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ABSTRACT 

The incursion of information and communication technologies is generating the transformation of organizations towards intelligent industry management, involving changes in manufacturing and management of processes for development and business. In this context, the objective of this study focuses on conceptually understanding the relationship of industry 4.0 technologies in business development through a deep literary review. Within the methodology used, the use of a qualitative analysis stands out since the study tried to discover patterns and categories supported by the use of different documents, the information was processed through the ATLAS.ti9 software in order to structure, categorize and contrast the information obtained through semantic networks, co-occurrence table and the calculation of the Emergency Index. Among the main results, the obtaining of 30 codes stands out, the same ones that were generated through the processing of information from the different documents taken into consideration for the study. The codes obtained were grouped into the guiding categories (industry 4.0 technologies and business development), in addition to this, the obtaining of 13 emerging codes also stands out. That is to say: those that are most related to the study variables (industry 4.0, technology, competitive advantage, innovation capacity, decision-making, digitization, technological development, continuous improvement, productivity, business adaptation, economic benefits, business competitiveness and levels quality).
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RESUMEN

La incursión de las tecnologías de la información y comunicación está generando la transformación de las organizaciones hacia una gestión de industria inteligente implicando cambios en la manufactura y gestión de procesos para el desarrollo y crecimiento empresarial. Bajo este contexto, el objetivo del presente estudio se centra en comprender de forma conceptual la relación de las tecnologías de la industria 4.0 en el desarrollo empresarial a través de una profunda revisión literaria. Dentro de la metodología empleada se destaca la utilización de un análisis cualitativo pues el estudio pretendió descubrir patrones y categorías apoyado en el uso de diferentes documentos, la información fue procesada a través del software ATLAS.ti9 con la finalidad de estructurar, categorizar y contrastar la información obtenida mediante redes semánticas, tabla de co-ocurrencia y el cálculo del Índice de Emergencia. Entre los principales resultados se destaca la obtención de 30 códigos, los mismos que fueron generados a través del procesamiento de información de los diferentes documentos tomados en consideración para el estudio. Los códigos obtenidos fueron agrupados en las categorías orientadoras (tecnologías de la industria 4.0 y desarrollo empresarial), adicional a ello, se destaca también la obtención de 13 códigos emergentes. Es decir: aquellos que más relación guardan con las variables de estudio (industria 4.0, tecnología, ventaja competitiva, capacidad de innovación, toma de decisiones, digitalización, desarrollo tecnológico, mejora continua, productividad, adaptación empresarial, beneficios económicos, competitividad empresarial y niveles de calidad).
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Relação das tecnologias da Indústria 4.0 com o desenvolvimento empresarial. Uma revisão da literatura



RESUMO 

A incursão das tecnologias de informação e comunicação está a gerar a transformação das organizações no sentido da gestão inteligente da indústria, envolvendo mudanças na gestão do fabrico e dos processos para o desenvolvimento e crescimento do negócio. Neste contexto, o objectivo deste estudo centra-se em compreender conceptualmente a relação entre as tecnologias da Indústria 4.0 e o desenvolvimento empresarial através de uma revisão aprofundada da literatura. Dentro da metodologia empregada, destaca-se o uso de uma análise qualitativa, pois o estudo visou descobrir padrões e categorias apoiadas no uso de diferentes documentos, as informações foram processadas através do software ATLAS.ti9, a fim de estruturar, categorizar e contrastar as informações obtidas através de redes semânticas, tabela de co-ocorrência e o cálculo do Índice de Emergência. Entre os principais resultados, foram obtidos 30 códigos, gerados através do tratamento da informação dos diferentes documentos considerados para o estudo. Os códigos obtidos foram agrupados nas categorias orientadoras (tecnologias da Indústria 4.0 e desenvolvimento empresarial), para além dos quais foram obtidos 13 códigos emergentes. Ou seja, aqueles que mais se relacionam com as variáveis de estudo (Indústria 4.0, tecnologia, vantagem competitiva, capacidade de inovação, tomada de decisão, digitalização, desenvolvimento tecnológico, melhoria contínua, produtividade, adaptação empresarial, benefícios económicos, competitividade empresarial e níveis de qualidade).
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INTRODUCTION

The adoption of Industry 4.0 enables companies to become highly efficient and address the challenge of producing individualized products with short time-to-market and higher quality. The potential of Industry 4.0 lies in greater flexibility and scalability of manufacturing systems through information technology and industrial automation (Obermayer et al., 2022).

