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Abstract - Digital transformation is currently indicated as one of the most important processes pervading economic activity of 

a human being, changing the principles of the organization's functioning and their construction. Assuming that the elements 

of this process and its course are initially recognized, it is possible to ask a research question, what are its initial effects in 

influencing human resources in organizations. This impact is not fully defined, two opposing views are currently being pointed 

out. The first, positive, says about the continuous improvement of human resources, that under the influence of digital 

transformation, some professions will disappear, but new ones necessary for the further development of the organization will 

emerge. The second, pessimistic, says that human work (physical and mental) will be replaced by carriers of digital 

transformation and people will become unnecessary in the functioning of companies. Regardless of trends in the use of human 

resources in organizations, we can already see the impact of digital tools on the functioning of people, an example are the 

results of experiments studying human conformism (Asch effect) in the situation of the impact of digital tools. The article will 

present the results of a review of literature describing human-computer relations (and, more broadly, digital tools) and the 

impact of these relationships on the functioning of people. The results of own research (conducted using the covert observation 

method) will be presented in the field of the impact of voice command systems on employee attitudes and behaviours. 
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I. INTRODUCTION 

 

In the mid-1990s M. Castells expressed in his books 

the view, which was shared by a large number of 

researchers (sociologists and economists), stating that 

the contemporary transformations taking place in the 

social and economic area of human activity are of a 

revolutionary character, and he termed them as 

„information revolution‟ [1], [2]. In its early period it 

was computers and computer networks that were 

indicated as the carriers of change and their impact 

was subsequently enhanced by the appearance and 

development of the digital mobile telephony. Those 

changes mainly concerned the systems of 

communications and transfer (unlimited in the 

idealised image of those changes), non-material 

resources as well as other assets that could be 

represented in the digital form. One of the elements of 

the information society became cyberspace. A lot of 

different approaches can be observed with regard to 

investigating cyberspace. Cyberspace as identified 

with the Internet is neither a monolithic entity nor is it 

without a location; it is, however, a combination of 

many new technologies utilised by different people in 

different parts of the real world [Tarkowski, 2006, p. 

26]. The processes that take place within its 

framework involve a variety of actors and different 

phenomena, and involve direct interaction between 

technology on a global scale and human communities 

or even a single human being. The digital 

transformation, on the other hand, is indicated as 

another phase of this revolution and mainly concerns 

the transformations within the productive processes, 

with regard to both material and non-material goods. 

It is associated with the widespread introduction of 

solutions in automation, robotisation, 

communications between inanimate objects (Internet 

of Things) as well as quasi-artificial intelligence. 

According to industry reports, the introduction of 

these solutions increases enterprises‟ competitiveness 

through a better adjustment of the market offer, faster 

response to changes in the demand and a reduction of 

operating costs. At the same time, these instruments 

lead to adaptive changes in the organisations 

themselves. 

 

II. THE ESSENCE OF CYBERSPACE AND 

DIGITAL TRANSFORMATION 

 

Originally, cyberspace was identified with the 

world-wide computer network, i.e. the Internet, or, in 

broader terms, with telecommunication technology. 

Cyberspace is defined in this way by the US 

Department of Defence as „a global domain within the 

information environment consisting of interdependent 

networks of information technology infrastructures 

and the data contained therein, including the Internet, 

telecommunications networks, computer systems, and 

embedded processors and controllers‟ [Wasilewski, 

2013, p. 227]. The opposite view is taken by scientists 

who hold the opinion that it is a collective 
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representation linked with Internet 

(telecommunication) technologies which creates „a 

separate world, a parallel dimension existing remotely 

or in opposition to the world understood as real‟ 

[Tarkowski, 2006, p. 31]. Cyberspace is defined along 

similar lines by the European Union, and more 

precisely, by the European Commission, which states 

that it is a virtual space in which electronic data 

processed by computers from all over the world 

circulate. 

