki, M., 2017. Digital Business Transformation and Strategy:
What Do We Know So Far? Cambridge Service Alliance 10, 1-35.

18. Kotarba, M., 2018. Digital Transformation of Business Models. Foundations of
Management 10, 123-142. https://doi.org/10.2478/fman-2018-0011

19. Krishnan, V., Ulrich, K.T., 2001. Product Development Decisions: A Review of the
Literature. Management Science 47, 1-21. https://doi.org/10.1287/mnsc.47.1.1.10668

20. Kurasov, D.A., 2021. Computer-aided manufacturing: Industry 4.0. IOP Conf. Ser.:
Mater. Sci. Eng. 1047, 012153. https://doi.org/10.1088/1757-899X/1047/1/012153

21. Li, F., 2020. The digital transformation of business models in the creative industries: A
holistic ~ framework and emerging trends. Technovation 92-93, 102012.
https://doi.org/10.1016/j.technovation.2017.12.004

767



The Annals of the University of Oradea. Economic Sciences
TOM XXXII, 1% Issue, July 2023

22.Li,R., Luo, T., Zha, H., 2010. 3D Digitization and Its Applications in Cultural Heritage,
in: Digital Heritage: Third International Conference, EuroMed 2010, Lemessos, Cyprus,
November 8-13, 2010. Proceedings 3. Springer Berlin Heidelberg, pp. 381-388.

23.Li, S., Xu, L.D., Zhao, S., 2015. The internet of things: a survey. Inf Syst Front 17, 243—
259. https://doi.org/10.1007/s10796-014-9492-7

24. Luz Martin-Pena, M., Diaz-Garrido, E., Sanchez-Lopez, J.M., 2018. The digitalization
and servitization of manufacturing: A review on digital business models. Strategic Change
27, 91-99. https://doi.org/10.1002/jsc.2184

25. Nielsen, C., Lund, M., 2014. A Brief History of the Business Model Concept. SSRN
Journal. https://doi.org/10.2139/ssrn.2579439

26. Nikolaou, 1., 2021. What is the Role of Technology in Recruitment and Selection? Span.
J. Psychol. 24, e2. https://doi.org/10.1017/SJP.2021.6

27. Osterwalder, A., Pigneur, Y., 2010. Business model generation: a handbook for
visionaries, game changers, and challengers. John Wiley & Sons.

28. Osterwalder, A., Pigneur, Y., Tucci, C.L., 2005. Clarifying Business Models: Origins,
Present, and Future of the Concept. CAIS 16. https://doi.org/10.17705/1CAIS.01601

29. Parry, E., Tyson, S., 2011. Desired goals and actual outcomes of e-HRM: e-HRM goals
and outcomes. Human Resource Management  Journal 21, 335-354.
https://doi.org/10.1111/j.1748-8583.2010.00149.x

30. Peddireddy, D., Fu, X., Wang, H., Joung, B.G., Aggarwal, V., Sutherland, J.W., Byung-
Guk Jun, M., 2020. Deep Learning Based Approach for Identifying Conventional Machining
Processes from CAD  Data. Procedia  Manufacturing 48,  915-925.
https://doi.org/10.1016/j.promfg.2020.05.130

31. Porter, M.E., 1985. Competitive advantage: creating and sustaining superior
performance. Free Press ; Collier Macmillan, New York : London.

32. Racheva, Z., Daneva, M., Buglione, L., 2008. Supporting the Dynamic Reprioritization
of Requirements in Agile Development of Software Products, in: 2008 Second International
Workshop on Software Product Management. Presented at the 2008 Second International
Workshop on Software Product Management, IEEE, Barcelona, Spain, pp. 49-58.
https://doi.org/10.1109/IWSPM.2008.7

33. Rahman, K.S., Thelen, K., 2019. The Rise of the Platform Business Model and the
Transformation of Twenty-First-Century Capitalism. Politics & Society 47, 177-204.
https://doi.org/10.1177/0032329219838932

34. Reifer, D.J., 2002. How good are agile methods? IEEE Softw. 19, 16-18.
https://doi.org/10.1109/MS.2002.1020280

35. Rose, K., Eldridge, S., Chapin, L., 2015. The Internet of Things: An Overview. The
internet society (ISOC) 80, 1-50.

36. Ross, D.T., Rodriguez, J.E., 1963. Theoretical foundations for the computer-aided design
system, in: Proceedings of the May 21-23, 1963. Presented at the spring joint computer
conference, pp. 305-322.

768



The Annals of the University of Oradea. Economic Sciences
TOM XXXII, 1% Issue, July 2023

37. Ruél, H., Bondarouk, T., Looise, J.K., 2004. E-HRM: Innovation or Irritation. An
Explorative Empirical Study in Five Large Companies on Web-based HRM. Management
Revue 15, 364-380.