Industry 4.0 has brought about the introduction of cutting-edge information technology-based solutions in all aspects of production, allowing not only for the creation of specific products requested by customers but also complete related value chains. In this regard, thanks to the use of advanced information and communication technologies and open innovations, it is possible to adjust production more precisely to customer expectations while maintaining high quality, efficiency, and low costs (Grabowska and Saniuk, 2022).

New models and commercially applicable technologies such as artificial intelligence are accelerating the transformation processes of the industry by changing business methods and the current market structure itself. It is important to note that Industry 4.0 is not just about technology, but also about new ways of working. It is a concept that aligns with the fourth industrial revolution and involves all elements of the value chain, including suppliers, producers, business partners, and end customers. In this context, production within Industry 4.0 is directly associated with high-quality services (Sony and Naik, 2020).

Based on the aforementioned background, it can be mentioned that Industry 4.0 provides new paradigms that improve the performance of industrial management in companies and organizations. With the support provided by information technologies, this concept appears to be more flexible and less costly than the traditional information systems commonly employed in the business environment (Severino et al., 2019).

Currently, business models are heavily influenced by the presence of Industry 4.0, as this new paradigm leads to the emergence of new forms of communication implemented within supply chains (CEPAL, 2019). In the business field, Industry 4.0 implies the existence of a complete communication network among different actors within the organizational field (Kiel et al., 2017).

The transformation experienced in the business sphere has been directly supported by the development and use of technologies to improve performance. Consequently, their application is evident in the analysis of large amounts of data, the simulation of virtual models that enable process management, control, and quality. In addition, other technologies such as 3D printing, cloud computing, the Internet of Things, wireless payment methods, and recent advances in artificial intelligence contribute to the increasing prominence of Industry 4.0. Therefore, its integration within the organizational scope becomes necessary.

Another aspect to highlight with the experienced technological development is the integration of robotics. In this sense, these advancements have contributed to the development of various fields such as genetics, biotechnology, and nanotechnology, paving the way for the development of artificial intelligence (Morán, 2019). This situation has led to a significant leap in processes and business management. Based on this foundation, through these types of tools, companies seek to gain a competitive advantage in the market as they facilitate management and have a positive impact on business performance (Ruiz et al., 2018; Demuner et al., 2022).

Furthermore, companies have been structuring their manufacturing processes through the use of virtual computers connected to the internet and advanced analytics platforms. These platforms allow for the processing of a series of data to make decisions and generate end products that satisfy existing market needs (Lalaleo and Martínez, 2022). In addition to the aforementioned, the communication offered by these technologies is synchronized through devices that enable direct contact between production plants, offices, and departments, allowing them to share information and communicate in real time regardless of their location. This facilitates the execution of various activities (Reyes and Ordóñez, 2020).

Finally, it is important to highlight that due to the size of the company and the fact that some of these technologies are still very expensive, the implementation of these technologies cannot be considered an easy task under any circumstances. However, nowadays, the market offers a wider range of solutions with options of all kinds, which has started to democratize access to them. In this regard, companies, according to their capabilities, implement the use of technologies that provide a significant impact, especially in managing their information, in order to improve performance and organizational management (Álvarez, 2015).



OBJECTIVES

The objective of this study is to conceptually understand the relationship between Industry 4.0 technologies and business development through a literature review by searching for information in high-impact scientific articles. The information processing aims to establish a convergence of perspectives that contributes to identifying labels that allow for the characterization of this relationship through semantic networks.

In the study context, the intention is to identify dimensions that help establish frequently used terms in the business field, which enable the establishment of the direct relationship between Industry 4.0 technologies and business development.



METHODOLOGY

The study is based on a qualitative approach. According to Hernández and Mendoza (2018), this approach involves organizing the collected data, transcribing the information when necessary, and subsequently coding it. In this sense, coding can be executed at two levels: 1) generating units of meaning (codes), and 2) establishing categories that group the identified codes. Therefore, this study aims to establish patterns and categories through the coding of a series of documents (articles retrieved from searching and exploring different databases) whose content is associated with the proposed theme.