 

Cyberspace provides the opportunity to satisfy social 

needs in a broad and multidimensional manner and 

the chance of recognition and self-realisation in all 

areas of life, including [Sienkiewicz, 2009, p. 586]: 

1. In the field of education: increased and facilitated 

opportunity to use the global resources of data, 

information and knowledge; 

2. In the field of scientific research: increased 

availability (with different levels of authorisation) of 

knowledge resources and research support, which also 

includes the use of the so-called wisdom of the crowd 

and resources controlled by other users; 

3. In the field of communications: through the 

development of the social communication network on 

an unprecedented global scale; 

4. In the field of economics: thanks to the development 

of various forms of e-business and the creation of 

knowledge-based economy; 

5. In the field of culture: through almost unlimited 

access to the resources of the constantly developing 

virtual iconosphere; 

6. In the ludic field: there has come about an arena of 

global circuses, games and fun; 

7. In the field of security: with the Internet and its 

potential, the security services‟ performance is 

improving, which translates into citizens‟ increased 

safety but at the expense of some freedom. 

8.  

It should be remembered that apart from the positive 

phenomena, cyberspace also involves some danger. 

There are different types of cybercrimes, both against 

individuals and organisations and communities, 

taking various forms and having a differing effect. 

The extremely negative phenomena are 

cyberterrorism and cyberwar. On the one hand, these 

acts are in themselves of a greatly harmful nature; on 

the other hand, however, the awareness that they may 

occur may trigger positive, creative actions aimed at 

creating solutions preventing cybercrime and 

minimising its consequences. 

 

Through rapid and virtually unlimited access to 

various knowledge bases, cyberspace allows members 

of different organisations to learn about the latest 

solutions used within the area of functioning of their 

home institutions. Through imitation and motivated 

by the will to catch up with the best, employees 

themselves suggest implementation of some solutions 

that they have found concerning modes of action, 

improvements in work organisation or use of certain 

equipment. Information on such subjects that can be 

found in cyberspace has an encouraging effect on 

employees and prompts them to introduce similar or 

even identical innovative solutions at their workplace. 

It should, however, be borne in mind that this 

relatively open access to the huge information 

resources can have a positive effect on shaping 

pro-innovative employee attitudes based on imitation, 

as shown by the results of E. de Bono‟s experiments, 

but it can also restrict independence among members 

of the organisation in searching for their own creative 

solutions. 

The proper understanding of the impact of cyberspace 

on man‟s functioning can be facilitated by Maslow‟s 

hierarchy of needs [Maslow, 2004, pp. 184-190]. 

Although it is indicated that creativity first appears 

only when the basic needs are satisfied, even a brief 

analysis of human behaviour with respect to inventing 

ways of satisfying physiological needs as well as those 

concerning safety, does not allow for the adoption of 

such a position. It seems that the view that is closer to 

reality is the one that man is a creative being at each 

level of dominance of the various categories of needs, 

but this creativity is differently orientated. At the level 

of physiological and safety needs, it is used to create 

solutions that directly satisfy these needs. With regard 

to social needs and recognition, people use their 

creativity to generate solutions that bring benefits to 

other people so as to satisfy their own needs in this 

indirect way. 

The man who first coined the term „cyberspace‟, 

William Gibson (a sci-fi novelist who invented this 

term to define the virtual spaces that the heroes of his 

books moved into), already a decade ago expressed his 

astonishment that even he himself was not able to 

predict the changes taking place with regard to the 

penetration of elements of cyberspace into the real 

world. An example might be the „laser zebra 

crossing‟, i.e. the pilot installation created in Ilsan, 

South Korea. The task of this system is to „bombard‟ 

pedestrians and drivers with warnings. This is an idea 

on how to solve the problem of „smartphone zombies‟ 

(smombies) who often become victims of traffic 

accidents because they are constantly engrossed with 

their mobile phones. The laser zebra is a specially 

built pedestrian crossing equipped with various laser 

and radar sensors and transmitters sending warning 
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signals (at both pedestrians‟ and drivers‟ eye level and 

also at the potential line of sight of a person staring at 

their smartphone screen). The zebra is also equipped 

with an internet-connected application which 

recognises phone numbers of the people in the vicinity 

of the crossing and sends warnings to these phones 

concerning an approaching car. 