38. Ruél, H., van der Kaap, H., 2012. E-HRM Usage and Value Creation. Does a Facilitating
Context Matter? German Journal of Human Resource Management 26, 260-281.
https://doi.org/10.1177/239700221202600304

39. Ruél, H.J.M., Bondarouk, T.V., Van der Velde, M., 2007. The contribution of e-HRM
to HRM effectiveness: Results from a quantitative study in a Dutch Ministry. Employee
Relations 29, 280—291. https://doi.org/10.1108/01425450710741757

40. Santos, K., Loures, E., Piechnicki, F., Canciglieri, O., 2017. Opportunities Assessment
of Product Development Process in Industry 4.0. Procedia Manufacturing 11, 1358—1365.
https://doi.org/10.1016/j.promfg.2017.07.265

41. Schallmo, D.R.A., Williams, C.A., 2018. History of Digital Transformation, in: Digital
Transformation Now!, SpringerBriefs in Business. Springer International Publishing, Cham,
pp. 3-8. https://doi.org/10.1007/978-3-319-72844-5 2

42. Schmidt, R., Zimmermann, A., Mohring, M., Nurcan, S., Keller, B., Bir, F., 2016.
Digitization — Perspectives for Conceptualization, in: Advances in Service-Oriented and
Cloud Computing: Workshops of ESOCC 2015. Springer International Publishing,
Taormina, Italy, pp. 263-275.

43. Schweitzer, F.M., Handrich, M., Heidenreich, S., 2019. DIGITAL
TRANSFORMATION IN THE NEW PRODUCT DEVELOPMENT PROCESS: THE
ROLE OF IT-ENABLED PLM SYSTEMS FOR RELATIONAL, STRUCTURAL, AND
NPD PERFORMANCE. Int. J. Innov. Magt. 23, 1950067.
https://doi.org/10.1142/S1363919619500671

44. Schwertner, K., 2017. Digital transformation of business. TJS 15, 388-393.
https://doi.org/10.15547/tjs.2017.5.01.065

45. Spanninga, D., 1979. REAPS SYMPOSIUM-SAN DIEGO, SEPTEMBER 12, 1979, in:
Proeedings of the REAPS Technical Symposium September 11-13, 1979. San Diego,
California.

46. Strohmeier, S., 2020. Digital human resource management: A conceptual clarification.
German Journal of Human Resource Management 34, 345-365.
https://doi.org/10.1177/2397002220921131

47. Strohmeier, S., 2007. Research in e-HRM: Review and implications. Human Resource
Management Review 17, 19-37. https://doi.org/10.1016/j.hrmr.2006.11.002

Thompson, L.F., Braddy, P.W., Wuensch, K.L., 2008. E-recruitment and the benefits of
organizational web appeal. Computers in Human Behavior 24, 2384-2398.
https://doi.org/10.1016/j.chb.2008.02.014

48. Trott, P., 2012. Innovation management and new product development, 5th ed. ed.
Financial Times/Prentice Hall, Harlow, England ; New York.

49. Ulrich, D., Brockbank, W., Yeung, A.K., Lake, D.G., 1995. Human resource
competencies: An empirical assessment. Hum. Resour. Manage. 34, 473-495.
https://doi.org/10.1002/hrm.3930340402

769



The Annals of the University of Oradea. Economic Sciences
TOM XXXII, 1% Issue, July 2023

50. Verhoef, P.C., Broekhuizen, T., Bart, Y., Bhattacharya, A., Qi Dong, J., Fabian, N.,
Haenlein, M., 2021. Digital transformation: A multidisciplinary reflection and research
agenda. Journal of Business Research 122, 889-901.
https://doi.org/10.1016/j.jbusres.2019.09.022

51. Vrontis, D., Christofi, M., Pereira, V., Tarba, S., Makrides, A., Trichina, E., 2022.
Artificial intelligence, robotics, advanced technologies and human resource management: a
systematic review. The International Journal of Human Resource Management 33, 1237—
1266. https://doi.org/10.1080/09585192.2020.1871398

52. Zhou, Y., Liu, G., Chang, X., Wang, L., 2021. The impact of HRM digitalization on firm
performance: investigating three-way interactions. Asia Pac J Hum Resour 59, 20-43.
https://doi.org/10.1111/1744-7941.12258

53. Zott, C., Amit, R., 2010. Business Model Design: An Activity System Perspective. Long
Range Planning 43, 216-226. https://doi.org/10.1016/j.1rp.2009.07.004

770