To support the study, a considerable number of documents (articles) were considered, and inclusion criteria were applied based on exclusively considering materials that contain specific information on Industry 4.0 technology and business development. Another aspect to highlight within these criteria is that the documents used for the study had to have a substantial bibliographic foundation to support each of them. On the other hand, the exclusion criteria involved the exclusion or omission of bibliographic material that lacked a sufficient body of scientific literature to support the previously presented content.

Once the documents that meet the characteristics detailed in the previous lines have been identified, the next step in the process was focused on information processing, for which it was relevant to use the ATLAS.ti9 software. The use of this software allowed for the processing of qualitative information. To reinforce this initial idea, it is worth mentioning what Sabariego et al. (2014) state about ATLAS.ti: "It is a specialized software package for qualitative data analysis that allows for extracting, categorizing, and interlinking data segments from various documents" (p.123). In this context, the use of the mentioned software facilitated the establishment of different patterns that guided the execution of the study through stages such as structuring, categorization, contrast, and interpretation.

Based on the aforementioned background, the use of ATLAS.ti9 enabled the following actions: the generation of semantic networks, and visualization of the relationships among the processed documents. Furthermore, the program allowed for establishing levels of correlation among the identified codes through co-occurrence analysis. Additionally, the origin of the identified codes is presented through code-document analysis, and finally, those codes that are most closely related to the object of study were determined by calculating the Emergence Index (IDE).


	RESULTS


	Semantic networks







From the perspective of González et al. (2021) as cited in Lalaleo and Martínez (2022), "a semantic network constitutes an interconnected representation scheme, as a way of representing linguistic knowledge, where codes and their interrelationships are illustrated through a graph" (p. 344). Based on this, as a first step, it was necessary to establish guiding categories through the convergence of perspectives, that is, through the processing of the collected documents in this case. The information was exclusively obtained from scientific articles retrieved from important scientific databases.

On the other hand, once the guiding categories within the study were established, the next aspect of being developed was the coding process, which focused on parameterizing quotes from the analyzed documents, where a compilation of them accounted for a series of meanings (González et al., 2021). Based on this, the coding process began with the creation of code groups (industry 4.0 technology and business development) and document groups (articles). Subsequently, codes were assigned freely within the different documents used. As a result, the procedure allowed for the identification of a total of 30 codes, which were grouped into the previously defined guiding categories for further analysis.

Within the technology dimension of Industry 4.0, 12 codes were identified: automation, big data, technological changes, technological development, digitalization, mobile devices, industry 4.0, information management, intelligent manufacturing, flexible production, robotics, and technology. On the other hand, in terms of the business development dimension, a total of 18 codes were identified: business adaptation, economic benefits, innovation capacity, business competitiveness, economic development, organizational performance, strategic management, change management, continuous improvement, quality levels, market positioning, administrative processes, business processes, productivity, reduction in production times, sustainability, decision-making, and competitive advantage.

Once the coding process was completed, converging the processed information was next. This procedure involved gathering and dialectically cross-referencing all the collected information based on the variables considered in the study (see Figure 1).

Figure 1. Semantic networks (groups of codes, groups of documents, and interconnections between codes).



Source: Lalaleo et al. (2023).


Co-occurrence analysis

Within this procedure, it was necessary to create a matrix with the number of co-occurrences between the different identified codes. This allows us to observe the correlation between the established codes through the processed information.

Table 1.

Co-occurrence table.









