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Abstract

Research background: Industry 4.0 is a response to rapid technical megrcaused by the
dominant role of information technology, which cov@nd penetrates virtually into all the as-
pects of people's economic and social activitiesprgsent, the terms “Digital Supply Chain”,
“Supply Chain 4.0", “Digital logistics”, and “Smaltgistics” are widely used in business, and in
particular, in the theory and practice of supplgiohmanagement (SCM). This demonstrates the
relevance of the implementation of Industry 4.0owettions into the practical activities of manu-
facturing, trading, and logistics companies, interected by networking in the process of deliv-
ering products or services to final consumers.uim,tthis causes fundamental changes in the
structure of supply chains, their business prosease behaviours, making existing approaches
to management obsolete.

Purpose of the article: The article aims at identifying supply chain deysfeent drivers under
the conditions of ‘Industry 4.0’; determining thifeet of DT in the cross-section of strategic and
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operational changes of supply chain; clarifying tbadiness and capacity for DT implementation
in the enterprises activity as exemplified by théeeprises operating in Ukraine in various fields
of activity.

Methods: Stratified proportional sampling was applied asrésearch method. Ukrainian enter-
prises of different size, involved in different gy chains, were considered as an object of re-
search. The attitude of the Ukrainian enterprisethé DT implementation is presented, and the
results are compared to the relevant researchrdather countries.

Findings & Value: This study will be valuable to both scientists g@mdctitioners. Scientists will
be able to understand the conceptual transformafi@C under the influence of DT. Practition-
ers will become aware of the following issues: entrSCM trends and requirements; DT effects
on the strategic and operational levels of thesatas model of management; the level of readi-
ness and ability of the Ukrainian enterprises tplement DT in their activities as compared to
the enterprises in other countries.

I ntroduction

A global tendency in the global industry developimsnits movement to-
wards the ‘Industry 4.0’ level and penetration mfiormation technologies
into all the fields and aspects of human actiit.auses numerous conse-
guences for the whole society, and digital techgiel® (DTs) are the lead-
ers in such changes. In particular, at the macrel,l¢hey act as a techno-
logical platform for such concepts as ‘digital eooy’, ‘digitalisation’,
‘network economy’, and draw the attention of thdioral governments
throughout the world. Currently, we may observe dppearance and the
use of the terms ‘Digital Supply chain’, ‘Supply &h 4.0’, ‘Digital logis-
tics’, ‘Smart logistics’ in the field of businesand, in particular, in the the-
ory and practice of supply chain management (SCM).

Hence, on the one hand, modern companies and ghpply chains
(SC) must get ready for such changes through tiogiscious selection and
adjustment of their logistic systems to the digiavironment, regardless of
the country of origin. On the other hand, the nzeplicated the econom-
ic conditions for the enterprise activities areg tnore uncertain and in-
comprehensible their digitalisation potential is.

The purpose of the article is to identify supplyaichdevelopment driv-
ers under the conditions of ‘Industry 4.0’; deterenthe effect of DTs in
the cross-section of strategic and operational gésmrof SC; clarify the
readiness and capacity for DT implementation ingh&erprises activity as
exemplified by the enterprises operating in Ukraimevarious fields of
activity.

Hence, the literature review provides an overvidvaailable publica-
tions and researches dedicated to the modern iatatjpn of the ‘Industry
4.0’ notion, the role of DTs, their potential aniffidulties of implementa-
tion.
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Stratified proportional sampling was applied as tesearch method.
The survey was conducted over a period of Febrimeh, 2019, at the
Ukrainian enterprises, with enterprise size taketha classification char-
acteristics, while the number of strata was 4 @argedium-size, small and
micro-enterprises).

The research also provides a specific descriptfaiten research meth-
odology based on 4 consistent steps, the implementaf which will
make it possible to verify two scientific hypothsse

The results include a detailed elaboration of estiep, envisaged by the
research methodology, with final verification okthypotheses made. The
attitude of Ukrainian enterprises to the DT implemadion is presented,
and the results are compared to the relevant idséeata in other countries.