When analysing the interactions between man and 

computer, attention is drawn to the ways in which 

technology supports, alters or impedes 

communicating contents generated by humans of 

computer systems for other users [Boos, …, 2013, p. 

450]. It is important to examine how users organise 

their actions so that they are visible and reported to 

others in a specific context. Within the 

communication process, transmission and reception of 

messages are dependent on the individual users‟ area 

of experience as well as their manner of perceiving the 

situational context. The information technology used 

plays the role of a message carrier but through the 

visual solutions, automatization and the programmed 

completion of the message content, it shapes the 

perception thereof. Mediation in delivering orders and 

commands in the course of implementing specific 

tasks has an impact on, inter alia, changes in the sense 

of responsibility for your own deeds. By way of an 

example, individuals may experience a reduced sense 

of empathy and moral obligation in a situation when 

the effects of their actions and decisions remain 

„hidden‟ behind the interface of the computer system 

being used by them. This is so because responsibility 

implicitly assumes the existence of an audience 

towards whom the individual concerned has moral or 

legal obligations and if such an audience is not visible, 

the sense of duty may be weakened. 

 

Digital transformation is currently indicated as one of 

the most important processes infiltrating man‟s 

economic activity and changing the principles of 

functioning of organisations and their structures. A 

review of the decisions, resolutions and documents 

generated by various institutions of the European 

Union provides grounds for stating that the 

predominant aspect covered in them is the issue of 

cybersecurity, especially military, as well as protection 

against acts of terror, and in a smaller extent to issues 

of the economic development based on various 

instruments of cyberspace. The authorities of the 

European Union appreciate the role of the digital 

transformation, which is evidenced by the documents 

devoted to both an analysis of the circumstances of 

implementing the digital transformation in EU 

countries and presenting recommendation concerning 

the manner of introducing this process. Also the 

European Commission itself passed a resolution 

concerning the digital transformation of its own 

functioning over the next four years (in the vision of 

transformations the year 2022 is to be the year in 

which the transformation will be completed). In my 

opinion, these actions seem to be very difficult to 

accomplish. All institutions of the European Union 

are perceived as heavily bureaucratic ones in which 

officials mainly concern themselves with maintaining 

the existing status quo which gives them a guarantee 

of appropriately high earnings and different sorts of 

bonuses. An example of such a perception of the 

European Union is the voices representatives of 

Eurosceptical governments of some EU states 

(Hungary, Poland and Italy) or even the result of the 

referendum on the exit from the European Union held 

in the United Kingdom on 23rd June 2016 (51.89% of 

voters were in favour of leaving the European Union 

by the United Kingdom). 

 

Changes and new opportunities in the functioning of 

enterprises triggered by the digital transformation: 

- shaping relations with customers and business 

partners with regard to fuller understanding of their 

needs, introduction of several channels of 

communication and enriching the forms of 

self-service; 

- improving operational processes concerning the 

internal organisation and the workplace environment 

along with the mechanisms of monitoring their 

efficiency; 

- modelling the activity of the organisation regarding 

the provision of products and services to the market. 

But there are some negative consequences of the 

digital transformation: 

- The declining role of the human factor; 

- An increase in the level of cyber-attack threats; 

- Reduced human interaction; 

- Widening of the gap between entities implementing 

the digital transformation and other organisations, 

and increasing incompatibility between them. 