	Codes
	Correlation



	Big data / Mobile devices
	1,00
	100%



	Decision Making / Competitive Advantage
	0,79
	79%



	Economic benefits / Business competitiveness
	0,60
	60%



	Competitiveness / Economic benefits
	0,60
	60%



	Continuous improvement / Competitive advantage
	0,60
	60%



	Flexible production / Reduction of production times
	0,60
	60%



	Reduction of production times / Flexible production
	0,60
	60%



	Competitive advantage / Continuous improvement
	0,60
	60%



	Technological changes / Digitization
	0,58
	58%



	Digitization / Technological changes
	0,58
	58%



	Economic development / Economic benefits
	0,50
	50%



	Market positioning / productivity
	0,50
	50%



	Productivity / Market positioning
	0,50
	50%



	Industry 4.0 / Competitive advantage
	0,48
	48%



	Technology / Industry 4.0
	0,46
	46%



	Business adaptation / Decision making
	0,43
	43%



	Organizational performance / Business competitiveness
	0,43
	43%



	Technological development / Economic benefits
	0,42
	42%



	Automation / Business Processes
	0,40
	40%



	Innovation capacity / Technological changes
	0,40
	40%



	Information management / Sustainability
	0,40
	40%



	Change Management / Competitive Advantage
	0,40
	40%



	Administrative processes / Automation
	0,40
	40%



	Business Processes / Automation
	0,40
	40%



	Sustainability / Information management
	0,40
	40%



	Quality Level / Competitive Advantage
	0,38
	38%



	Strategic Direction / Organizational Performance
	0,33
	33%



	Smart manufacturing / Continuous improvement
	0,33
	33%



	Robotics / Reduction of production times
	0,25
	25%





Source:Lalaleo et al. (2023) using ATLAS.ti9.



Code-document analysis

Within the code-document analysis, each document is assessed for its interaction with the assigned codes. This analysis quantifies the frequency of codes in the different analyzed documents, in this case, exclusively using information from scientific articles.

Table 2.

Code-document analysis














	
	Articles
	Totals



	
	Absolute
	Relative to the row
	Relative to the column
	Relative to the table
	Absolute
	Relative to row
	Relative to the table



	Business development
	27
	100,00%
	49,09%
	49,09%
	27
	100,00%
	49,09%



	Industry 4.0 technology
	28
	100,00%
	50,91%
	50,91%
	28
	100,00%
	50,91%



	Totals
	55
	100,00%
	100,00%
	100,00%
	55
	100,00%
	100,00%





Source: Lalaleo et al. (2023) using ATLAS.ti9.

Within Table 2, the presented information allows for detecting the frequency of codes in the analyzed documents (articles) and their percentage distribution. Specifically, in the development of this study, the following can be mentioned: out of 100% of the identified codes in the processed documents, 50.91% contain information related to Industry 4.0 technology, while the remaining 49.09% demonstrate a direct relation to business development.



Analysis of the Emergency Index (EI)

In this section, the different codes that emerged, meaning those that have a stronger relationship with the study area, are presented. To do this, it was necessary to calculate the Emergency Index (EI) for each code. This calculation involved identifying the sum of rooting (E) and density (D). Once these values were determined, the next step was to calculate the arithmetic mean of the EI. Any code with a value higher than the arithmetic mean was considered an emergent category. As mentioned earlier, the resulting codes are those that have a stronger relationship with the identified guiding categories. In the specific case of this study, the following codes stood out: Industry 4.0, technology, competitive advantage, innovation capacity, decision-making, digitalization, technological development, continuous improvement, productivity, business adaptation, economic benefits, business competitiveness, and quality levels (see Table 3).

Table 3.

Calculation of the Emergency Index (EI)











	 
	Códe
	Rooting
	Density
	EI



	○
	Industry 4.0
	18
	6
	24



	○
	Technology
	17
	2
	19



	○
	Competitive advantage
	13
	4
	17



	○
	Innovation capacity
	13
	3
	16



	○
	Decision Taking
	12
	3
	15



	○
	Digitalization
	11
	3
	14



	○
	Technologycal development
	8
	5
	13



	○
	Continuous Improvement
	11
	2
	13



	○
	Productivity
	10
	3
	13



	○
	Business adaptation
	8
	4
	12



	○
	Economical Benefits
	9
	2
	11



	○
	Business competitiveness
	7
	4
	11



	○
	Quality Levels
	9
	2
	11



	○
	Automation
	5
	5
	10



	○
	Technologycal changes
	8
	2
	10



	○
	Market positioning
	8
	2
	10



	○
	Change management
	8
	1
	9



	○
	Smart manufacturing
	5
	4
	9



	○
	Flexible Production
	5
	3
	8



	○
	Big data
	4
	3
	7



	○
	Economic development
	6
	1
	7



	○
	Organizational performance
	3
	4
	7



	○
	Mobile devices
	4
	2
	6



	○
	Reduction of production times
	3
	2
	5



	○
	Sustainability
	4
	1
	5



	○
	Information Management
	3
	1
	4



	○
	Business procedures
	2
	2
	4



	○
	Robotics
	2
	2
	4



	○
	Administrative processes
	2
	1
	3



	○
	Strategic direction
	1
	1
	2



	Average
	10





Source: Lalaleo et al. (2023) using ATLAS.ti9.