The discussion provides an assessment and critialsis of the re-
search results as compared to the results of atlibors.

Conclusions include the results of the study iroeg@nce with the pro-
posed research methodology, implications, practeedmmendations, and
suggestions for further research.

Literaturereview

8 years have passed since Industry 4.0 was firgtiomed in public at the

2011 Hanover Fair in Germany. Over that period, tdren has acquired
a clear meaning, a deep sense, and has ‘develtpedots’ in the con-

sciousness of a wide range of scientists, researcbensultants and busi-
nessmen throughout the world.

Now “Industry 4.0” stands for the comprehensiveitdigtion of indus-
trial production (Buhr & Stehnken, 2018). AccorditagKolberg and Zihl-
ke (2015), it fundamentally transforms modern puaidun, thanks to new
technological achievements, including digitalisatend robotisation, arti-
ficial intelligence and the Internet of things (lpThew materials and bio-
technology (Vasiret al,, 2018, pp. 63-76).

According to the final report of the Industry 4.00¥King Group (Final
report of the Industrie 4.0, 2013), both academit iadustry professionals
have been trying to fully comprehend its conseqgesrior manufacturing.
However, this report could also be used for idgmt{ the potential of In-
dustry 4.0 in the field of SCM. Thus, due to theefground role of such
technological innovations as cyber-physical systé®@BS), 10T and the
Internet of Services, the authors underline theaichpf Industry 4.0 in
such directions as meeting individual customeguirements, flexibility,
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optimized decision-making, resource productivityl afficiency, creating
value opportunities through the new.

According to Buhr and Stehnken (2018), the potémtiadigitalisation
seems enormous and affects a large number of nekistrom agriculture
and energy, logistics, IT and communications, taimagical engineering
and vehicle manufacturing. However, nobody knowatwhe exact conse-
guences for manufacturing operations are, althdbghe’s a clear notion
that the later-movers will most likely be forced ofithe market (Almada-
Lobo, 2015, pp. 16-21). And also, there’s stilloh &f confusion about
what matters in Industry 4.0. For example, a cobbrPolish researchers
(Adamczewski, 2017, pp.11-22; Corcoran & Datta,&@b. 73—74; Pere-
raet al., 2015, p. 58) focus not just on the use of CBE, $mart technolo-
gies, but also on the use of SMAC (social, mokalealytical and cloud)
technologies, automation and robotisation of amycesses undergoing in
the economic system of companies, regardless ofdbgvity profile. Ac-
cording to some researchers (Almada-Lobo, 2015,1pp21.; Vlasowet
al., 2018; Afonasovat al., 2018, pp. 292—-302; Cook & Das, 2005), DT of
Industry 4.0 alsanclude a huge number of other technologies — btg da
analytics, 3D printing, wireless sensor networkeckchain technology,
electronic currency, and so on.

At the same time, while analysing the researchesi(B Stehnken,
2018; Schrauf & Berttram, 2018; Geissbauatetl., 2016; Asthana,
2018), it is worthwhile to say that there is noqud, sustainable under-
standing and interpretation of modern concepts elt ag related terms in
the field of SCM, like ‘Digital Supply Chain’, ‘Sygly Chain 4.0’ etc. All
these terms stand for a vision of the growing dlgiation, networking and
automation of industrial production and SC. Howevleey do not explain
the exact changes that will occur in SCM when Dagehbeen implement-
ed. Also, all of them make an emphasis only onDfierole and do not
explain correlations with other trends in the tlyemmd practice of SCM.