 

III. THE IMPACT OF INTERNET OF THINGS 

ON HUMAN BEINGS  

 

The Internet of Things (IoT), Internet of Objects 

(IoT), The Industrial Internet of Things (IToT) or 

Network of Things (NoT) is defined as a dynamic, 

global network infrastructure within which objects 

with unique identification properties, characterised by 

a capacity for wireless communication and performing 

calculations are interconnected within an IT network 

[Boos, …, 2013, p. 449]. It must be pointed out that its 

technical property, distinguishing it as a unique 
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technology, is the open and partially standardised 

technical infrastructure which is made up of devices 

equipped with measuring sensors, instrumentation 

enabling installation of appropriate calculation and 

control software as well as various, often 

complementary solutions used for communication and 

data transfer in real time. Thanks to this, the objects 

that surround people in their daily functioning can 

connect with both local computer networks and the 

Internet, thus becoming an integral part of the global 

information system. A special characteristic is the 

utilisation of various approaches in this regard. The 

devices can be connected by means of computers and 

servers but also used are direct communication 

solutions referred to as machine to machine (M2M). A 

specific property of the IoT is the automation of  

control processes. Within the software installed, 

certain states are defined, the reaching or exceeding of 

which initiates appropriate control procedures. 

Solutions based on this idea have been used for several 

years or even decades; these are e.g. alarm and 

security systems, navigation systems or industrial 

automation. Currently it may be observed that they are 

becoming widespread in new areas, such as the energy 

industry, agriculture, households, medicine, logistics 

and others [Sailer, 2014, p. 3]. Applications used 

within M2M connections can provide a basis for 

creating many new automated services whose 

significance for business and the whole economy is 

going to grow. This technology is still developing; its 

functioning is based on such solutions as [Efremov, 

…, 2015, p. 1217]: unique device ID codes, data 

transfer standards ensuring compatibility with the 

existing identification systems, providing usability, 

extensibility and openness, a register of services 

available to users. The following properties of the 

Internet of Things are indicated [Boos, …, 2013, p. 

451; Efremov, …, 2015, p. 1218]: 

- the information effect – the capacity of the 

applications used within the IoT to generate 

information and making it accessible in 

decision-making processes in organisations; 

- the automation effect – the allocation of automating 

functions in the IoT software; these functions include 

functions on strings (on, off, contact, index), time 

functions, maths functions, special functions 

(checking if the device has certain properties or if it 

implements certain actions) and other; 

- the transformation effect – redesigning existing 

business processes and work processes with the aim of 

increasing their efficiency. 

Within the Internet of Things, an increase in 

interactions  is observed not just between  individual 

devices but also between the other users. This 

technology generates new valuable information 

resources which are transferred to the „human actors 

of the network‟ or to other computer systems, also 

through people [Boos, …, 2013, p. 451]. There is a 

necessity to reorganise the links between all network 

users in order that they should be visible and might be 

the source of structured data presentations (reports) 

for others within a specific context. 

The development of solutions concerning the methods 

of transferring information between the individual 

users and devices in the Internet of Things contributed 

to the creation of the latest concept i.e. the Social 

Internet of Things, i.e. the Social Web of Things 

(SWoT) [Efremov, …, 2015, p. 1220]. Within it, the 

capabilities of the classical networks of things are 

expanded by perceiving physical devices as elements 

of social interactions. This is justified as devices can 

communicate with one another, establish 

relationships, grant authorisations for partial or full 

access as well as externalize other characteristics 

proper to a social network. And the social attributes of 

the Internet of Things can be considered from the 

human users‟ point of view as well as with regard to 

the nature and properties of the communication and 

control links between the material objects in the 

network. In the former case, the manifestation of the 

social nature of the Internet of Things are actions 

aimed at creating advanced solutions enabling and 

facilitating users‟ communications with the devices 

[Ciortea, …, 2013, p. 1537]. An example of this may 

be the creation of interfaces and communication 

patterns that mimic communication between humans. 

An Internet of Things user both gives commands and 

receives replies to them by using natural language. 

