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Abstract. In an era of mass digitalization and revolutionary changes in the labor
market, more and more people need to change profession and the development
of new forms of digital art is a niche with expected growth. The associated rea-
sons are complex, but it is possible to predict and guide them.
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1 Introduction

Following the development of the civilization, the agrarian economy gave ground to
the industrial revolution and there are quite logical reasons for that. On one hand, mech-
anization alleviates human effort and reduces the need for manual labour, while on the
other hand, workers are needed to produce and service these same machines, as well as
many other household goods productions. Accordingly, with the advent of large facto-
ries, urbanization is accelerating because thousands of people are beginning to migrate
from rural areas, where labour demand is declining sharply because of this same mech-
anization, and at the same time the machinery in factories needed workers. If at the
beginning of the industrial revolution, most of the population was employed in the ag-
ricultural sector, today in the developed countries, such as the United States, in the
agriculture is engaged less than 1% of the population and it is enough to produce the
necessary products to feed the whole nation.

Similar processes were observed at the next stage in the industry with the entry of
society into the digital revolution - with the advent of more robots and industrial ma-
chines, the people in factories become redundant and larger groups of them in turn re-
oriented to the field of services, which in the knowledge economy are mainly provided
digitally. Accordingly, the cities were filled with offices where thousands of people
perform some computer activities - banking, accounting, consulting, legal and other
services (Fig. 1)

Despite concerns about job losses, current practice shows that in practice most tech-
nological innovations increase rather than decrease labour needs, and the list of citizens'
needs is constantly increasing. Evidently, whatever human need arises in parallel with
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the development of the civilization (the need for housing, the need for smartphones, the
need for medical services), scientific or technological innovations soon appear, which
increase the productivity, improve the quality, reduce the costs and respectively - free
up the personnel who is reoriented to another niche for the work that is inevitably
emerging, and this process seems uninterrupted for the last 3 centuries. However, it
turns out that the rapid pace of digitalization in all spheres of public life is about to
change that and that will happen rather soon.

Agricultural Industrial Digital

Economy Economy Economy

Fig. 1. Illustration of the activities in agrarian, industrial and digital economy

2 The Rise of Al

The emergence and the development of systems, based on artificial intelligence (Al),
were initially accepted by the society with considerable enthusiasm, but in fact, their
power, combined with the cloud technologies (Pavlova, 2019) and the internet of things
are about to radically change the labour market. Although it was initially accepted that
robots and computers could successfully replace humans only in polluted or life-risking
industries or in low-specialized activities, mainly as service personnel in shops or as
couriers of shipments, the development of machine learning proved that an ever-wid-
ening range of human activities falls within the competence of the machines (Petrova-
Antonova, Krasteva, Ilieva, & Pavlova, 2019). In practice, even serious experts nowa-
days refrain from predicting which jobs would be "reserved" for people, even in the
medium term, say 20-30 years. Without claiming to have a human mind, consciousness,
or perception of the world, the Al-based systems have proven to be surprisingly effec-
tive and can now successfully confront people in quite complex activities such as chess
playing (Encyclopaedia Britannica, 2012) or skin cancer diagnosis. There is a growing
need to promote the necessity to inform students from an early age about the opportu-
nities of the artificial intelligence and to develop in them skills for successful interaction
with big data and computers, most often in the form of computer-based games (Markus,
Paneva-Marinova, & Luchev, 2018).

Naturally, such a development is quite unexpected for most citizens, but the results
are already visible even to non-specialists and it is no coincidence that in the top 10
companies with the largest market capitalization in the world, more than half are inten-
sive users of technologies directly related to big data processing and use of artificial
intelligence. And this trend is yet to deepen. It is expected that by 2030, more than 2
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billion people will have to change their jobs forcibly, as the relevant professions will
either disappear or the jobs will be sharply reduced due to the entry of robots, drones
and computers.

In essence, the penetration of Al in all areas of the economy at some point may
drastically upset the social balance in the society and jobs will be significantly less than
the people who need work to support themselves and their families. And unlike the age
of industrialization, when the Luddites broke the first looms with the misconception
that they would leave them unemployed in the long run, the threat here seems much
more serious, precisely because of the unlimited possibilities of artificial intelligence
to develop in all possible fields, which for many years seemed reserved for people. The
need to seek new market niches, in which computers will not soon be hegemon, is be-
coming an obvious social necessity.

