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Industry 4.0 and the underlying digital transformation is a topic of cutting-edge research in various
disciplines.? The sixth volume and first issue of 2022 of the Cuban Journal of Public and Business
Administration includes original articles and good practices, among which some of the trends of the
current context are included. Articles related to the topics are shown: profiles of competences of
managers, simulation and digital twins, knowledge management, Building Information Modelling,
business architecture, entrepreneurship in MSMEs, strategic prospective in the value chain of antibiotic
drugs, integration of business data based on virtual knowledge graphs, intangible information system for
digital transformation and the digital silk road.

Digital transformation favors increased effectiveness and efficiency in government management®® and
Industry 4.0 has a favorable impact on business resilience.® An analysis of the four intelligences of
Industry 4.0: production, products and services, supply chains and work, reveals that the latter is the least
approached in depth and that success presupposes the articulation between the four through synergies.’
The use of maturity models at the organization level is also recommended to optimize the general
performance of the management system. sociotechnical work in the context of rapid technological
development in Industry 4.0.8

The exponential growth of Industry 4.0 technologies and digital transformation generates the need for
managers and workers to have certain skills,®3 just as it presupposes the generation and assimilation of
new knowledge!* and enabling technologies.! The first This article proposes a methodology for the
design and evaluation of the competency profiles of managers in Cuba, applied in the agricultural sector
which, due to its generalization with the elaboration of more than 4,000 profiles, constitutes an
organizational innovation.*® The holistic understanding of competencies includes not only knowledge
and skills, but also attitudes, values and personal traits linked to good performance.?17:18

The technological components of Industry 4.0 increase the performance of the organization, such as
profitability, sales, production, capacity utilization rate, production speed, product quality and can lead
to significant cost reductions. of production.19 In this sense, among the enabling technologies of Industry
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4.0 are digital twins and the simulation of operational processes is very useful, as presented in the second
article, obtaining the model from the Arena software, with the data resulting from the timing of the
activities of the process and the information provided by a Cuban company of the Cubacorreos Business
Group.

Knowledge management in universities through scientific observatories?®2! is a topic that is addressed in
the third article, to raise the visibility of professors linked to the doctoral programs of the University of
Matanzas.

Industry 4.0 promotes the use of technologies for more sustainable manufacturing.?? Thus, the Building
Information Modeling (BIM) methodology in construction companies has spread due to the advantages
it brings to business efficiency and effectiveness. The article that addresses management innovation in
Cuban construction companies shows the advantages and considerations of its use in the Holguin
Construction Company. Industry 4.0 is expected to increase both quality and productivity in construction,
and for this purpose BIM as an autonomous collaboration and synchronization system, capable of
automating design and construction processes, will improve the ability to handle substantial amounts of
data. loaded with heterogeneity and attract investors.?®

Industry 4.0 also contributes to the traceability of information in supply chains.?* In particular, the article
that deals with the commercial management of agencies representing shipping lines proposes business
architecture as a solution for managing change with information technologies. (IT).% Likewise, e-
commerce in these agencies presupposes the use of IT standards in the supply chain, which have currently
been affected by COVID-19.28

The application of Industry 4.0 in small and micro-enterprises has not yet been generalized.?”?® The
perceptive analysis of enterprises in some cantons of Ecuador is an article in which the strengths and
weaknesses are determined, in which it is highlighted the consensus of its importance for the
employability and the services that the population receives, as well as the generation of management
capacities.

Production systems, human resources, project management, management leadership, green design and
logistics, information technology, Big data and collaborative relationships are key resources for the
adoption of Industry 4.0 with a positive relationship with sustainable production and with the capacities
of the circular economy.?® Culture, the multifunctional approach and continuous improvement are also
activities that must be reinforced in the value chains in Industry 4.0 environments,*3! as well as strategic
foresight.3234

Another article deals with the proposal for a strategic plan®- to articulate the value chain of antibiotic
drugs,®” which promotes the consolidation of the investment process in production plants and diagnostic
laboratories, active surveillance by the network of laboratories, the development of new antibiotics and
diagnostics and promotes the productive chain with companies in the sector and other actors in the
economy.

