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Abstract
The rapid development of digitization and the widespread use of information and commu-
nication technologies have led to changes in the business aspect of work. The purpose of 
this article is to point out the importance and necessity of the application of digital eco-
systems in order to create a sustainable competitive strategy. Digitization is also import-
ant for the development and improvement of entrepreneurship. Definitions of the ecosys-
tem and elements of the entrepreneurial ecosystem are given. There is also an emphasis 
on the great role of human resources in the digital ecosystem, mostly from the aspect of 
employees, and then also from the aspect of consumers. The work is divided into two 
parts. The first part consists of an introduction, a literature review and the impact of digit-
ization on the entrepreneurial ecosystem. The second part of the work is the impact of di-
gitization and artificial intelligence (AI) on human resource management. In the conclu-
sion, recommendations are highlighted, as well as suggestions for further research.
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1. Introduction
Since the end of the 20th century, the term ecosystem has been widely used, and primarily indicated
the need for adaptation in order to reduce the instabilities of digital capitalism [1]. However, the
rapid development of digital technologies has been present in the last two decades. A group of sci-
entists Francesco Nacira, Paolo Dini and Andre Nikolai created the concept of a digital business eco-
system in 2002. A digital ecosystem is an “adaptive, open socio-technical system with the properties
of self-organization and sustainability”. It was originally inspired by natural ecosystems [17]. The
definition of an ecosystem originally arose within ecology, and through economic business it later
came in the sense of companies that cooperate to find adequate solutions and meet the needs of cus-
tomers. This is no coincidence, because both natural ecosystems and business ecosystems,
nowadays, strive for sustainability. It is actually a new perspective on creating shared values, in or-
der to achieve better results through innovation and greater competitiveness [10].

The question is justified, what is a digital ecosystem? The very term digital ecosystem actually
includes a combination of technologies, in order to reach quality and useful information.
Information is drawn from a centralized database where the necessary data is stored [32]. The
digital ecosystem is defined as an open access network environment for business; efforts are
made to make the interaction efficient and effective; and mainly includes small and medium
enterprises. The digital ecosystem connects digital management, digital customer management, di-
gital products, digital sales channel management, digital workplace, digital engineering; digital busi-
ness models. It includes internal and external networked participants through digital platforms with
the help of digital technology [25]. The definition of a digital ecosystem indicates that it is a set of di-
gital services of several companies, which have added value for consumers, and are interconnected
through a technological platform. For example, companies like Alibaba Group, Google, Yandex
Amazon, Sber, have elaborate development patterns that create new services or startups. They are fo-
cused on one area, but in parallel they spread their influence in other areas,
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and those areas are primarily from the IT sector, education and artificial intelligence [17]. Based on
everything that has been said and read a large number of definitions, the authors offer their own
definition of the digital ecosystem, which reads: The digital ecosystem represents an organized net-
work connection, includes companies from various industries and services, with the help of digital
technologies in order to harmonize business processes with business requirements, where work takes
place in a virtual way with the analysis and storage of a large amount of data.

Furthermore, the question is justified, what constitutes a digital ecosystem? It is a network of
people, businesses and platform systems that use technology to interact with each other. Unlike
traditional business systems, digital ecosystems use applications, data (information layers), and
devices (as physical layers). They interact to help companies develop new products or services.
Then the question is who are the users of digital ecosystems, or the direct actors in them. These are
companies, individuals and government agencies. With this approach, companies can react to
changes in a timely manner, and thus become resilient. Also, companies create innovations faster in
order to achieve commercial growth and gain useful experiences with users. The recommended
order is to identify customer needs, and only then build a platform to identify problems or trends in
order to increase efficiency. In this way, companies can achieve development. Individuals also
benefit from the ecosystem because they have quick access to the information they need in order to
get better quality services (healthcare), suppliers (cheaper) or better quality products. For example,
the companies Apple and Google have their own ecosystems, which enable users to easily find
services using devices that are functional. And the platform is the place where various software and
other systems are connected, in order to create an original ecosystem. Large enterprises most often
use an ERP - enterprise resource planning platform, which helps them manage their business more
successfully, from inventory to customers, from websites to sales. By analyzing the obtained data,
companies discover what needs to be improved, what is not good and what is, how everything
functions, and the possibilities are great. In addition to companies, government agencies use digital
ecosystems for responsible and transparent behavior. Since digitalization is all around us, it is part
of our physical world, the use of electronic devices and robots is increasing, the amount of data is
also increasing, and due to quality analysis and results, in the future ecosystems will only develop
[32].