The current situation makes it considerably momamlcated to identi-
fy the key drivers of SCM, since it does not allelaaping a clear under-
standing of the benefits and threats posed by bssiprocesses, digitalisa-
tion, and practical activity of managers. In fa&1% of enterprises in the
European Community still do not seize on DT, anly @¥ harness every
single opportunity of new technologies (Afonasaval., 2018, pp. 292—
302). As noted in the research (Bruskieetl., 2017, pp. 264-274), it is
paradoxical, but corporations themselves are afgignt barrier to digital
transformations. According to these authors, th@omzarriers to the digi-
tal transformation of modern corporations lie ie thanagement, methodo-
logical and information fields.
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Due to the importance of the problem of adjustn@nmodern enter-
prises to the challenges accompanying the prodgssnetration of DT into
all the aspects of economic life, this researchsaionpromote solution to
this problem through the prism of studying the ab@sgpects or ‘white’
spots of the theory and practice of SCM in the &tdu4.0.

Resear ch methodology

The scientific hypotheses of the work are as fafiow

1. In spite of increasing the digital economy paradigimre is a consider-
able gap between the requirements of activity dligétion and the val-
ue of digital changes for entrepreneurs.

2. The necessary condition of adjustment of moderimiss to digitalisa-
tion is the growing competence of the key managehséch will ensure
their capacity to identify opportunities and theeas well as the eco-
nomic effect of investment into DTs.

The paper suggests the following research methggidtar the hypoth-
eses verification:

Step one: Identification of supply chain developmdrivers in the
‘Industry 4.0’ conditions on the basis of criticahalysis of sources and
systematizationf data of the recent researches and publicatiotiseifield
of topical trends and key market requirements ta&lopment.

Step two: Determination of the DT effect on sompeass of SC func-
tioning in the cross-section of strategic and ofpp@nal changes on the basis
of data systematization and comparative analysith®frecent researches
and publications.

Step three: Clarification of the readiness and ciépaf the Ukrainian
enterprises, involved in different SCs, to impleniis in their activity on
the basis of processing of the results of the entjoestionnaireThe sur-
vey was conducted over the period of February-Magdil9, applying
stratified proportional sampling, with enterpriseestaken as the classifica-
tion characteristics, while the number of stratas valarge, medium-size,
small and micro-enterprises). standard error irréiselts of sample shaping
makes up 5%, and variation factor is 25%. In faA6R respondents were
surveyed. The choice of the method ensures propati representation of
enterprises of a certain type in proportion with #iare of this stratum in
the overall integrity.

Step four: Verification of the hypotheses, makingdusions.
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Results

Identification of supply chain development drivensder the conditions
of ‘Industry 4.0’

In order to identify the key drivers of supply amaevelopment under the
conditions of ‘Industry 4.0 let us make a detailed analysis of the key
trends in logistics and SCM.

Thus, Table 1 presents the core trends determiBglevelopment in
the nearest future, according to the versions efatbrld’s leading consult-
ing and logistics companies, like LogisticsBure@erasis, as well as the
German logistic association BVL International.

The increasing customers’ expectations are amomrgethsignificant
trends, along with the traditional focusing on tiapacity of internal pro-
cess, structure improvement and increasing DT role.

The primary requirements of the generatigrMillennials, and even the
generation Z, which in total make up 70% of todaglsbal population
(The Nielsen total audience report, 2017), to maokker include not only
the requirements of high quality along with low gweot cost, quickness of
order performance, accurateness and transparentigeomanufacturing
processes, environmental friendliness, but alsauiregpents of high
vendor’s reputation, their social responsibilityteigrity of content in social
media, representation of offers in a convenientédron mobile devices,
availability of innovative products.

Thus, a critical analysis of the abovementioneddse as well as the due
account of the primary market requirements, allavinfing out key re-
guirements to SCM in the times of digital transfations (Figure 1).

Analysis of the core trends and requirements tod8@&lopment allow
for identifying the key supply chain developmenvers in Industry 4.0ln
the broad sense, they reflect the SC economic grewtirces under the
conditions of increasing digitalisation. In the mav sense, this term stands
for the integrity of special mechanisms capableatding network relations
in SC to the new development level due to adjustraed transformation
of business processes at all management levelgéb tine current market
requirements. Their composition is representedgnre 2.

