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ABSTRACT

ARTICLE INFO

With the proliferation of the Industry 4.0 paradigm, the inadequacy of conven-
tional quality management tools has become increasingly apparent. The pre-
liminary investigation presented in this paper focuses on the identification of
the Quality 4.0 readiness level of organizations operating in the Czech Repub-
lic, Poland, and Slovakia, as well as affecting factors. The study is based on the
review of relevant literature. The web-based questionnaire enabling organiza-
tions' representatives through Computer-Assisted Web Interviewing (CAWI)
to take part in the study was used. Data from 298 completed responses were
subjected to comprehensive analysis. Descriptive statistics and hypothesis
testing were applied to analyse the data. Small and medium-sized organiza-
tions achieve low levels of Quality 4.0 readiness. Large organizations are better
prepared. The study confirmed the dependence between the Quality 4.0 read-
iness level and whether the organization operates in automotive, while auto-
motive organizations achieved a higher level of Quality 4.0 readiness than
other organizations. The significant relationship between the Quality 4.0 read-
iness level and whether the organization has a certified management system
was also confirmed. Received data also enabled the identification of the main
barriers and benefits of Quality 4.0 implementation perceived by the organiza-
tions. The research findings identify the challenges that enterprises face re-
garding the Quality 4.0 implementation and the necessary support that organ-
izations require. These findings can be a foundation for developing novel re-
search initiatives and implementation programs. The research results contrib-
ute to the existing body of knowledge and bring new information and insights
into the field of quality digitalization.

Keywords:

Quality management;
Industry 4.0;

Quality 4.0;

Quality 4.0 readiness;
Management systems;
Industry sector;
Organization size;
Chi-square test

*Corresponding author:
david.vykydal@vsb.cz
(Vykydal, D.)

Article history:

Received 26 September 2023
Revised 25 October 2023
Accepted 27 October 2023

Content from this work may be used under the terms of
the Creative Commons Attribution 4.0 International Li-
cence (CC BY 4.0). Any further distribution of this work
must maintain attribution to the author(s) and the title of
the work, journal citation and DOI.

References

Reagan, J.R,, Singh, M. (2020). Management 4.0, Cases and methods for the 4th industrial revolution, Springer, New
York, USA, doi: 10.1007/978-981-15-6751-3.

[2] Sader, S. Husti, I, Daréczi, M. (2019). Industry 4.0 as a key enabler toward successful implementation of total
quality management practices, Periodica Polytechnica Social and Management Sciences, Vol. 27, No. 2, 131-140,
doi: 10.3311/PPs0.12675.

[3] Antony, ], McDermott, O., Sony, M. (2022). Quality 4.0 conceptualisation and theoretical understanding: A global
exploratory qualitative study, The TQM Journal, Vol. 34, No. 5,1169-1188, doi: 10.1108/TQM-07-2021-0215.

[4] Javaid, M., Haleem, A,, Pratap Singh, R., Suman, R. (2021). Significance of Quality 4.0 towards comprehensive en-

hancement in the manufacturing sector, Sensors International, Vol. 2, Article No. 100109, doi: 10.1016/j.sintl.2021.
100109.


mailto:david.vykydal@vsb
https://doi.org/10.1007/978-981-15-6751-3
https://doi.org/10.3311/PPso.12675
https://doi.org/10.1108/TQM-07-2021-0215
https://doi.org/10.1016/j.sintl.2021.100109
https://doi.org/10.1016/j.sintl.2021.100109

[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]

[24]
[25]

[26]
[27]

[28]
[29]
[30]

[31]

[32]

Antony, ., Sony, M., McDermott, O., Jayaraman, R., Flynn, D. (2023). An exploration of organizational readiness

factors for Quality 4.0: An intercontinental study and future research directions, International Journal of Quality &

Reliability Management, Vol. 40, No. 2, 582-606, doi: 10.1108/IJQRM-10-2021-0357.

Maganga, D.P., Taifa, LW.R. (2023). The readiness of manufacturing industries to transit to Quality 4.0, Internati-

onal Journal of Quality & Reliability Management, Vol. 40, No. 7,1729-1752, doi: 10.1108/1JQRM-05-2022-0148.

Nenadd]l, ]., Vykydal, D., Halfarov4, P., Tyleckov4, E. (2022). Quality 4.0 maturity assessment in light of the current

situation in the Czech Republic, Sustainability, Vol 14, No. 12, Article No. 7519, doi: 10.3390/su14127519.

Santos, R.C., Martinho, J.L. (2020). An Industry 4.0 maturity model proposal, Journal of Manufacturing Technology

Management, Vol. 31, No. 5, 1023-1043, doi: 10.1108/]MTM-09-2018-0284.

Schumacher, A, Erol, S., Sihn, W. (2016). A maturity model for assessing Industry 4.0 readiness and maturity of

manufacturing enterprises, Procedia CIRP, Vol. 52,161-166, doi: 10.1016/j.procir.2016.07.040.