In environments of high syntactic and semantic heterogeneity, the integration of business data38 based
on virtual knowledge graphs®®#° in the Cuban Post Office International Messaging and Exchange
Company (EMCI) contributes to improving the performance of operational processes,** being the object
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of study in the eighth original article. Its application allowed to reduce the indicator of the time of stay
at the airport in the cargo extraction planning process, through two dimensions: alignment to the Business
objectives (AOE) and the development of the integration solution (DSI).

The new business model 4.0 requires having domains in operations management, control and data
science®? and is committed to intelligence and knowledge management (intangibles) through
technologies such as Bigdata, Internet of things,*® Artificial intelligence, data mining, cloud and fog
computing, Blockchain, among others.?2#* In this sense, the article intangible information system and
organizational development for digital transformation in the Cuban company reflects on the
methodological theoretical bases. The utility of business architecture*® and the Balanced Scorecard is
highlighted.*6-48

Finally, the second good practice is shown in the article referring to electronic commerce as a means of
connecting China and Latin America through the digital silk route.

Bibliographic references

1. Ghobakhloo M, Fathi M, Iranmanesh M, Maroufkhani P, Morales M. Industry 4.0 ten years on: A
bibliometric and systematic review of concepts, sustainability value drivers, and success
determinants. Journal of Cleaner Production. 2021; 302: 127052 [Consulted 23 enero 2022]
Available in: https://doi.org/10.1016/]j.jclepro.2021.127052

2. Delgado T. Taxonomia de transformacion digital. Revista Cubana de Transformacion Digital.
2020;1(1):4-23. [Consulted 23 enero 2022] Available in: https://rctd.uic.cu/rctd/article/view/62

3. Starovoitova TF, Shibut M. Caracteristicas de la transformacién digital del sistema de administracion
publica de la Republica de BelarUs: gobierno electrénico. Revista Cubana de Administracion Pablica
y Empresarial. 2020; 4(3): 418-428. [Consulted 23 enero 2022] Available in:
https://apye.esceg.cu/index.php/apye/article/view/149

4. Arias A. Recomendaciones para mejorar la efectividad en la conduccion del programa cubano de
gobierno electrénico. Revista Cubana de Administracién Pablica y Empresarial, 2021;5(3): e183.
[Consulted 23 enero 2022] Available in: https://doi.org/10.5281/zenodo.5701462

5. Delgado T, Sanchez A. Repensando el gobierno electrénico: ventanilla Gnica, servicios sostenibles y
gobierno digital centrado en la innovacion. Revista Cubana de Administracion Pablicay Empresarial,
2018:2(3): 254-267. [Consulted 23 enero 2022] Available in:
https://apye.esceg.cu/index.php/apye/article/view/55

6. Marcucci G, Antomarioni S, Ciarapica FE, Bevilacqua M. The impact of Operations and IT-related
Industry 4.0 key technologies on organizational resilience, Production Planning & Control; 2021.
[Consulted 23 enero 2022] Available in: https://doi.org/10.1080/09537287.2021.1874702

7. Meindl B, Ayala NF, Mendonca J, Frank AG. The four smarts of Industry 4.0: Evolution of ten years
of research and future perspectives. Technological Forecasting & Social Change. 2021;168: 120784
[Consulted 23 enero 2022] Available in: https://doi.org/10.1016/].techfore.2021.120784

8. Reiman A, Kaivo-oja J, Parviainen E, Takala EP, Lauraeus T. Human factors and ergonomics in
manufacturing in the industry 4.0 context — A scoping review. Technology in Society. 2021;65:
101572 [Consulted 23 enero 2022] Available in: https://doi.org/10.1016/j.techsoc.2021.101572

9. Eskindarov MA, Gruzina YuM, Firsova IA, Melnichuk MV. Human capital competencies in high-
tech and knowledge-intensive sectors of the economy. Economic and Social Changes: Facts, Trends,