Thus, in order to achieve economic growth undercthrditions of in-
creasing digitalisation, SC must be efficient, itd, and responsible.
There are two fundamental mechanisms of achieviich $ieteropolar ori-
enting points, and they are the following: 1) alvelanced decision on
partial or total use of DTs with a significant cajpain the field of optimi-
sation, acceleration and improvement of the qualitprocesses and deci-
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sions; 2) cooperation and partnership in networkroanications that will
ensure not just stability and predictability in {B€, but will also serve as
the source of avoiding the risks of passing unssorihed decisions un-
dermining the participants’ capacity to achieveabak between efficiency,
elasticity and responsibility.

Determination of the DT effect in the cross-sectbbstrategic and opera-
tional changes in SC

Figure 1 also visually reflects the opinion of tinethors about the role
of DTs as an integral part of SCM. At the same tithenay play either
a supporting or a key role. In the former case, oag speak about preser-
vation of the classical approach to SCM, whilelie tatter case — about
complete transformation of SCM and transition te thgital model of
management.

While the classical SCM model is conceptually anethudologically
well-developed, the concept of the digital SCM mddgust under devel-
opment. In spite of the fact that there’s a hugeciical contribution into
the total digital transformations made by the gloFaindustry leaders
(Google, IBM, SAP, etc.), there is no well desigrgbroach of transition
from the classical to the digital model of managet{@ruskiret al, 2017,

pp. 264-274)Therefore, DT is the primary interest of this study it plays
a supporting role in SCM and can improve classs@i models.

On the basis of the analysis of the latest rebearand publications
dedicated to the review of global DT, we have deieed the basic compo-
sition of DTs that can be used at two levels of SGiategic and opera-
tional, with regard to the key business effects ezgpective strategic or
operational changes (Table 2).

In order to identify the readiness and capacitywidilable enterprises
involved in different SCs to introduce DTs into ithactivity, an online
guestionnaire survey of the enterprise represestais provided.

Clarification of the readiness and capacity of dabie enterprises to im-
plement DTs into their activity on the basis of tirdine questionnaire
survey

Statistical analysis of the empirical material eoted in the course of
the survey showed the following: managers of laagel medium-sized
enterprises are trying to follow the latest tremighe field of DT only
‘from time to time’ — 50% and 71.4%, respectivedyrd about one fourth
of the surveyed managers (25% of large enterpards28.6% of medium-
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sized enterprises) carry out ongoing monitoringhef DT market. Manag-
ers of 10% of small and 7.2% of micro-enterprigesrot familiar with the
effects of DT implementation into practical actyit all, and only about
a half of the surveyed representatives of thoserpnses (55.6% of small
and 48% of micro-enterprises) are trying to attleasnetimes follow the
trends in the field of DTs.

Answering the question ‘Which recent DTs are yoweady using in
your activity?’, most of the respondents mentionveideless communi-
cation, remote access to the enterpfisénfrastructure, including the one
from mobile devices (remote & mobile access), cloahputing, 10T, GPS
and big data analytics. There are almost no difiege in dependence on
the size of the enterprise. At the same time, 10%he surveyed small
enterprises and 18.5% of micro-enterprises areisiay any advanced DTs
in their activity.

Regarding the business fields, where the implenientaf innovative
DTs is the most expedient (in the respondents’iop)nthe survey results
have shown the following (Figure 3): large comparsee the greatest pro-
spects of DT use in the accumulation and analysithe large scope of
data, business process management, marketing ces@ad establishment
of close cooperation with partners; for small aridraienterprises, the use
of DTs is the most prospective in the search oénts, conclusion of
agreements with clients/partners, automation ofeordevelopment/pro-
cessing, accumulation and analysis of large scbpata.

The key benefits of the DTs for large companiegFe 4) lie in quick
analytics (15.2% of all answers), process optinorai{13%), increased
flexibility (10.9%), reliability and accuracy of pgnosis, improved quality
(some 9%). For small and medium-sized companiesptbcess optimiza-
tion (22.6% and 15.8% respectively), increasedityuél9.4% and 9.8%),
reduced mistakes (16.1% and 18%), quick analy®8% and 6.7% re-
spectively for small and micro-enterprises) arertiust valuable.