Cyberspace and the Internet of Things in particular 

provide huge resources of information which affect the 

development of innovation. It becomes possible to 

discover correlations and relations between different 

objects which may provide inspiration for creating 

new solutions. Additionally, it should be remembered 

that the one thing that is indispensable for man in the 

course of implementing creative processes is dialogue 

through which the crystallisation of an idea is possible 

as well as adding more details to it, its fuller 

understanding and perhaps noting the irregularities 

that may be contained in it. Cyberspace ensures both 

direct and indirect forms of communication between 

people as well as non-human actors in the network.  

 

IV. EMPLOEE’S REACTIONS TO WORKING 

WITH THE USE OF A VOICE SYSTEM 

 

One of the examples of communication solutions 

between man and other actors in digital space are 
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voice systems. Although this solution is based on the 

classical dialogue between man and machine (by 

giving commands and entering appropriate data using 

speech), due to the use of voice commands, it can be 

considered as an indirect form prior to implementing 

natural language in the communication of people with 

other entities in cyberspace. Hence, observation of 

human behaviour may be in this case treated as a 

preliminary discernment of the possible attitudes in a 

situation of using advanced communication 

interfaces. 

In the periods 15.07.2014-30.09.2014 and 

01.08.2015-16.09.2015 research was carried out using 

the method of covert participant observation at Argos 

Ltd. (Magna Park warehouse in Lutterworth, UK) in 

the position of warehouse operative. The purpose of 

the research was to discern the methods of creating 

organisational space in the physical, social and digital 

dimension by a company using classical and modern 

organisational and technological solutions, to 

determine the ways of perceiving organisational space 

and its different dimensions by the employees, its 

reception and impact on the attitudes, behaviour and 

efficiency of the employees. For the purpose of this 

study, the presentation of the results will be limited to 

discussing the employees‟ reactions to the voice 

method of communicating with the company‟s 

computer system. Within the Argos Ltd. warehouse 

there are several separate organisational units, and the 

people directly involved in picking orders are 

employed in the „main pick‟ area. Work in this 

division is in a continuous shift arrangement. The first 

shift is between 6 am and 2 pm; the second between 2 

pm and 10 pm and the third between 10 pm and 6 am. 

The research was carried out during the second shift. 

Each shift commences with collecting voice kits from 

the „kit issue point‟. From the point of view of effective 

employee functioning, this is the crucial moment as 

the quality of the functionality of the individual kits 

varies, and it is on the quality of communication with 

the warehouse management system that the efficient 

picking of the individual orders depends. The process 

of logging into the IT system takes place using a set of 

appropriate commands combined with bar code 

scanning from an individual voice logon card. It 

should be remembered that the voice system is based 

on a female voice with a friendly modulation whose 

intonation (pitch contour) changes slightly depending 

on the character and content of the message. 

 

The task that each of the employees has to do is to pick 

the products specified in each order and collect them 

in a cart. Each single round begins with printing a 

label with the description, i.e. the order identifier, 

collecting a cart and putting the label with its 

description onto it, which is followed by gathering the 

products, the quantities and locations of which are 

given in the form of voice messages by the individual 

voice kit. The employee identifies each object by 

providing its digital code and confirming the quantity 

required. If the activity was carried our correctly, the 

system takes the person to the next location. The 

round takes place in reverse, i.e. beginning with the 

most remote locations HS 01 to AA01 (the area of the 

warehouse hall is several thousand square metres and 

the maximum weight of a complete order is 250 

kilograms). After completing the order, the employee 

confirms completion of the task and leaves the cart at 

the entrance gate indicated, and then starts another 

cycle of work. (MKS) Although the use of the voice 

system takes place by means of permanent commands, 

enquiries and responses, some of the employees add 

extra actions to the system. Both the activities 

themselves and the reasons for them are of differing 

kinds. Right from the moment of logging into the 

system some non-standard actions take place. In 

addition to the required commands some people (2-3 

out of 30-75, variability in the number of employees 

on a shift and their configuration was determined by 

the number of orders collected for each day) 

introduced their own greeting ritual. They were 

mainly forms of the traditional greeting combined 

with a question concerning the „system‟s well-being‟ 

and a request for „good‟ orders and correct 

collaboration. Also in the following working hours, 

similar behaviour was observed. In general, they can 

be divided into two groups: 

- positive ones – giving a name to the voice 

(Christina), expressing their own positive emotions, 

the conviction being that this will help in the proper 

functioning of the system; 

- perceived as negative – mainly vulgarisms uttered 

to the system in a situation of a failure in it. 