ISSN 2664-0856 / Vol. 6 No. 1/ January-April (2022) / e212 3
Delgado Fernandez M


https://doi.org/10.1016/j.jclepro.2021.127052
https://rctd.uic.cu/rctd/article/view/62
https://apye.esceg.cu/index.php/apye/article/view/149
https://doi.org/10.5281/zenodo.5701462
https://apye.esceg.cu/index.php/apye/article/view/55
https://doi.org/10.1080/09537287.2021.1874702
https://doi.org/10.1016/j.techfore.2021.120784
https://doi.org/10.1016/j.techsoc.2021.101572

INDUSTRY 4.0 AND SKILLS IN DIGITAL TRANSFORMATION

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Forecast, 2020:13(6):199-214. [Consulted 23 enero 2022] Available in:
https://doi.org/10.15838/esc.2020.6.72.12

Vasilieva EV. Developing the Creative Abilities and Competencies of Future Digital Professionals.
Automatic Documentation and Mathematical Linguistics, 2018;52 (5):248-256. [Consulted 23
enero 2022] Available in: https://doi.org/10.3103/S0005105518050060

Simic M, Nedelko Z. Development of competence model for industry 4.0: a theoretical approach.
37th International Scientific Conference on Economic and Social Development —"Socio Economic
Problems of Sustainable Development”. In: Ibrahimov M, Aleksic A, Darko D(Editors). Economic
and Social Development. Book of Proceedings.Baku, 14-15 February,1289-1299; 2019.

Cuesta A, Lopes I. Hacia las competencias profesionales 4.0 en la empresa cubana. Revista Cubana
de Ingenieria. 2020; XI (1): 66-76. [Consulted 25 enero 2022] Available in:
https://rci.cujae.edu.cu/index.php/rci/article/view/738/446

Flores E, Xu X, Lu Y. Human Capital 4.0: a workforce competence typology for Industry 4.0. Journal
of Manufacturing Technology Management. 2020; 31 (4): 687-703 [Consulted 25 enero 2022]
Available in: https://doi.org/10.1108/JMTM-08-2019-0309

Delgado M, Arrebato L. Diagndstico integrado de la vigilancia tecnoldgica en organizaciones.
Ingenieria Industrial. 2011; XXXII (2): 151-156. [Consulted 2 febrero 2022] Available in:
http://www.redalyc.org/pdf/3604/360433576009.pdf.

Delgado M. Enfoque y métodos para la innovacion en la Administracion Publica y Empresarial.
Revista Cubana de Administracion Publicay Empresarial. 2019; 3(2): 141-153. [Consulted 2 febrero
2022] Available in: https://apye.esceg.cu/index.php/apye/article/view/79

Delgado M. Innovacion Empresarial. En: Delgado M, Coordinador académico. Temas de Gestion
Empresarial. Vol. 1l. La Habana: Editorial Universitaria Félix Varela; 2017. p. 117.

Cuesta A, Linares MA, Fleitas S, Delgado M. Gestion del Capital Humano. En: Delgado M,
Coordinador académico. Temas de Gestion Empresarial. Volumen 1V. La Habana: Editorial
Universitaria Félix Varela. 2017; 157 p.

Decreto Presidencial 208/2021 “Reglamento del Sistema de Trabajo con los cuadros del Estado y del
Gobierno y sus reservas” (GOC-2021-280-030). Gaceta Oficial No. 30 Ordinaria de 19 de marzo de
2021. [Consulted 2 febrero 2022] Disponible en: https://www.gacetaoficial.gob.cu/es/decreto-
presidencial-208-de-2021-de-presidente-de-la-republica

Duman MC, Akdemir B. A study to determine the effects of industry 4.0 technology components on
organizational performance. Technological Forecasting & Social Change. 2021;167: 120615.
[Consulted 23 febrero 2022] Available in: https://doi.org/10.1016/].techfore.2021.120615

Medina D, Medina YE, El Assafiri Y, Roméan IS. Inventario de conocimiento en el observatorio
cientifico ciencias empresariales. Revista Cubana de Administracion publica y Empresarial
[internet]. 2018; 2(3): 280-296. [consulted 20 febrero 2022]. Awvailable in:
https://apye.esceg.cu/index.php/apye/article/view/57