3 The Impact of Covid-19 on the Labour Market

One of the side effects of the global pandemic was the gradual recognition by the
employers that people as a productive force could actually be in the role of a risky asset.
Apparently, in a pandemic, all processes related to the implementation of human labor
are not safe and it is no coincidence that the entire economy, supply and production
chains were significantly confused in the last year due to the Covid effect. The prices
of supplies and many productions have risen sharply, and due to the complex multi-
component and interconnected nature of world markets, it has practically turned out
that there are no unaffected businesses precisely because of their global nature. In this
sense, even countries that have managed the pandemic relatively quickly have been
affected (either as customers or suppliers) by others who have not done so well, and at
least at this stage these processes are far from over. In a sense, the Covid crisis has
clearly demonstrated the meaning of the term 'digital workplace' and, in fact, the least
affected are the businesses whose workers can carry out their core activities on a
computer, without having to travel daily or gather in large groups and specialized
locations. Working from home has become a commonplace (Fig.2) even for people who
have never worked in this way before and many employers have appreciated the
benefits of such an approach. On the other hand, many employees realized that the
digital way of working gives a virtually unlimited freedom to be realized in the labor
market, as long as there is a critical minimum of computer knowledge and enthusiasm
to develop in the respective professional field. At the same time, in a relatively short
period of time, many new software applications for digital document flow, work
organizers, video communication and teamwork were developed and popularized,
giving the average citizen everything he needs for a full professional realization in a
wide range of fields.

Of course, all this did not lead to an immediate transformation of the labour market
and the change of profession (especially the transition from mostly analogue to a fully
digital) still requires serious effort and time, but a huge percentage of people gradually
realized that in extraordinary circumstances such as a pandemic, this is a serious op-
portunity and at present the digitalisation of jobs is gaining momentum quite rapidly.
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Fig. 2. Home office as the new normal (Barrios, 2021)

4 The Digital Creativity

Every workflow ultimately produces a product, be it a good or a service. The fact that
the provision of basic goods and services (food, water, medicines, education, etc.) has
evolved over the centuries and has well-established chains and a large mass of staff
involved, on one hand, should reassure the employed that they will always have jobs,
but on the other hand - this long-term need is a major temptation for employers to "op-
timize" the jobs in these areas, replacing them with robots and computers. We have
already mentioned the huge outflow of people from agriculture as a result of the mech-
anization. The fact is that gradually most essential goods will be produced by machines
or with the predominant participation of automation and most entrepreneurs, engaged
in this field, come up with a serious social argument, justifying that by the vulnerability
and insecurity of human factor as a labour force (Ford, 2015). However, behind the
facade of this widely publicized social cause (to protect production, because it provides
vital needs) there are no less valid purely business arguments, namely - cheaper pro-
duction, because workers' wages over time due to the inflation grow, while the cost of
automated labour is constantly declining.

Since even in long-standing liberal alliances such as the European Union there is
still no consensus on ensuring the so-called unconditional basic income (European
Union, 2020), which will allow the existence of every citizen, regardless of whether he
is currently employed, obviously the permanent solution to this issue is in the hands of
the citizens themselves and they must individually take care to pick professions that
will not soon disappear. Given the fact that the jobs related to elementary needs and
production of basic products for life and existence are already subject to serious auto-
mation and this is understood even by non-specialists, obviously a large part of the
"new" professions would target the intangible sphere and would concern intellectual
products and services. It is debatable when Al-based systems will be able to success-
fully replace humans in verse writing or filmmaking, but at least at this stage most
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experts are pushing that line beyond the middle of the century, which is an optimistic
news for current job seekers in the field of spirituality and creative products.