The behaviour observed concerned on average approx. 

5% of the people working on the shift, both men and 

women. They were manifestations of unconsciously 

treating the computer system as an equal actor in the 

network of connections occurring at the workplace. 

Among a small portion of employees (approx. 2%) 

functioning with the use of the voice system was the 

source of a sense of belonging to an exceptional 

community whose distinguishing feature was using 

modern technological solutions. Due to the covert 

nature of the investigation, it is not possible to 

expressly indicate if the observed attitudes towards the 

computer system translated into specific behaviour 

and actions. However, it is possible to adopt the 

position that the interactions with the computer 
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system, along with other factors and reactions on the 

part of the authorities of the organisation, also had a 

synergistic impact on the functioning of the employees 

and their actions.  

 

Despite the efforts made by the management of the 

company with regard to improving the organisation of 

work, some impediments occurred which the 

employees attempted to mitigate on their own. Due to 

the nature of these solutions, it can be stated that they 

were of an organisational nature. The most important 

included a change in the way of storing small-sized 

items. Another novelty was a change in the mode of 

completing and commencing consecutive orders. 

These actions had an impact on the more efficient 

functioning of the employees and although they 

departed from established procedures, they were 

accepted by the managers. It should be added that 

working based on the voice system, due to its 

specificity, was also indirectly a source of creative 

solutions but of a negative nature. Three such cases 

were observed: 

 

- unauthorised logging out from the system when a 

„difficult‟ order was assigned in order to skip it so that 

the order should be assigned to another employee; 

- virtual accomplishment of an order – an employee 

moved around the warehouse, gave correct commands 

and product markings but did not gather them in the 

cart (attempt to have the performance indicators 

increased by deceiving the system); 

- taking a fully operational headphone kit to the 

changing room and hiding it in the locker for the next 

day. 

 

These observations made allowances for drawing 

some preliminary conclusions indicating that the 

employees are not indifferent to the IT solutions that 

are applied at their workplace. Such solutions have an 

impact on their actions and attitudes. When analysing 

the number of people who „noticed‟ the non-human 

actor in the network, we can assume that this influence 

on the pro-innovative behaviours is characterised by a 

weak effect but of significant value. 

 

V. SUMMARY 

 

Man is an extremely creative being. The factors that 

stimulate human creativity change with the progress 

of civilisation. While originally it was natural needs 

and threats that impacted the creation of solutions and 

instruments that enabled overcoming them, in modern 

times the source of inspiration comprises both human 

expectations, dreams and desires, as well as the effect 

of man-made objects. Each new object does not only 

satisfy specific needs but also contributes to the 

creation of new solutions, both in accordance with the 

phenomenon of association and independently of it. 

One such inspiring entity is undoubtedly cyberspace, 

considered as a joint perception of the Internet and its 

accompanying phenomena. It is a multi-dimensional 

communication channel, an information base as well 

as a collection of descriptions of other objects. 

However, in accordance with the observations made, it 

is worthwhile noting that this effect is different for 

each member of the human community. Only a small 

percentage of people perceive and receive the creative 

potential that is present in  cyberspace, a lot more 

people consider it to be an ordinary element of their 

environment. a conclusion may review the main 

points of the paper, do not replicate the abstract as the 

conclusion. A conclusion might elaborate on the 

importance of the work or suggest applications and 

extensions. 
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