Sarmiento Reyes YR, Delgado Fernandez M, Infante Abreu MB. Observatorios: clasificacion y
concepcidn en el contexto iberoamericano. Revista Cubana de Informacién en Ciencias de la Salud
(ACIMED) [internet]. 2019;30(2):13335-47. [consulted 20 febrero 2022]. ISSN 2307-2113.
Available in:
https://scholar.google.es/scholar?hl=es&as sdt=0%2C5&q=0bservatorios%3A+clasificaci%C3%B
3n+y+concepci%C3%B3n+en+el+contexto+iberoamericano&btn=.

Enyoghasi C, Badurdeen F. Industry 4.0 for sustainable manufacturing: Opportunities at the product,
process, and system levels. Resources, Conservation & Recycling. 2021; 166:105362 [consulted 8
marzo 2022] Available in: https://doi.org/10.1016/j.resconrec.2020.105362

ISSN 2664-0856 / VVol. 6 No. 1/ January-April (2022) / e212 4
Delgado Fernandez M


https://doi.org/10.15838/esc.2020.6.72.12
https://doi.org/10.3103/S0005105518050060
https://rci.cujae.edu.cu/index.php/rci/article/view/738/446
https://doi.org/10.1108/JMTM-08-2019-0309
http://www.redalyc.org/pdf/3604/360433576009.pdf
https://apye.esceg.cu/index.php/apye/article/view/79
https://www.gacetaoficial.gob.cu/es/decreto-presidencial-208-de-2021-de-presidente-de-la-republica
https://www.gacetaoficial.gob.cu/es/decreto-presidencial-208-de-2021-de-presidente-de-la-republica
https://doi.org/10.1016/j.techfore.2021.120615
https://apye.esceg.cu/index.php/apye/article/view/57
https://scholar.google.es/scholar?hl=es&as_sdt=0%2C5&q=Observatorios%3A+clasificaci%C3%B3n+y+concepci%C3%B3n+en+el+contexto+iberoamericano&btn
https://scholar.google.es/scholar?hl=es&as_sdt=0%2C5&q=Observatorios%3A+clasificaci%C3%B3n+y+concepci%C3%B3n+en+el+contexto+iberoamericano&btn
https://doi.org/10.1016/j.resconrec.2020.105362

INDUSTRY 4.0 AND SKILLS IN DIGITAL TRANSFORMATION

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Maskuriy R, Selamat R, Ali KN, Maresova P, Krejcar O. Industry 4.0 for the Construction Industry—
How Ready Is the Industry? Applied Science. 2019; 9: 2819. [consulted 8 marzo 2022] Available in:
htpps://doi.org/10.3390/app9142819

Gupta H, Kumar A, Wasan P. Industry 4.0, cleaner production and circular economy: An integrative
framework for evaluating ethical and sustainable business performance of manufacturing
organizations. Journal of Cleaner Production 2021; 295:126253 [consulted 23 marzo 2022] Available
in: https://doi.org/10.1016/].jclepro.2021.126253

Pavén P, Ortega YC, Infante MB, Delgado M. Método para proyectar el conocimiento de tecnologias
de la informacion pertinente a la Ingenieria Industrial. Revista Universidad y Sociedad. 2021;13(6):
10-21. [consulted 23 marzo 2022] Available in:
https://rus.ucf.edu.cu/index.php/rus/article/view/2355/2322

Lopes |, Marrero SP, Feria MA, Grass A, Espina Y, Lugo A. Impacto de la COVID-19 en las cadenas
de suministro globales: caso comercio electrénico. Revista Cubana de Administracion Pablica y
Empresarial, 2021;5(1):e153. [consulted 23 marzo 2022] Available in:
https://doi.org/10.5281/zen0d0.5534652

Khanzode A, Sarma PRS, Mangla SK, Yuan H. Modeling the Industry 4.0 adoption for sustainable
production in Micro, Small & Medium Enterprises. Journal of Cleaner Production. 2021;279:123489
[consulted 2 abril 2022] Available in: https://doi.org/10.1016/j.jclepro.2020.123489