The greatest challenges on the way to DT implentientan business,
pointed out by the entrepreneurs, are the followangs (Figure 5): short-
age of skilled labour, the need for staff retraini25.7% of all the an-
swers), the need for considerable investment (2B3.9% need for organi-
zational changes, process reengineering (17.1%je kompare the data by
the types of enterprises, the most significantah(barrier) for large enter-
prises is the need for organizational changes andeps reengineering
(30.4%); regarding the medium-sized ones — the rfeeconsiderable
investment and the need for organizational changsswell as process
reengineering (over 26%); as far as small and réaterprises are con-
cerned — shortage of skilled labour, the need faif setraining (40% and
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28.1% respectively) and the need for consideramlestment (40% and
19.2%).

Verification of the hypotheses

Statistical analysis, comparative analysis and dgsdematisation pre-
sented in the article point out the trend assodiatigh the increasing role
of DTs in doing business, digitalisation of offardapurchasing process,
priority of agile decisions, increasing customer expectationgpetition
and partnership in SCs, etc.

However, the survey has shown that managers oftaaifyof Ukrainian
enterprises are trying to just sometimes followttieads in the field of DT.
About a quarter of the surveyed managers carrpogbding monitoring of
the DT market, while about 10% of them are not femwith the effects of
DT implementation in the practical activity and geadly do not use any
advanced DTs in their activity.

That confirms the hypothesis about the existence gdp between mar-
ket and consumer requirements to the activity aligition and realisation
of the value of changes resulting from digitalisatby entrepreneurs.

Also, almost one-third of those surveyed have ermigbd the absence
of skilled labour on the way to DT implementationkusiness. Based on
the above, the hypothesis about the need to inrei@aspetence of the key
managers can also be considered reliable.

Discussion

The results of the studies obtained correlate wih the results of other
researches. According to Solis (2018), more thtrird of organisations in
the world (44%) have already started implementirtjgital approach into
business processes, operations and customer engeaigefts noted by
Gorelova (2016), a considerable part of companyg$&athe Russian Fed-
eration has started using DTs in the managememt .sithation in Ukraine
is the same — according to the results of our syreely 10% of the sur-
veyed small and 18.5% of the surveyed micro-entsprdo not use any
advanced DTs in their activity. Russian respondarasof the opinion that
reluctance of the staff to change as well as sgertd staff possessing digi-
tal competences constitute the key problems initt@duction of new
technologies. The results of our survey reflectstume problems.
According to the Spencer Stuart survey (Gorelo@d 62, DTs have the
greatest impact on the business processes in dlte df personnel man-

281



Oeconomia Copernicana, 10(2), 273-290

agement (39% of respondents), customer relatiof%o)2 sales (16%),
operation management (13%), logistics and purchadif%). At the same
time, according to the IDG survey (Gorelova, 20¥&vchenkoet al.,
2017, pp. 193-212), the benefits of DTs lie in therease in labour
productivity (52%); capacity to improve businessdurctivity management
(49 %). For approximately one third of the respantslehat stands for the
satisfaction of client expectations (46%), underdiag of client needs
(44%), ensuring uninterrupted and optimized actessesources in any
place and at any time (39%), digital modificatioh bmisiness processes
(37%), and growth of proceeds due to improved/néyitad products or
services (31%).

According to our study, enterprises consider DTeddhe most expedi-
ent for order shaping/processing automation (1206%nswers), establish-
ing close cooperation with partners and in thadfiel marketing research
(10.8%), client search, conclusion of agreementth welients/partners
(9.1%), accumulation and analysis of the clienadase, the market as well
as business process management (some 8.5% oé alhfwers).

Conclusions

In accordance with the goals of this research andhe basis of the re-
search methodology suggested by the authors, tteviiog results have
been obtained in the article:

— Supply chain development drivers under the conustiof Industry 4.0
have been identified.