It turns out in practice that network connectivity is very important for business. It mainly refers to
the economic field (entrepreneurship), public and private sector, and the capacity to renew existing
relationships, as well as to create new ones in the environment. It affects the social and natural envir-
onment through technical modeling and expertise [16]. However, technology does not lead to com-
petitive advantage, but the way it is used does. For these reasons, digitalization has led to changes in
the way of doing business: buying and selling, increasing efficiency due to accelerated data pro-
cessing, and has accelerated the connection of companies on a global level. Thus, it affected their pro-
ductivity in a positive way. Digital ecosystems are closely related to the term platform, software, and
it is well known that they are related to concrete practice. Digital ecosystems cover disciplines such
as technical, legal and business. However, lately they are increasingly covering the social aspects of
digital ecosystems. "The complexity and heterogeneity of digital ecosystems with respect to the in-
volved players indicate that they deserve separate treatment from traditional software systems." [15].
Accelerated digitization requires a changed structure of employees, new and innovative ways of stra-
tegic management of companies, but also new ways of processing and storing data due to the devel-
opment of IT methods." [21]. The new ecosystems created in this way are influenced by fast commu-
nications, fast data transfer and fast transport. In such an economic ecosystem, digital technologies
have proven to be a new wave of innovation. And it must be admitted that they were adopted much
faster than previous generations of innovations. Moreover, their application is almost not questioned
[5]. In addition to technological and economic impact, they also have a great impact on human re-
sources, consumer behavior, public policies and administration, but also on the entire social interac-
tion of citizens. The main factor that led to the development of digital ecosystems is high competition
in the previously known market, which has become oversaturated. The next factor is the dependence
of business on a large amount of data, so a new level of processing and economic business was
needed. In addition, the digital ecosystem increases the value of the company, reduces the costs it dir-
ects to customers, and increases their loyalty. It can be concluded that this attracts a larger number of
potential customers [17].

Digital technologies and digital ecosystems have a positive impact in those countries where



there is support from institutions and from a national culture that supports access to information [36].

2. Literature review
The OECD [24] also indicated the arrival of digital technologies, which are rapidly changing business 
reality, requiring a higher level of education, digital literacy, efficiency and correct interpretation of 
the obtained data.

Digitization occurs as part of the re-industrialization of societies and national economies. Digital 
technologies allow access to information and data in virtual space, but in real time. Life and work 
through applications have become a reality, and digitalization itself can be part of the 
reindustrialization of the economy [21]. Subramaniam [33] examined the way in which a company's 
competitive strategy is affected by the digital ecosystem. The digitization of the countries of Central 
and Eastern Europe (CEI) and its impact on entrepreneurship was studied, with the conclusion that all 
countries are digitized, but that the performance differs from country to country, depending on the 
degree of digitization [32]. Recently, complex business environments have been referred to as 
ecosystems. One of the most comprehensive literatures is the one that provided an overview of the 
components that led to the development of the ecosystem, which highlights the main elements and 
main characteristics of the digital entrepreneurial/business ecosystem, and the key factors that 
influence the innovative and intellectual development of the region and the ecosystem [26]. 
Fernández-Portillo et al., in their article "How the digital business ecosystem affects stakeholder 
satisfaction: its impact on business performance" [11], research the satisfaction of all interested 
business parties in a digital ecosystem, and consider current trends. There is an article that studies 
both the blockchain platform and its relationship with the digital platforms of an ecosystem [34]. It 
must be emphasized that blockchain is not a typical ecosystem because it has some limitations 
compared to a classic digital ecosystem. Then, Ali and Jabeen [3] also dealt with digitization and 
economy, connecting entrepreneurial ecosystem and digital ecosystem with economic development. 
This should help entrepreneurs to organize business and make economically justified decisions. If the 
dynamics of digital entrepreneurship are more intense, the innovativeness of the ecosystem will be 
greater [7]. Some authors have classified the literature related to the digital entrepreneurial 
ecosystem [6]. Farih and Wahabi [10] wrote about the emergence of digital business systems in 
theoretical frameworks. Other authors also wrote about it [13]. Case study research related to the 
development of the theory of digital ecosystems was also done [12]. One article outlines the success 
factors of a digital ecosystem and how that system impacts customers [14]. Another paper explores 
the mechanism of entrepreneurship organization in an ecosystem [25]. The literature also includes 
the principles by which the digital ecosystem develops and how digital technologies promote 
entrepreneurship, which was achieved by studying annual reports, conducting in-depth interviews, 
and statistical analysis of stock prices [17, 28]. Finally, there is an interesting research on the topic of 
how digital business systems influence the intellectual development of the region [26]. In general, the 
development of digitization and artificial intelligence has a direct impact on the management of 
human resources, regardless of whether it is about those human resources who are employed in the 
organization, or human resources who appear as consumers [18, 23].