Figure 2.

Semantic networks with the identification of the identified emergent codes.



Source: Lalaleo et al. (2023).




DISCUSSION

A study conducted by Maresova et al. (2018) suggests that managers should explore other forms of business model innovation and create customer-driven innovations rather than product-oriented ones. On the other hand, another study conducted by Kiel et al. (2017) addresses the fact that the Industrial Internet of Things poses several implications for manufacturers in terms of economic, ecological, and social aspects related to sustainable value creation.

Another interesting aspect to highlight is the results presented by León (2020), where it is evident that the Internet of Things represents the technology that has had the most impact on companies. This is followed by cloud/client architecture, while 3D printing and augmented reality are the technologies that are less commonly used in business management. Based on this important data, it can be mentioned that the use of these technologies marks a turning point for organizations in general (Lalaleo et al., 2021), as they allow them, in the first instance, to collect data that helps them analyze the current market conditions and design and implement actions to stay relevant in such a competitive market as the one currently being observed (Berrones, 2022; Salazar et al., 2020).

In addition to the aforementioned, the use of Industry 4.0 technologies has contributed to the development of business innovation strategies, as it enables a better understanding of the potential use that these technologies project in the future of organizations. Studies conducted by Bonilla et al. (2017), Cano (2017), Ynzunza et al. (2017), Guerrero et al. (2018), Mora and Guerrero (2020), Vargas (2021), and Lalaleo et al. (2023) demonstrate that resources related to Industry 4.0 technologies provide companies with tools to drive innovation processes.

Furthermore, it is important to highlight that the use of current technologies such as the Internet of Things, Big Data, 3D printing, or the Cloud are decisive resources in harnessing the potential associated with Industry 4.0. This is related to the mass customization of products and services, as well as increased utilization of inactive data present in the organization's processes and improvement in production time (Pacheco and Rodríguez, 2019).

The development of new information and communication technologies has brought companies much closer to their customers and suppliers, allowing them to respond more quickly to their needs and adapt to the dynamic environment of the current global economy, which demands innovative processes (Bonilla et al., 2020; Coello et al., 2021). These technologies are generating the transformation of companies towards intelligent industry management, implying changes in manufacturing and process management for business development and growth.



CONCLUSIONS

The study allowed, in the first stage, the identification of two guiding categories (Industry 4.0 technology and business development) through the convergence of perspectives. This required processing information from a series of documents (scientific articles), where, after the performed coding, codes were identified that helped characterize the variables under study. On the other hand, in the second stage, through co-occurrence analysis, it was possible to identify those codes that have the highest correlation with the guiding categories. This particular aspect allowed for establishing the relationship generated between the different identified codes.

Among the most significant correlations generated after processing the information, the following stand out: Big Data and mobile devices with a perfect correlation, that is, 100%; decision-making and competitive advantage with a correlation of 79%; economic benefits and business competitiveness with a correlation of 60%.

Finally, it is important to highlight that the study allowed for the identification of emerging codes, i.e., those codes that have a greater relationship with both Industry 4.0 technology and business development. In the case of Industry 4.0, the emerging categories include digitalization, technological development, technology, and Industry 4.0. On the other hand, for business development, the identified emerging categories are related to business competitiveness, innovation capacity, productivity, business adaptation, competitive advantage, continuous improvement, and quality levels.



REFERENCES

Álvarez, F. (2015). Implementación de nuevas tecnologías. UFG-Editores.