Wagire, A.A,, Joshi, R, Rathore, A.P.S,, Jain, R. (2021). Development of maturity model for assessing the implemen-

tation of Industry 4.0: Learning from theory and practice, Production Planning & Control, Vol. 32, No. 8, 603-622,

doi: 10.1080/09537287.2020.1744763.

Dujin, A, Geissler, C., Horstkoétter, D. (2014). Industry 4.0, The new industrial revolution, How Europe will succeed,

Roland Berger Strategy Consultants, Munich, Germany.

World Economic Forum. (2018). Readiness for the future of production, Report 2018, World Economic Forum, Ge-

neva, Switzerland.

Alij, K, Johl, S.K. (2023). Impact of total quality management on Industry 4.0 readiness and practices: Does firm

size matter?, International Journal of Computer Integrated Manufacturing, Vol. 36, No. 4, 567-589, doi: 10.1080/

0951192X.2022.2128213.

Frank, A.G., Dalenogare, L.S., Ayala, N.F. (2019). Industry 4.0 technologies: Implementation patterns in manufactu-

ring companies, International Journal of Production Economics, Vol. 210, 15-26, doi: 10.1016/].ijpe.2019.01.004.

Grzyb, K. (2019). Industry 4.0 market in Poland from the international perspective, In: Proceedings of International

Scientific Conference Hradec Economic Days 2019, Hradec Kralové, Czech Republic, 252-262, doi: 10.36689/

uhk/hed/2019-01-025.

Moura, L.R., Kohl, H. (2020). Maturity assessment in Industry 4.0 - A comparative analysis of Brazilian and German

companies, Emerging Science Journal, Vol. 4, No. 5, 365-375, doi: 10.28991 /esj-2020-01237.

Sundberg, L., Gidlund, K.L., Olsson, L. (2019). Towards Industry 4.0? Digital maturity of the manufacturing indu-

stry in a Swedish region, In: Proceedings of 2019 IEEE International Conference on Industrial Engineering and En-

gineering Management (IEEM), Macao, China, 731-735, doi: 10.1109/IEEM44572.2019.8978681.

Bittighofer, D., Dust, M. Irslinger, A., Liebich, M., Martin, L. (2018). State of Industry 4.0 across German companies,

In: Proceedings of 2018 IEEE International Conference on Engineering, Technology and Innovation (ICE/ITMC),

Stuttgart, Germany, 1-8, doi: 10.1109/ICE.2018.8436246.

Ozbiltekin-Pala, M., Kazancogluy, Y., Kumar, A., Garza-Reyes, ].A,, Luthra, S. (2022). Analyzing critical factors of stra-

tegic alignment between operational excellence and Industry 4.0 technologies in smart manufacturing, The TQM

Journal, doi: 10.1108/TQM-07-2022-0232.

Zavadska, Z., Zavadsky, ]. (2020). Quality managers and their future technological expectations related to Industry

4.0, Total Quality Management & Business Excellence, Vol. 31, No. 7-8, 717-741, doi: 10.1080/14783363.2018.

1444474,

The World Bank. Industry (mcludlng construction), value added (% of GDP) - European Union, from
: accessed

April 2, 2023
Sario, Slovak Investment and Trade Development Agency. Industries and Regions Overviews, from
https://www.sario.sk/en/invest-slovakia/industries-regions-overviews, accessed May 7, 2023.

EMIS. Poland automotive sector report 2022-2023, from https://info.emis.com/poland-automotive-sector-2022-
2023-report, accessed May 20, 2023.

Kulas, B. Przemyst w Polsce, from https://geografia24.pl/przemysl-w-polsce/, accessed June 6, 2023.

European Commission. European innovation scoreboard, from https://research-and-innovation.ec.europa.eu/sta-
tistics/performance-indicators/european-innovation-scoreboard en, accessed June 6, 2023.

European Commission. DESI 2022, from https://digital-strategy.ec.europa.eu/sk/node/11127, accessed June 20,
2023.

IMD. World Digital Competitiveness Ranking, from https://www.imd.org/centers/wcc/world-competitiveness-cen-
ter/rankings/world-digital-competitiveness-ranking, accessed June 20, 2023.

ASQ. Quality 4.0, from https://asq.org/quality-resources/quality-4-0, accessed July 4, 2023.

Sony, M., Antony, ]., Douglas, J.A. (2020). Essential ingredients for the implementation of Quality 4.0: A narrative
review of literature and future directions for research, The TQM Journal, Vol. 32, No. 4, 779-793, doi:
10.1108/TQM-12-2019-0275.

Pacana, A, Siwiec, D. (2021). Analysis of the possibility of used of the quality management techniques with non-
destructive testing, Tehnicki Vjesnik - Technical Gazette, Vol. 28, No. 1, 45-51, doi: 10.17559/TV-2019071
4075651.

Zulfigar, M., Antony, J., Swarnakar, V., Sony, M., Jayaraman, J., McDermott O. (2023). A readiness assessment of
Quality 4.0 in packaging companies: An empirical investigation, Total Quality Management & Business Excellence,
Vol 34, No. 11-12,1334-1352, doi: 10.1080/14783363.2023.2170223

LSN Research. Quality 4.0 Impact and strategy handbook Getting dlgltally connected to transform quality mana-
gement, from https://blog.l h.