The literature on the topic of the digital ecosystem is growing, but not compatible, and more 
attention needs to be paid to the connection between ecosystems, digitalization and entrepreneurship. 
A critical review of the presented literature consists in the fact that it is necessary to group the 
literature depending on which segment of the ecosystem it refers to.

 

 



3. Business ecosystem and digitization

 

What contributed to the creation of entrepreneurial digital ecosystems was the rapid 
development of digital technologies. They further led to the ability of customers to meet their 
needs and make purchases online; change in competition; and overcoming geographical 
boundaries. Its features are: access to resources and information is easier for many, and this 
contributes to reducing costs and reducing environmental pollution. One digital ecosystem unites 
consumers and connects producers on a platform. The progress of digital technologies also 
improves the investment climate, which contributes to the creation of jobs and the development 
of new sectors of the economy. The strength of digital entrepreneurial ecosystems is that they 
have become competitors to IT companies operating globally. Countries that stand out in 
particular when analyzing the digital development of SMEs are Finland, Malta and the Netherlands 
[26].

The question "How does digitization affect business operations?" is justified. The answer that
follows says that in terms of production capacity, there is an increase in competition, and only the
most successful survive. But what is important to emphasize is that there is a reduction in costs
[25]. In this sense, further answering this question, it must be said that relations between
companies have become more fluid and without territorial restrictions, and the number of business
participants in the network has also increased. Communication is facilitated with the emergence of
a multitude of platforms [32]. In this transformative ecosystem, the digitization activity of one
company is not enough, a network is needed in which all interested parties are connected, which
make up the entrepreneurial ecosystem. In digital business ecosystems there are two types of
companies. One is focal companies that are in charge of creating and maintaining platforms,
technologies and interaction. The other is complementary organizations that are in charge of
maintaining the rules that the first companies have set, deliver complementary elements to users.
The characteristics of digital business ecosystems are dynamism, heterogeneity, self-sufficiency,
symbiosis, co-evolution and platform (based on hardware, software and networks). What is
important is that one digital ecosystem can use multiple platforms [10]. Therefore, the digital
ecosystem is based on one or more platforms. Mastering digital technologies contributes to making
company management easier and more advanced. Thus, the transformation is transferred to social
relations, first of all to the economy, and then to society, art and politics. It is important to
emphasize that there are different levels of digitization, and that not every ecosystem is digitized in
the same way [7].

Digital governance involves channeling activities that include: digital platforms, digital products 
and services, and digital tools and infrastructure. The use of platforms has become imperative in 
business. Digital art or internet services can also be added [28, 31]. With accelerated digitalization, 
the capacity to collect and create new information (based on the collected) becomes virtually 
infinite. Artificial intelligence, robotics, quantum computing, the IoT domain and nanotechnology 
greatly help them in this [24]. However, digitalization (i.e. the process of adopting digital 
technologies) reduces the dependence of business and entrepreneurial ventures on a specific 
location. It makes it easier to seek opportunities outside the region by alleviating spatial constraints 
in terms of knowledge and market access. With the evolution of information technologies and 
business networks, a digital ecosystem has emerged. Its goal is to improve communication and 
efficiently achieve business results between all stakeholders. Digital technologies within 
entrepreneurship consist of the following three interconnected elements: digital artifacts, digital 
platforms, and digital infrastructure [36].

The digital ecosystem in the virtualization phase is document digitization, virtual process and 
system, adoption of regulations on cyber security. As well as increasing sectoral cooperation 
through networks and information processing. It saves resources by digitizing information and 
virtualizing management processes, as well as by establishing relationships with customers. 
Thanks to digital technologies, the connection of companies is facilitated, and traditional 
interdependence is transparent with new opportunities for growth. The development from a 
social network to a digital ecosystem, which gives a new digital identity and data collection (for 
example, once Facebook, now X) is interesting [25]. So far, people's perception of a company has 
changed for the better through marketing influence. Today, it can also be changed through digital 
technology. She does this by spreading stories through social networks and platforms about 
success, good business practices, positive experiences, entrepreneurship and activities that make