Berrones, A. (2020). Influencia de las tecnologías de información en los procesos contables de las organizaciones.Revista de investigación SIGMA, 7(1). 22-28. https://journal.espe.edu.ec/ojs/index.php/Sigma/article/view/1845

Bonilla, D., Salinas, D., Lalaleo, F., & Velastegui, S. (2017). Marketing estratégico en redes sociales de las organizaciones. Un abordaje 360°. Revista Ciencia & Tecnología, 18(17), 72-83. https://bit.ly/42u0fag

Bonilla, D., Delgado, N. y Fajardo, G. (2020). Branding, un elemento necesario del marketing estratégico en la Cámara de Comercio de Ambato. Revista Eruditus, 1(2), 9-26. https://doi.org/10.35290/re.v1n2.2020.278

Cano, G. (2017). Las TICs en las empresas: evolución de la tecnología y cambio estructural en las organizaciones.Revista Dominio de las Ciencias, 4(1), 499-510. http://dx.doi.org/10.23857/dom.cien.pocaip.2017.4.n%C3%BAm.1.enero

CEPAL. (2019). La revolución industrial 4.0 y el advenimiento de una logística 4.0. Boletín, 375(7), 1-15. https://bit.ly/42dMGfc

Coello, D., Santander, K., Zambrano, W. y Cedeño, J. (2021). Innovación tecnológica y su impacto en el desarrollo de las microempresas por COVID-19. Revista Ciencia Latina, 5(4). 4576. https://ciencialatina.org/index.php/cienciala/article/view/641

Demuner Flores, M. D. R., Delgado Cruz, A., & Vargas Martínez, E. E. (2022). Innovación y rendimiento: relación medida por la orientación al aprendizaje y al mercado en empresas mexicanas. Estudios Gerenciales, 38(162), 82-94.

González Díaz, R. R., Acevedo Duque, Á. E., Guanilo Gómez, S. L. y Cruz Ayala, K. (2021). Ruta de investigación cualitativa – naturalista: una alternativa para estudios gerenciales. Revista de Ciencias Sociales, 27(4), 334-350. https://produccioncientificaluz.org/index.php/rcs/index

Guerrero, A., Marín, M., & Bonilla, J. (2018). Erp como alternativa de eficiencia en la gestión financiera de las empresas.Revista Lasallista de Investigación, 15(2), 182-193. https://bit.ly/42y5sxL

Grabowska, S., & Saniuk, S. (2022). Development of Business Models in the Fourth Industrial Revolution: Conditions in the context of empirical research on Worldwide Scope Companies located in Poland. Journal of Open Innovation: Technology, Market, and Complexity, 8(86), 1-20. https://doi.org/10.3390/joitmc8020086

Hernández Sampieri, R. y Mendoza Torres, C. (2018). Metodología de la investigación: Las rutas cuantitativa, cualitativa y mixta. McGrawHill.

Kiel, D., Müller, J., Arnold, C., & Voigt, K. I. (2017). Sustainable industrial value creation: Benefits and challenges of industry 4.0. International Journal of Innovation Management, 21(8), 1-34. https://doi.org/10.1142/S1363919617400151

Lalaleo, F., Bonilla, D. y Robles, R. (2021). Tecnologías de la Información y Comunicación exclusivo para el comportamiento del consumidor desde una perspectiva teórica. Retos, 11(21), 147-164. https://doi.org/10.17163/ret.n21.2021.09

Lalaleo, F. y Martínez, A. (2022). Estrategias empresariales en el contexto de las medianas empresas manufactureras. Una búsqueda especializada de literatura. Revista Killkana Sociales, 6, 41-54. https://bit.ly/41fDRjY

Lalaleo, F., Bonilla, D. y Vilcacundo, S. (2023). Relación entre la estrategia de comunicación y la toma de decisiones en el desarrollo de marketing mix digital en Multisa CAD como empresa 4.0. Revista SIGMA, 10(1), 106-115. https://doi.org/10.24133/ris.v10i01.2924

León García, O. A. (2020). Tecnologías de la industria 4.0 en la innovación de la cadena de valor de las PYMES. En M. Yandar y J. Moreno (Eds.), Industria 4.0: desde la perspectiva organizacional (pp. 33-45). Editorial Artes y Letras S.A.S. https://doi.org/10.47212/industria4.0-3

Maresova, P., Soukal, I., Svobodova, L., Hedvicakova, M., Javanmardi, E., Selamat, A., & Krejcar, O. (2018). Consequences of industry 4.0 in business and economics. Economies, 6(46), 1-14. https://doi.org/10.3390/economies6030046