Matt DT, Modrak V, Zsifkovits H (Editors). Industry 4.0 for SMEs Challenges, Opportunities and
Requirements. Springer Nature Switzerland AG,Palgrave Macmillan; 2020. [Consulted 2 abril
2022] Available in:  https://doi.org/10.1007/978-3-030-25425-4

Bag S, Yadav G, Dhamija P, Kataria KK. Key resources for industry 4.0 adoption and its effect on
sustainable production and circular economy: An empirical study. Journal of Cleaner Production.
[consulted 2 abril 2022] Available in: https://doi.org/10.1016/j.jclepro.2020.125233

Shao XF, Liu W, Li Y, Chaudhry HR, Yue XG. Multistage implementation framework for smart
supply chain management under industry 4.0. Technological Forecasting & Social Change.
2021;162:120354. [consulted 2 abril 2022] Available in:
https://doi.org/10.1016/j.techfore.2020.120354

Sharma M, Kamble S, Venkatesh M, Sehrawat R, Belhadi A, Sharma V, INDUSTRY 4.0 Adoption
for sustainability in multi-tier manufacturing supply chain in emerging economies. Journal of Cleaner
Production, [consulted 3 abril 2022] Available in: https://doi.org/10.1016/j.jclepro.2020.125013.
Godet M. La caja de herramientas de la prospectiva estratégica. Problemas y métodos. Paris:
LIPSOR. 2000

Mojica FJ. Dos modelos de la Escuela Voluntarista de prospectiva estratégica. Bogota: Universidad
Externado de Colombia. 2008.

Garrig6 LM. Prospectiva Estratégica. En: Delgado M, Coordinador académico, Temas de Gestion
Empresarial, Vol. I. La Habana: 157-193. Editorial Félix Varela; 2017.

Garrigé L, Wilson MS, Barrios MI. Un enfoque prospectivo para el disefio de estrategias. Revista
Cubana de Administracion Publica y Empresarial [Internet]. 2020 [consulted 21 marzo 2022]; 4(1).
Available in: https://apye.esceqg.cu/index.php/apye/article/view/102

Garrig6 L, Delgado M. Un enfoque prospectivo entorno al desarrollo de la Escuela Superior de
Cuadros del Estado y del Gobierno hacia el afio 2021. Revista Cubana de Administracion Publica y
Empresarial. 2017 [consulted 21 marzo 2022]; 1(1). Available in:
https://apye.esceq.cu/index.php/apye/article/view/3

ISSN 2664-0856 / VVol. 6 No. 1/ January-April (2022) / e212 5
Delgado Fernandez M


https://doi.org/10.1016/j.jclepro.2021.126253
https://doi.org/10.5281/zenodo.5534652
https://doi.org/10.1016/j.jclepro.2020.123489
https://doi.org/10.1007/978-3-030-25425-4
https://doi.org/10.1016/j.jclepro.2020.125233
https://doi.org/10.1016/j.jclepro.2020.125013
https://apye.esceg.cu/index.php/apye/article/view/102
https://apye.esceg.cu/index.php/apye/article/view/3

INDUSTRY 4.0 AND SKILLS IN DIGITAL TRANSFORMATION

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Orfia Ny col. Metodologia para evaluar cadenas de valor, caso de estudio antibioticos betalactamicos.
Revista Cubana de Administracion Pablica y Empresarial [Internet]. 2021 [consulted 24 marzo
2022]; 5(2). Available in: https://apye.esceg.cu/index.php/apye/article/view/168

Stuart ML, Prieto DR, Delgado T, Delgado M. Enfoque de Integracion Basado en Datos Enlazados
Empresariales. Revista Cubana de Administracion Publica y Empresarial. 2018;2(3): 268-279.
[Consulted 1 abril 2022] Available in: https://apye.esceg.cu/index.php/apye/article/view/56

Xiao G, Ding L, Cogrel B, Calvanese D. Virtual knowledge graphs: An overview of systems and use
cases. Data Intelligence. 2019;1(3):201-223. [Consulted 1 abril 2022] Available in:
https://doi.org/10.1162/dint_a 00011

Delgado T, Stuart ML, Delgado M. Grafos de conocimiento para gestionar informacion
epidemioldgica de la COVID-19. Revista Cubana de Informacién en Ciencias de la Salud. octubre-
diciembre. 2021;32(4). [Consulted 1 abril 2022] Available in:
http://www.acimed.sld.cu/index.php/acimed/article/view/1686.