customers loyal. This strengthens the relationship of interaction between producers and 
consumers [36]. The operation of digital ecosystems is based on software technology, which 
constitutes the technical infrastructure that locates, combines and transports data. For this, it 
uses the Internet channel, which is actually the heart of the network exchange. It's all hardware, 
software and processes. There is no hierarchical organization in this constellation. A business 
ecosystem goes through four stages: birth, expansion, leadership and self-renewal (it is born in a new 
form or disappears from the market). Each of these phases faces two challenges: cooperation and 
competition. Protecting data from competitors is a priority, although negotiations with clients and 
suppliers remain important. After that comes leadership, which is characterized by high profitability, 
stability and cohesion [10]. In another approach, like everything in the business world, the digital 
business ecosystem has its own stages of development that are specific and based on the life cycle of 
the ecosystem. These are creation, growth and maturity. Other authors presented the following 
stages: creation (selection of assets, processes, markets, competitors), monitoring (measurable stand-
ards, goals) and evaluation (resilience assessment). On this occasion, available resources are used, al-
though the management of digital business ecosystems is complex. Therefore, business ecosystems 
are a set of connected organizations, even complementary offers. For these reasons, four levels of 
roles are mentioned, namely: key player (intermediary organizations); niche player (most numerous 
in charge of building skills and creating added value), dominant and nodal (central) landlord. The last 
two participants in the network control a significant part of the ecosystem and draw funds from it. 
Ecosystems manage themselves as autonomous structures, and this characteristic is thought to enable 
them to thrive. And that it will develop over time, and this happens through cooperation [10].

The main elements of a digital entrepreneurial/business ecosystem are digital platforms,
technologies, data, stakeholders, consumers and innovation. And the main features are flexibility
(customization), market expansion (wide availability), innovation (new products and services), and ef-
ficiency (business optimization). The main elements of the entrepreneurial ecosystem are digital cit-
izenship - users who carry out their business activities as consumers and producers, in an ethical and
responsible way, with the protection of personal data and information. The second element is digital
entrepreneurs from various industries, who improve their profits and efficiency by participating in
the digital ecosystem. In that process, network effects are distinguished, which can be direct and in-
direct [11]. The patterns and principles of digital entrepreneurship contribute to the competitive ad-
vantage of an innovative company. The structure of the digital ecosystem consists of integration ser-
vices, a common center from which coordination is carried out, and a unique digital platform. There
are four levels of structure namely: the semantic core, the functioning of digital services, the user di-
gital service (including the application store - market) and personalized devices and IoS. Digital eco-
systems can be developed with the help of own infestations and projects, or joint ventures. Such pro-
jects are implemented with already existing enterprises [17]. What is important for a digital ecosys-
tem is a strong base of partners and users. In any case, a quick start is not recommended, because it is
by no means a guarantee for success, duration and dominance in business. According to one survey,
83% of digital ecosystems include partners from more than three industries, and 53% have more than
five partners. A successful average ecosystem has 27 partners, and the most successful have around
40 partners. For example, Amazon has 67 partners in e-retail, and they include finance, logistics, tele-
communications and media. These partners are stationed in different countries and industries, and
there are even different contractual relationships (contractual agreement, platform partnerships, in-
vestment partnerships). This is crucial for success, and building the right cooperation is crucial for
the survival of the ecosystem [14]. The digital ecosystem consists of two parts, one part of the ecosys-
tem is production, and the other part is consumption.

Production systems are interdependent with value chains. Although these are not new 
phenomena, they have only now been placed in the context of digitization, and have been 
extended to networks and alliances. Their importance lies in the use of this data when creating 
organizational strategies. Consumption systems, appeared with the use of the most modern 
technologies, and they serve to generate data obtained from the use of products or services. What 
matters to them is the scale of competition, the scale of value creation, and the power of the 
digital monopoly. Data collected in real time become archived over time. But together they help 
companies create better insights into customer needs and thus contribute to the creation of



products that are in line with their wishes. Although one should always keep in mind that the
needs and desires of customers are constantly changing. Connecting value chains across digital
ecosystems requires strategic thinking that is aligned with the times. For example, Alibaba has
complete data on the consumer, his needs and plans, the amount of funds. From these
opportunities arose the "influence" of Alibaba in the field of consumer loans for small and
medium-sized enterprises in China. It is a fight for the market within one ecosystem, both on the
production side and on the consumption side. This also means that the barriers to entry into
certain market fields are lower, specifically here the loan market for small and medium-sized
enterprises. This increases the competitiveness of traditional lenders and the question of whether
they can cope with Alibaba's network of opportunities [33].