666d95481d36, accessed May 12, 2023.



https://doi.org/10.1108/IJQRM-10-2021-0357
https://doi.org/10.1108/IJQRM-05-2022-0148
https://doi.org/10.3390/su14127519
https://doi.org/10.1108/JMTM-09-2018-0284
https://doi.org/10.1016/j.procir.2016.07.040
https://doi.org/10.1080/09537287.2020.1744763
https://doi.org/10.1080/0951192X.2022.2128213
https://doi.org/10.1080/0951192X.2022.2128213
https://doi.org/10.1016/j.ijpe.2019.01.004
https://doi.org/10.36689/uhk/hed/2019-01-025
https://doi.org/10.36689/uhk/hed/2019-01-025
https://doi.org/10.28991/esj-2020-01237
https://doi.org/10.1109/IEEM44572.2019.8978681
https://doi.org/10.1109/ICE.2018.8436246
https://doi.org/10.1108/TQM-07-2022-0232
https://doi.org/10.1080/14783363.2018.1444474
https://doi.org/10.1080/14783363.2018.1444474
https://data.worldbank.org/indicator/NV.IND.TOTL.ZS?locations=EU&most_%20recent_value_desc=true
https://www.sario.sk/en/invest-slovakia/industries-regions-overviews
https://info.emis.com/poland-automotive-sector-2022-2023-report
https://info.emis.com/poland-automotive-sector-2022-2023-report
https://geografia24.pl/przemysl-w-polsce/
https://research-and-innovation.ec.europa.eu/statistics/performance-indicators/european-innovation-scoreboard_en
https://research-and-innovation.ec.europa.eu/statistics/performance-indicators/european-innovation-scoreboard_en
https://digital-strategy.ec.europa.eu/sk/node/11127
https://www.imd.org/centers/wcc/world-competitiveness-center/rankings/world-digital-competitiveness-ranking
https://www.imd.org/centers/wcc/world-competitiveness-center/rankings/world-digital-competitiveness-ranking
https://asq.org/quality-resources/quality-4-0
https://doi.org/10.1108/TQM-12-2019-0275
https://doi.org/10.1108/TQM-12-2019-0275
https://doi.org/10.17559/TV-20190714075651
https://doi.org/10.17559/TV-20190714075651
https://doi.org/10.1080/14783363.2023.2170223
https://blog.lnsresearch.com/quality40ebookthank-you?submissionGuid=9ede63e5-aab1-4ef8-83f4-666d95481d36
https://blog.lnsresearch.com/quality40ebookthank-you?submissionGuid=9ede63e5-aab1-4ef8-83f4-666d95481d36

[33]
[34]
[35]

[36]

[37]

[38]

Mtotywa, M.M. (2022). Developing a Quality 4.0 maturity index for improved business operational efficiency and
performance, Quality Innovation Prosperity, Vol. 26, No. 2,101-127, doi: 10.12776/qip.v26i2.1718.
AlisQI. How to expose weaknesses in your Quality Management, from https://www.alisqi.com/en/resources/whi-

tepapers/how-to-expose-weaknesses-in-your-quality-management, accessed July 7, 2023.
Zonnenshain, A., Kenett, R.S.. (2020). Quality 4.0 - the challenging future of quality engineering, Quality Engine-

ering, Vol. 32, No. 4, 614-626, doi: 10.1080/08982112.2019.1706744.

Sony, M., Antony, ], Douglas, ].A., McDermott, O. (2021). Motivations, barriers and readiness factors for Quality 4.0
implementation: An exploratory study, The TQM Journal, Vol. 33, No. 6, 1502-1515, doi: 10.1108/TQM-11-2020-
0272.

Lali¢, B., Deli¢, M., Simeunovi¢, N, Tasi¢, N., Cvetkovi¢, S. (2019). The impact of quality management purchasing
practices on purchasing performance in transitional economies, Tehnicki Vjesnik - Technical Gazette, Vol. 26, No.
3,815-822, doi: 10.17559/TV-20171130164306.

Tian, S., Zhang, Z., Xie, X, Yu, C. (2022). A new approach for quality prediction and control of multistage production
and manufacturing process based on Big Data analysis and Neural Networks, Advances in Production Engineering

& Management, Vol. 17, No. 3, 326-338, doi: 10.14743 /apem2022.3.439.



https://doi.org/10.12776/qip.v26i2.1718
https://www.alisqi.com/en/resources/whitepapers/how-to-expose-weaknesses-in-your-quality-management
https://www.alisqi.com/en/resources/whitepapers/how-to-expose-weaknesses-in-your-quality-management
https://doi.org/10.1080/08982112.2019.1706744
https://doi.org/10.1108/TQM-11-2020-0272
https://doi.org/10.1108/TQM-11-2020-0272
https://doi.org/10.17559/TV-20171130164306
https://doi.org/10.14743/apem2022.3.439