— The effect of basic DTs on the strategic and ojmral level of the
classical model of management, including SCM, heenkidentified.

— The survey of 102 Ukrainian enterprises in differBelds of activity
has been conducted, the results of which makessiple to assess the
readiness and capacity of modern enterprises iedoinv different SCs,
and introduce DTs into their activity.

— Survey results have been contrasted, and the hggeghmade in the
paper have been verified.

The results obtained in the paper have made itilges® confirm both
scientific hypotheses made concerning the existeh@considerable gap
between the requirements of activity digitalisataomd the value of digital
changes for entrepreneurs, as well as the neatttease the competence
of the key managers as the determining factor ofesssful adjustment of
modern business to the Industry 4.0 requirements.

282



OeconomiaCopernicanal((2), 273-290

We consider that this study will be valuable tohbstientists and practi-
tioners. Scientists will be able to understandabeceptual transformation
of SC under the influence of DTs. Practitioners wécome aware of the
following issues: current SCM trends and requiretsieDT effects on the
strategic and operational levels of the classicadiehof SCM; the level of
readiness and ability of the Ukrainian enterpriseisplement DTs in their
activities as compared to the enterprises in atbentries. Obtaining such
knowledge is necessary in order to be able to sséady use DTs to create
competitive advantages.

In view of the differences in the economic condiicof enterprises in
different countries, the level of readiness and ah#ity of enterprises to
implement DTs into their activities may slightlyviete from the relevant
data obtained on the basis of the survey of Ukaaieinterprises.

The object of further scientific research is theedlepment of methodo-
logical recommendations for the DT implementationevery part of SC,
along with the identification of changes that maguwr at the operational
and strategic levels of SCM.
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Annex

Table 1. Trends determining SC development in the neavtstd in the version of
the leading consulting and logistic companies

L ogistics Bureau Cerasis BVL International
1. Increasing IT depend- 1. Data-visualization 1. Increasing Customer
ency and software appli- 2. Increasing Perfect Order expectations
cations. Deliveries 2. Digital economy, new
2. Priority of Agile 3. Sustainable Practices technology
decisions. 4. Dominating Service SC 3. Cost pressure
3. Increasing Customer 5.Standard Certification Process of 4. Globalization
expectations SCM 5. Talent shortfalls
4. Knowledge 6. Increasing the Role of Social 6. Volatility
5. Coopetition and part- Media 7. Sustainability
nership 7. Flexible Processes and Elastic pressure
Systems 8. Increased risk and
8. Omnichannel SC disruption
9. Focus on Integrating the Long
Tail of SC

10. More 3PLs
12. Attracting New Talent
13. Digital Supply Chains

Source: the study based bogistics Bureau (2018); Cerasis (2018); Hand#@elal. (2013).

Table 2. Basic DTs, their effect on the strategic and afpienal level of the
classical model of management including SCM

Innovative DT s* L evel of management changes Business effects
Artificial intelligence  Strategic (change corporatgstem Increase prognosis reliability
of information management) Increase business process
Operational (change operational efficiency
planning) Reduce planning costs

Reduce risks
Advanced analytics, Strategic (change strategic planning,Optimize of business processes
Big Data analyses corporate system of information by quickness, quality and
management) efficiency
Operational (change operational Reduce planning costs
planning, especially  logistics,
purchasing, distribution)

Internet of Things Strategic (change corporate systenOptimize of business processes
(loT) of information management) by quickness, quality and
Operational (change operational efficiency

planning, especially  logistics, Increase Perfect Order Deliveries
purchasing, distribution, production, Reduce costs
asset management)
Intelligent things, Operational (change system of assetDptimize of business processes
Smart objects logistics, product and service by quickness, quality and
management) efficiency