The importance of the ecosystem in entrepreneurship is recognized through the creation of
startups in the economy. Startups use strategic resources such as human capital (knowledge,
leadership, culture, tradition, and business practices), financing, market access, physical network in-
frastructure, as well as formal and informal institutions. Startups are characterized by the flexibility
to accept innovations, but on the other hand, they also have the limitation that they cannot realize
the required volume of demand. Entrepreneurial ecosystems are unique, and Silicon Valley, for ex-
ample, is different from all others of its kind. Then, the interdependence of online and market parti-
cipants within one ecosystem is significant. And most importantly, every entrepreneurial ecosystem
is dynamic. The basic characteristic of digital technologies is the digital context, but also the fact that
it can be a driver and drive companies to produce and sell more of their products due to expanded
market opportunities [4]. Digital ecosystems have been developing for the last twenty years, indicat-
ing the large use of digital technologies in the business of companies. This reduces dependence on
one location, and provides greater opportunities outside of one region. In this sense, a digital ecosys-
tem has three key dimensions, namely: technological dimension, economic dimension and social di-
mension. Formal institutions influence through laws, contracts, economic and political rules, and in-
formal institutions influence through customs, norms and business codes. Together, they form the
rules of the game in one market, and when they are well coordinated, they lead to a reduction of un-
certainty in the market. The quality of digital technologies and a digital ecosystem will depend on the
quality of these institutions. It must be emphasized that digital changes can lead to institutional
changes and vice versa. However, formal institutions must lead to favorable loans, tax benefits, re-
duction of bureaucratic rules, transparency and increase in the possibility of subsidies. All this has a
positive effect on digital entrepreneurship and the development of the digital ecosystem [36].

Digital technology combines four concepts: digital user, digital technologies, digital
infrastructure and digital platform. Actors can organize entrepreneurial processes themselves, and a
kind of digital market can be created. Therefore, digitization takes place within an ecosystem, it is not
isolated for its own sake, but it contributes to flexibility [6]. Digital technologies in entrepreneurship
and business have three forms: digital platforms, digital infrastructure and digital artifacts. Techno-
logy-based digital platforms can often remove business barriers, reset economic activity and launch
new ventures. Digital infrastructure consists of elements of digital technology that enable communic-
ation. It can even increase the competitiveness and productivity of industrial enterprises. An import-
ant element of digital entrepreneurship is the digital ecosystem [32].
The entrepreneurial ecosystem takes place in networks, and for them, the most important things are
finance, knowledge and talent, in order to realize the interaction. Dynamic interaction leads to new
business ventures and business improvements. They also lead to the improvement and modification
of products and services. At that level, participants are connected, a knowledge base is created, and a
wider context is taken into account besides the digital one, namely the socioeconomic one. Digital en-
trepreneurship differs from traditional entrepreneurship because marketing, production and jobs are
realized through information and communication technologies. Here, the emphasis is on the ecosys-
tem, not on individuals and teams. An important feature is complementarity, because complementary
actors, complementary activities and complementary technologies/platforms are connected. How-
ever, a justified question arises, is there a control mechanism in an ecosystem? Is it effective enough
to protect data misuse? [6, 28]. Thanks to the development of digitalization, social networks have be-
come part of entrepreneurial activities. Different ways of using them, in an individual or professional
way, allow free expression of opinions, on the basis of which it is possible to interact and contact



with people who are important for their business [8]. In addition to providing new opportunities for 
newly formed companies, it has modernized traditional industries, helping them to adapt and survive. 
So, to become sustainable. In addition, digital technology enables the evolution of companies that are 
included in an ecosystem [28].

Digital technologies engage customers and contribute to the optimization of resources. They
enable companies to respond adequately to market changes that are happening more and more
quickly. Thanks to them, the quality of service also improves, which contributes to greater
customer loyalty. In an ecosystem there is cooperation but also competition. Participants expect that
financing within such a digital network will be less risky, and that it will provide them with strategic
expertise [35]. It represents the technical transformation of society, thus creating an innovative eco-
system that enabled survival on the market through entrepreneurial adaptability. In such an environ-
ment, entrepreneurs have a business imperative to use digital platforms, tools and business strategies
that are based on data and analyzes of virtualized interaction. The use of technology should contrib-
ute to easier management and dealing with market challenges. Also, data protection is becoming an
important component of business, in the conditions of accelerated digital transformation. Protection
against competition, capital investment risks are also monitored through digital infrastructure. This
implies training for digital entrepreneurship, in order to successfully implement digital transforma-
tion at the enterprise level [22].

Digital entrepreneurship is within the framework of institutions, users and platforms, and a 
very important characteristic of the digital ecosystem is complementarity. More precisely, it 
refers to four concepts, namely management: digital users, digital entrepreneurship, digital 
infrastructure and digital platform. Considering that the digital entrepreneurial ecosystem 
includes a wide range of functions, it brings together finance, infrastructure, human capital 
(entrepreneurs, knowledge, leadership, and talent), culture, market and support services. Also, it en-
ables the replenishment of all interested members of the network and their activities, which lead to 
positive outcomes. The network effect is extremely significant for those products and services whose 
value depends on the number of users. This is made possible even from a geographical distance, even 
the cooperation of business partners from different industries, and by supporting cross-sectoral initi-
atives, thus enabling mutual cooperation for a large number of participants [6]. The efforts of busi-
nessmen are to be successful in the conditions of market dynamics, to fulfill the needs of their popu-
lation, with the aim of increasing the export of products and services (knowledge), and technology 
[32].