Mora Sánchez, D. y Guerero Marín, L. (2020). Industria 4.0: el reto en la ruta hacia las organizaciones digitales. Estudios de La Gestión: Revista Internacional de Administración, 8, 191-214. https://doi.org/10.32719/25506641.2020.8.7

Morán Reyes, A. A. (2019). Las tecnologías convergentes (nanotecnología, biotecnología y las ciencias cognitivas) y su relación con la bibliotecología. E-Ciencias de La Información, 9(2), 121-140. https://doi.org/10.15517/eci.v9i2.35897

Obermayer, N., Csizmadia, T., & Hargitai, D. M. (2022). Influence of Industry 4.0 technologies on corporate operation and performance management from human aspects. Meditari Accountancy Research, 30(4), 1027-1049. https://doi.org/10.1108/MEDAR-02-2021-1214

Pacheco, D. y Rodríguez, R. (2019). Las TIC como estrategia competitiva en la gestión empresarial. Revista de Investigación en Ciencias de la Administración Enfoques, 3(12), 286-298. https://www.redalyc.org/journal/6219/621968062004/html/

Reyes, L. y Ordónez, B. (2020). Gestión de comunicación para insdustrias 4.0. Revista Electrónica de Estudios Telemáticos, 19(1), 75-90.

Ruiz, D., Bonilla, D., & Masaquiza, C. (2018). Ajuste estratégico en la cadena de suministros para la creación de valor de la marca Jean Up. Universidad y Sociedad, 10(1), 25-32. https://rus.ucf.edu.cu/index.php/rus/article/view/757/858

Sabariego Puig, M., Vilà Baños, R. y SandínEsteban, P. (2014). El análisis cualitativo de datos con ATLAS.ti. REIRE.Revista d’Innovació I Recerca En Educació, 7(2), 119-133. https://doi.org/10.1344/reire2014.7.2728

Salazar, E., Rivadeneira, Z. y Castro, V. (2020). La incidencia de las tecnologías de la información y la comunicación en el desarrollo organizacional de las empresas del cantón Jipijapa. UNESUM-Ciencias, 4(4), 161-176.

Severino, C., Flores, J., Vázquez, L., Sánchez, V., Fuentes, L., López, M., Flores, M. y Tobón, L. (2019). Innovación tecnológica. Industria 4.0 y tecnología inteligente. Red Iberoamericana de Academias de Investigación. https://bit.ly/42y9EO8

Sony, M., & Naik, S. (2020). Critical factors for the successful implementation of Industry 4.0: a review and future research direction. Production Planning and Control, 31(10), 799-815. https://doi.org/10.1080/09537287.2019.1691278

Vargas Hernández, H. S. (2021). Análisis comparado de la industria 4.0 en las organizaciones de países de América Latina y países desarrollados [Universidad Cooperativa de Colombia]. https://repository.ucc.edu.co/bitstream/20.500.12494/35491/1/2021_análisis_comparado_industria.pdf



Ynzunza Cortés, C. B., Izar Landeta, J. M., Bocarando Chacón, J. G., Aguilar Pereyra, F. y Larios Osorio, M. (2017). El entorno de la industria 4.0: implicaciones y perspectivas futuras. ConCiencia Tecnológica, 54, 33-45. https://www.redalyc.org/journal/944/94454631006/94454631006.pdf



Related articles

Armírola-Garcés, L. P., García-Nieto, M. T. y Romero-González, G. C. (2020). La comunicación digital en las micro y pequeñas empresas: el caso del sector cultural del departamento colombiano de Bolívar. Revista de Comunicación de la SEECI, 52, 149-169. http://doi.org/10.15198/seeci.2020.52.149-169
González Flores, I. y Rivera Riquenes, J. (2020). Auditoría 2.0, una perspectiva para su ejecución en el entorno empresarial utilizando técnicas de minería de procesos. Vivat Academia, Revista de Comunicación, 150, 47-57. http://doi.org/10.15178/va.2020.150.47-57 
Miguel de Bustos, J. C. e Izquierdo-Castillo, J. (2019). ¿Quién controlará la Comunicación? El impacto de los GAFAM sobre las industrias mediáticas en el entorno de la economía digital. Revista Latina de Comunicación Social, 74, 803-821. http://doi.org/10.4185/RLCS-2019-1358 
Moreno-Espinosa, P., Román San Miguel, A., Méndez-Ojeda, J.-I. y Cu Acosta, P. R. (2021). Migración digital en los procesos de comunicación de las Tecnologías de la Información y la Comunicación (TIC) y los medios de comunicación social. Vivat Academia, Revista de Comunicación, 154, 69-88. https://doi.org/10.15178/va.2021.154.e1361 
Villalobos, J. V. y Ganga-Contreras, F. (2018). Tecnoempresa y telecomunicaciones. Una perspectiva desde la bioética empresarial. Revista Fronteiras, 7(3). https://acortar.link/Q1TjFN