The reasons are purely expert - machine learning has the highest potential in those
areas where processes can be formalized (Frey, 2016), while the creativity and most of
all - the impact of one or another work of culture and art on the human perceptions are
among the most unexplored and inexplicable niches, especially having in mind the
abundance of emerging types of digital forms of creativity, which will be the subject of
future research, possible just because of the revolution in technology. Virtually every
citizen can now have at home a complete toolkit for creating a full-length documentary,
incl. 360 degrees panoramas (one powerful laptop, a mid-range drone with a good
camera and various types of free software for video processing is enough), while at the
same time, thanks to the Internet and social networks, he could have a potentially im-
mense audience of viewers who by viewing his content could easily pay him the effort
from advertisements or subscription. Of course, far not all amateur "creators" would be
equally successful, but in general the market for digital multimedia products is con-
stantly growing, especially in situations such as the current pandemic crisis, in which
hundreds of millions of people have long been confined to their homes. In practice, it
is the explosive development of the technology, which has seriously affected the labour
market, while at the same time it provides a powerful tool in the hands of those who
tend to show their digital creativity in creating new art products, incl. such, created with
the support of Al. The fact that salvation from the invasion of Al in the labour market
can happen with the use of Al might sound somewhat absurd, but in fact there is a very
pragmatic explanation - those people who manage to master the technology and make
good use of its opportunities, might be very competitive on the long run, just because
they would be able to combine the potential of human creativity with the capabilities
of the artificial intelligence. In fact, the technological knowledge does not kill creativity
and does not reduce the spiritual horizons of man, but on the contrary - expands them
into new dimensions. So the society must be aware of this fact and should not enter the
digital economy with fear. Every challenge creates opportunities and Al is just such an
opportunity, so how exactly people will take advantage of it, depends mostly on them-
selves.

5 Conclusions

The process of creating intellectual products and services, especially in areas such as
culture and art, will undoubtedly be significantly influenced by the penetration of new
digital technologies and media in the public life. On one hand, these technologies have
the potential to repeatedly improve man's ability to digitize the existing art objects and
cultural artifacts, thus preserving the cultural heritage of the humanity for the future
generations. On the other hand, over time, many new forms of digital expression will
in turn be recognized as art and enrich the cultural palette of the humanity, while creat-
ing prestigious digital jobs that promote a combination of high technical culture and
digital creativity.

265



Acknowledgements

The result presented in this paper is part of the GATE project. The project has received
funding from the European Union’s Horizon 2020 WIDESPREAD-2018-2020
TEAMING Phase 2 programme under Grant Agreement No. 857155 and Operational
Programme Science and Education for Smart Growth under Grant Agreement No.
BG05M20P001-1.003-0002-CO1.

References

Barrios, A. V. (2021, February 19). The New Normal: 5 Myths About Home Office And
Remote Work. Retrieved from https://dailyamazingthings.com/:
https://dailyamazingthings.com/2021/02/19/5-myths-about-home-office-and-
remote-work/

Dirican, C. (2015). The Impacts of Robotics, Artificial Intelligence On Business and
Economics. Procedia -Social and Behavioral Sciences(195), pp. 564-573.

Encyclopaedia Britannica. (2012). Deep Blue. Retrieved from
https://www.britannica.com/: https://www.britannica.com/topic/Deep-Blue

European Union. (2020). Start Unconditional Basic Incomes (UBI) throughout the EU.
Retrieved from https://eci.ec.europa.eu/:
https://eci.ec.europa.eu/014/public/#/screen/home

Ford, M. (2015). The Rise of the Robots: Technology and the Threat of Mass
Unemployment. London: Oneworld Publications.

Frey, T. (2016, September 7). 10! Endangered Jobs by 2030. Retrieved from
http://www.futuristspeaker.com/: http://www.futuristspeaker.com/business-
trends/101-endangered-jobs-by-2030/

Markus, Z. L., Paneva-Marinova, D., & Luchev, D. (2018). Towards Effective
Understanding of Thracian Civilization by Serious Game. 24th Conference of
Multimedia in Education. Budapest.

Pavlova, D. (2019). Exploration of a distance learning toolkit through integration the
capabilities of public and private clouds in a heterogeneous environment.
INTED2019 - 13th International Technology, Education and Development
Conference. Valencia.

Petrova-Antonova, D., Krasteva, 1., Ilieva, S., & Pavlova, 1. (2019). Conceptual
Architecture of GATE Big Data Platform. CompSysTech '19: Proceedings of the
20th International Conference on Computer Systems and Technologies (pp. 261-
268). Ruse: ACM.

Received: June 05, 2021
Reviewed: July 05, 2021
Finally Accepted: July 15, 2021

266



	References


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