A digital artifact is actually the result of a digital activity, and is actually an application or media 
content that is completely new. It can also be a digital component, and it offers the end user a new 
and specific function. The platform is important for digital innovation, because it represents a 
new way of organizing a company, which is completely different from traditional corporate 
organizations. Thanks to the platforms, multimillion-dollar companies were created in a very 
short period of time, which became dominant in digital entrepreneurship [32]. Digitization has 
contributed to social networks becoming one of the key parts of entrepreneurial activity, and 
being used for business purposes, not just private ones. They are dynamic and relevant tools, but they 
are not the primary catalysts of entrepreneurial initiative, but only supplementary [8].

How the digital ecosystem affects business strategies? It is important to say that it has a 
positive effect in the sense that, thanks to the automation of the process, it contributes to a better 
and faster interaction with customers. With the help of artificial intelligence, automated and 
personalized marketing solutions are obtained. Such solutions are of high quality, encourage 
customer loyalty, and startups can enter existing markets, fight existing competition with reduced 
costs, and better services [22].

When it comes to international trade, the digital ecosystem contributes to reducing transaction 
costs when purchasing goods. The leaders in online sales are Asian countries, the USA has the 
largest number of e-stores in the world, and the European Union has the best infrastructure for 
online trade [25].

An ecosystem in which digital entrepreneurship plays a significant role leads to the 
transformation and reshaping of traditional business relationships and structures. It fosters a 
digital-centric economy. The use of sophisticated digital tools requires a skilled workforce capable of 
managing platforms, tools, data and strategies. Data analysis should contribute to better



performance in relation to consequence and success.  Both physical and digital markets are
present, but virtual interaction is pronounced. They are characterized by fluidity and adaptability
[22]. In addition to the platform and the network that make up the digital infrastructure, potential
consumers, market size, communication in the environment and the base of talented employees -hu-
man resources also play a significant role [9].

4. Human resource management and digitalization in the ecosystem

 

This conceptual work explores the aspects of digitalization and artificial intelligence and their 
impact on the behavior of human resources, both as employees and as consumers.

At the core of the digital ecosystem concept is the common interest of the community, 
regardless of whether it is a common geography, a common ethnic or cultural affiliation [12]. 
However, today in companies employees use artificial intelligence through machine learning, 
social networks and algorithms. This affects the building of virtual competences. The goal of 
artificial intelligence is to change human cognitive functions, and the areas in which it has the 
most influence are health (use for diagnostic purposes, and data protection in health care), then 
the labor market area, and finally the media area [29].

As for working hours in the digital world, it is uncertain. Network employees often have to 
respond instantly to customer requests and be engaged on platforms constantly. They are often 
faced with "burnout", "impossible expectations" as a consequence of unlimited working hours. As a 
result, stress and anxiety increase. As a result, there is a latent fear of losing one's job. However, 
many researchers agree that those companies that use e-HRM services benefit from it. Through artifi-
cial intelligence, employees can be controlled by the employer. Employers also benefit from machine 
learning because it helps them make decisions in order to create better performance. Electronic hu-
man resource management (eHRM) enables the planning of HRM activities through digital means. 
Practically, the use of AI in the field of HRM facilitates finding candidates, checking educational 
levels, selection and similar activities that are necessary for the recruitment of employees. Despite the 
question of responsibility and validity of decisions made based on AI data is raised, AI helps with the 
socialization of employees in a company and helps them organize themselves more easily at work 
[18].

Given that digitization is developing rapidly, that the way of doing business is changing rapidly,
timely strategic planning is needed that can protect the participants of a network from market
shocks, and therefore competition. The changes that have taken place in the field of human
resources management and the labor market with digitization are not new. Nor is the decline in
employment in production and industry something that occurred in the second decade of the 21st
century. The reason for this is deindustrialization and the dominance of the information and
communication sector and the service sector. The new generators of development are the
pharmaceutical industry sector, the biotechnology and nanotechnology sector. There is the use of ro-
botic and digitized equipment, which, among other things, leads to changes in the company's stra-
tegic operations. This way of doing business requires a highly educated workforce, which is able to
adapt to the market and make companies competitive. In the long term, a higher level of education,
along with other business factors and the support of public policies, can lead to the sustainability of
companies and the economy of a country [21]. Industry has traditionally employed a large number of
workers with secondary education, and therefore deindustrialization presents a major challenge to
lower living standards or job loss. Only finding a job faster reduces the negative effects of losing a
previous job. "Smart factories" employ trained experts who can perform their work remotely. This is
a particular danger for developing countries, because they have a large number of structurally malad-
justed workers. From these differences, they must increase the participation of the ICT sector in the
overall structure, improve the work of institutions, as well as increase the knowledge and education
of human capital [27]. Those countries must develop a comparative advantage, make strategic plans,
so that the implementation does not threaten the nation's competitiveness. The development of tech-
nology in the field of data generation and transmission, data storage and processing, the development
of robotics and the use of robots at work represent major challenges today. Thus, technological
changes lead to economic, political and social changes, but also to changes in the way of doing busi-
ness, which must not allow discontinuity in employment and economic development. With



the fourth and fifth industrial revolutions, great changes occur in the relationship between work 
and free time [21].