Stuart ML, Prieto D, Quial J, Delgado T, Delgado M. Mejora a la gestion de informacion en el
proceso de Servicio Postal Universal. Revista Cubana de Transformacion Digital. abril-junio 2021;2
(2):24-40. [Consulted 1 octubre 2021] Available in: https://rctd.uic.cu/rctd/article/view/118.

Ivanov D, Tang CS, Dolgui A, Battini D, Das A. Researchers’ perspectives on Industry 4.0: multi-
disciplinary analysis and opportunities for operations management. International Journal of
Production Research. [Consulted 1 marzo 2022] Available in:
https://doi.org/10.1080/00207543.2020.1798035

Malik PK, Sharma R, Singh R. et al.. Industrial Internet of Things and its applications in industry
4.0: State of the art, Computer Communications; 2020. [Consulted 1 marzo 2022] Available
in:https://doi.org/10.1016/j.comcom.2020.11.016.

Zheng T, Ardolino M, Bacchetti A, Perona M. The applications of Industry 4.0 technologies in
manufacturing context: a systematic literature review, International Journal of Production Research;
2020 [Consulted 1 marzo 2022] Available in: https://doi.org/10.1080/00207543.2020.1824085
Nakagawa EY, Antonino PA, Schnicke F, Capilla R, Kuhn T, Liggesmeyer T. Industry 4.0 reference
architectures: State of the art and future trends. Computers & Industrial Engineering 2021,
156:107241 [Consulted 1 marzo 2022] Available in: https://doi.org/10.1016/].cie.2021.107241
Kaplan R, Norton D. Mapas estratégicos. Harvard Business Review. 2004 [Consulted 3 marzo 2022]
Available in: https://qualitasbiblo.files.wordpress.com/2013/03/libro-mapas-estratc3adgicos-kaplan-
c2b4n-norton.pdf

Diaz-Canel MM, Delgado M. Modelo de gestion de gobierno orientado a la innovacién. Revista
Cubana de Administracion Publica y Empresarial. 2020:4(3):300-321. [Consulted 3 marzo 2022]
Available in: https://apye.esceg.cu/index.php/apye/article/view/141.

Avila JM, Nogueira D, Pentén J, Jiménez B. Cuadro de Mando Integral como un instrumento para la
evaluacion y el seguimiento de la estrategia en el sector gobierno: caso de aplicacidn. Revista Cubana
de Administracion Publica y Empresarial, 2019;3(1):3-20. [Consulted 4 marzo 2022] Available in:
https://apye.esceg.cu/index.php/apye/article/view/65

ISSN 2664-0856 / VVol. 6 No. 1/ January-April (2022) / e212 6
Delgado Fernandez M


https://apye.esceg.cu/index.php/apye/article/view/168
https://apye.esceg.cu/index.php/apye/article/view/56
https://doi.org/10.1162/dint_a_00011
http://www.acimed.sld.cu/index.php/acimed/article/view/1686
https://rctd.uic.cu/rctd/article/view/118
https://doi.org/10.1080/00207543.2020.1798035
https://doi.org/10.1016/j.comcom.2020.11.016
https://doi.org/10.1080/00207543.2020.1824085
https://doi.org/10.1016/j.cie.2021.107241
https://qualitasbiblo.files.wordpress.com/2013/03/libro-mapas-estratc3a9gicos-kaplan-c2b4n-norton.pdf
https://qualitasbiblo.files.wordpress.com/2013/03/libro-mapas-estratc3a9gicos-kaplan-c2b4n-norton.pdf
https://apye.esceg.cu/index.php/apye/article/view/141
https://apye.esceg.cu/index.php/apye/article/view/65