Table 2. Continued

Innovative DTs* L evel of management changes Business effects
Conversational Operational (change system of Increase efficiency of
systems communications and transactionscommunications with external

with clients) environment
Robotic process Operational (production process Optimize of production processes
automation automation) by quickness, quality and
efficiency
Immersive Strategic (change goals, products) Optimize of production, logistics

technologies

Operational (enhanced repair andprocesses by quickness, quality

maintenance capabilities in and efficiency
manufacturing, logistics and
warehousing, obtaining of

exhaustive information about freight
via scanning)

Blockchain,
electronic currency

Strategic (change strategic planning,Optimize of through business
corporate system of information processes along the SC by
management, financial system, quickness, quality and efficiency
control system) Reduce the costs of economic
Operational  (change  operating agents’ contracting

planning, financial basis of

transaction with clients, format of

contracts)
Predictive Strategic (change corporate systemOptimize of production business
Maintenance of information management) processes by quickness, quality
Technology Operational (enhanced repair andand efficiency

maintenance capabilities in

manufacturing)
SMAC (social, Strategic (change corporate systemOptimize of business processes
mobile, analytics and of information management) by quickness, quality and
cloud) Strategic (change operational efficiency

information management,

relationship with clients)

Cloud Computing

Strategic (change corporate systeBusiness process acceleration
of information management) Reduce informational costs
Operational (change operational
information management)

3D Printing Strategic (change corporateProduction diversification
manufacturing management, goals) Reduce producing costs
Operational (change system of
production)

Drones Operational (change system ofncrease Perfect Order Deliveries
distribution) Reduce delivery costs

Wireless Operational (change system of Increase Perfect Order Deliveries

communication
(RFID, GSM, GPS,
etc)

distribution, logistics and assets Reduce logistics costs
management)

Remote and mobile
assets

Operational (change system of Reduce inventory costs
assets, manufacturing and inventory
management)

* we have consciously not included CPS into the Because, we are talking just about the classical

model of SCM.



Figure 1. Key requirements to SCM in the times of digitalnsformations
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Figure 2. Supply Chain Development Drivers




Figure 3. Structure of answers to question ‘In what fieldyotir business would it
be most expedient to introduce DT?’

0 2 4 6 8 10 12 14 16 18

Client search, conclusion of agreements wi 5 86'8
clients/partners - 14.2

—— O

Order shaping/processing automatiom 16.7
. 17.1

45
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partners (suppliers, distributors, etc.) 1454
Management of the geographically dispersed netwofRE———————————1 O

organization (branches, clients, etc. in different regio i ——" /4 5.7 83
6.9
Increased accuracy of meeting individual client nee S ———— 8.4

recognized in the on-line mode _ 88-7

Development of personified commodity/service; 0 2.83

tailored to the needs of clients —7 2.9

6.8
Reduced time of designing and introduction of /TE————

commodity/service in the market (time to markm 8 6
11.4
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Marketing, marketi _ 28 12.6
arketing, marketing researc 14.2

I . 8

Production processe: 8.3
- 8 5.7

4.6
Freight delivery ﬂ 8.6
Accumulation and analysis of data sets on the clients; 11.4
market, etc. &%

—— -4

Business process managemer_ 8.5 125
1 '

mlarge = medium-sized msmall mmicro



Figure 4. Structure of answers to question ‘What advantagesoawould be the
key value in the use of DT for your company?’

0 5 10 15 20 25
Replacement of human labour with advamch&gs_8 108
- 13
Process optimization—.rzg— 22.6
o —————— "
Reduction of the number of mistake_wliﬂé,l
. I 2.2
6.7
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. L ————
Increased process/product/service qual_%a_ 19.4
Reliable, accurate prognosigeg 32 8.8
Quick analytics —— EA:] 152
Increased flexibility “8-8 109
The possibility of developing a personifieﬂa'%_4
Improved competitive posmon“g 6 13.3

Close contact with the consumer, better understanmg_s
Creation and development of new niche segments w gi
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Figure 5. Structure of answers to question ‘What challendasdsin the way of
introduction of DT in your business?’
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15.9
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————_ 21.8

Lack of skilled labour, the need for staff retraini 40
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engineering 15.8
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