Human resources include the talents of workers, leadership, education and training, i.e. 
knowledge, and digital technologies can affect the reskilling of the workforce. In this sense, it is 
important that national policies related to education are adapted to digital trends. In this sense, it is 
said that digital technologies encourage innovation, but also bring risks in terms of employment. 
Thanks to innovations, the workforce receives increased income. This is accompanied by an increase 
in better life, health, and overall standard of living [2]. It must be said that artificial intelligence and 
machine learning have improved the flow and storage of information. As a result, their value also in-
creased. Thanks to that data, analyzing and aggregating it, companies improve relations with custom-
ers and product quality [11].

Although it appears that digital tools are completely independent of the activity shell, this is not 
entirely the case. Information and communication technologies require human participation. In order 
to automatically perform digital and business activities, human activity is required. For example, in 
order for artificial intelligence to be able to provide answers to numerous questions, it must be "filled" 
with data entered by humans. And only then does the processing take place, and that causes changes 
in the processes. It personally refers to the speed of data processing. In addition to digital knowledge, 
digital technology, digital platform, digitization process and successful digital transformation of the 
previously traditional company. Thanks to this, a digital business model and strategy is created. For 
this, education related to social digital entrepreneurship is necessary. Therefore, it is important how 
the network works, and each member through the different roles they have (direct or indirect), as 
well as responsibilities. In this sense, it can be said that digitization changes the interaction in society, 
and that it creates interconnection between citizens and technology, and organization and technology 
[32]. As for the labor market, it affects the development of freelance platforms by reducing geograph-
ical barriers in job searching. It also increases the flexibility of labor supply and demand, supports all-
day learning and investment in skills that can be useful at work [25]. In addition to the sphere of 
business, digital transformation includes all spheres of human activity, which implies the construc-
tion of solid corporate management, with monitoring of changes, and employees will have the oppor-
tunity to monitor changes and align their business with it [17].

The digital ecosystem also affects intellectual development, which implies the activation of 
human resources and their intellectual potential and new technologies that were created on that 
basis. Thus, there is an improvement in the development of human resources, the improvement of the 
educational system, the involvement of scientific staff, in the exchange of knowledge that is neces-
sary for encouraging entrepreneurial activity. A well-developed and built entrepreneurial ecosystem 
contributes to new human resource training and talent attraction. Apart from technical management, 
one of the most complex is the management of human resources in the digital ecosystem. There are 
several key factors that influence the development of the region in the intellectual sense, related to 
human resources, namely economic (level of employment, structure of the economy), social factors 
(education, professional training, health care or population income growth), ecological (efficient use 
of land, water and energy), technological factors (access to new technologies, number of patents), in-
frastructural factors (communication and logistics infrastructure), and political-legal factors (legislat-
ive support, development of entrepreneurship, political stability), [26].
The digital ecosystem is based on digital infrastructure (telecommunications and digital
literacy), digital society and digital economy, but also four cross-sectoral topics, namely: new
technologies, cyber security, inclusion, and geopolitical positioning. The digital society must
ensure the respect of digital rights, the protection of basic human rights in network connectivity,
the organization of civil society so that digital repression does not occur. It also includes online
government, digital provision of services and management of government processes. Finally, the di-
gital economy includes digital financial services, digital commerce, and the development of digital
startups. Equally important is the digital talent pool, the training and development of workers, which
must be efficiently organized [26]. Human resources are responsible for taking care of those key busi-
ness areas that bring the most profit [17]. This approach leads to the development of innovations and
the development of the entire company, but also to the facilitated exchange and improvement of
skills, and everything and the digital ecosystem becomes the property of the community [12].



The digital perspective has affected human resources in the sense that it raised the issue of time 
spent at work, the issue of free time, the issue of communication methods, security 
communication and communication regulations. The issue of time spent at work - initiates the 
question of whether working online actually abolishes the limit of working hours. Free time - the 
issue of free time is opened, in which the possibility of entertainment is limited by business 
obligations. Method of communication - whether human resources communicate exclusively 
electronically, or whether there is still social contact and collegial socializing. How do they 
communicate with robots? Communication security - are communications safe, can data 
protection in a company be ensured? Regulation of communication - and finally, whether the legal le-
gislation follows the regulation of communication, what is allowed and what is not when addressing 
employees and consumers electronically.

Another aspect of human resources is the customers’ factor. And the demand for goods by 
customers is facilitated by the use of digital technologies and ecosystems. There are whole 
package deals that affect better efficiency and lower costs. Digital communications are also 
present in retail, as sellers address customers through digital communication, using applications to 
provide information. In return, they receive personalized information with the help of which they can 
improve their products [25]. As far as customers are concerned, ecosystems have the role of retaining 
customers, through their management method. This means that they can sell their products in one di-
gital market, but also direct them to their other product in another market. For this reason, the cross-
market impact, the ecosystem is of great importance. For example, owners and leaders in companies 
engaged in the production of agricultural and food products consider such innovative activities 
brought about by digitization as a method for increasing profits. The use of intellectual internal re-
sources that generate information flows also contributes to this [5]. In the information age, con-
sumers get information faster and more easily, and information is more accurate and cheaper than 
ever before [21].

Thus, AI enables personalized shopping, virtual trials and creation of customized designs, with the 
aim of increasing consumer satisfaction, and thus business efficiency. AI has the ability to create ori-
ginal content that is completely new, influence purchasing decisions and enable brands to offer con-
sumers authentic products tailored to them and thus foster their loyalty. Therefore, it is important to 
point out that AI has the ability to provide the consumer with highly personalized and targeted mar-
keting content. In order to achieve this, the history of consumer behavior, activity on social networks 
is reviewed, and personalized advertisements are created based on this. This leads to consumer satis-
faction, but also to improved business engagement. Such communication must be continuous, be-
cause consumers are constantly receiving new advertisements from other manufacturers. And in this 
context, data protection is of great importance, in order to prevent abuse and consumer churn. And 
there is another concern, and that is not to become too dependent on artificial intelligence. And that 
consumers does not reduce their ability to make independent decisions. And it's important to ask in 
future research how the growing role of AI affects both consumers and businesses [23].

5.  Conclusion

 
This conceptual work, which deals with the research of the digital ecosystem on business, but also
on the behavior of employees and consumers, indicates the necessity of applying digitization in
business. In addition to increasing competitiveness, it also increases the level of innovation, and
increases the intensity of interaction with consumers. Digitization of human resources brings a lot
of opportunities, but it also brings a lot of uncertainty [21]. During the COVID 19 pandemic, there
was a sudden use of digitization and platforms, because the population lived "at a distance" and
goods were bought through online sales channels [19, 20, 30]. Due to the great importance of the
digitalization and entrepreneurial ecosystem, emphasis is placed on their use, but also its abuse.

Observation ranges from better access to strategic resources to misuse and unauthorized use of
data [4]. The rapid development of digitization forces companies to integrate information and
communication technologies (ICT) into their operations. This manifests itself in a number of
ways, namely through: the Internet of Things (IoT), connecting smartphones to computers, 3D
printing and the use of sensor technology. Companies are increasingly creating value online, and
that value depends on various stakeholders, to the benefit of all. In this digital context, “value is



created together”. In order to maintain the sustainability of the industry, companies must have
proper coordination with their competitors and those who are not. Therefore, the digital
ecosystem has sent a digital business ecosystem, and these forms of cooperation are increasingly pop-
ular. Their main goal is to come up with a new innovative product or solution. The big question is
how this way of doing business came about and what prompted companies to cooperate in this way?
It can be said that the development of digital entrepreneurial ecosystems has a positive effect on the
innovative and intellectual development of the region as a whole, thanks to the joint efforts of vari-
ous economic entities, public policies and agents [26, 10]. The development of digital ecosystems also
allows companies themselves to maintain employment at an enviable level. This is achieved through
retraining and training of staff [17].

Further research should be focused on research on national entrepreneurial ecosystems that have
not been sufficiently explored. No related threads. In particular, the generated added value of all par-
ticipants of a digital ecosystem should be investigated. It is also necessary to research and analyze the
best practices around the world, for the development of new digital business systems. Also investig-
ate how different levels of the enterprise system and virtual boundaries affect human resources and
consumers. In accordance with the theory of organizational changes, it is possible to explain the mo-
tivation for the transition of business ecosystems. Traditional forms are now in the second plan, and
digital forms of work are in the first. In this transformative context, consumers and businesses are
more tightly connected by digital technology and AI. And consequently, there was a wider collection
of data, their analysis and storage in the history of the behavior of employees and consumers. Re-
search should also be continued within the interaction of digitization and manufacturing and service
companies, in one ecosystem.

Digital communication and AI are changing social interaction, making it faster, more efficient
and tighter.
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