AUTHOR CONTRIBUTIONS, FUNDING AND ACKNOWLEDGMENTS

Author Contributions:

Writing-Preparation of the original draft: Lalaleo Analuisa, Freddy Rodolfo.

AUTHOR

Freddy Rodolfo Lalaleo Analuisa: He holds a Master's degree in Business Administration with a specialization in Socio-Productive Innovation from the Indoamérica Technological University (Ecuador). He also has a Bachelor's degree in Marketing and Business Management from the Technical University of Ambato. Currently, he works as a teaching researcher in the Business Administration program at the Spain Higher Technological University (ISTE).In his professional experience, he served as a manager at Editorial Queyám Cía. Ltda. a company dedicated to editing and publishing books and academic articles. He has also worked as a trainer, providing courses on information search for publishing scientific articles in high-impact journals in collaboration with universities. Additionally, he is a coach in Atlas.ti for qualitative studies.His research interests encompass various areas such as business administration, marketing, and education.

Orcid ID: https://orcid.org/0000-0003-0108-3365

Google Scholar: https://scholar.google.es/citations?user=h-0f9tAAAAAJ&hl=es







	1 Freddy Rodolfo Lalaleo Analuisa: Master's Degree in Business Administration, with a specialization in Socio-Productive Innovation from the Universidad Tecnológica Indoamérica (Ecuador). Bachelor's Degree in Marketing and Business Management from the Universidad Técnica de Ambato. Currently working as a teaching researcher in the Business Administration program at the Technological University Instituto Superior Tecnológico España (ISTE).↩︎





OEBPS/Text/nav.xhtml


  

    Índice de contenido



    

      		

        RELATIONSHIP OF INDUSTRY 4.0 TECHNOLOGIES IN BUSINESS DEVELOPMENT. A LITERATURE REVIEW

      



      		

        Relación de las Tecnologías de la Industria 4.0 en el desarrollo Empresarial. Una revisión de Literatura

      

        		

          ABSTRACT 

        



        		

          Keywords

        



        		

          RESUMEN

        



        		

          Palabras clave

        



        		

          Relação das tecnologias da Indústria 4.0 com o desenvolvimento empresarial. Uma revisão da literatura

        



        		

          RESUMO 

        



        		

          Palavras chave

        



        		

          INTRODUCTION

        



        		

          OBJECTIVES

        



        		

          METHODOLOGY

        



        		

          RESULTS

        

          		

            Semantic networks

          



          		

            Co-occurrence analysis

          



          		

            Code-document analysis

          



          		

            Analysis of the Emergency Index (EI)

          



        



        



        		

          DISCUSSION

        



        		

          CONCLUSIONS

        



        		

          REFERENCES

        



        		

          Related articles

        



        		

          AUTHOR CONTRIBUTIONS, FUNDING AND ACKNOWLEDGMENTS

        

          		

            AUTHOR

          



        



        



      



      



    



  



    Hitos



    

    



  



OEBPS/Images/file0.png





OEBPS/Images/file1.png
<_>Cambios tecnolégicos Smi
9! ests <>Desarrollo econémico

- sociad con

R <>Adaptaci6n empresarial

<> Procesos administrativos

&5td asociado con
- 4 ook ‘/V

<> Desempefio organizacional

<> Manejo de informacion

s
X
i e %
e

<>Big data <>Direcci6n estratégica

A

ap’e‘ue

’ < Tecnologia de la industria 4.0

<>Industria 4.0

UOD OpEIDOSE B)Sd

<> Dispositivos méviles

<> Mejora continua

<>Ventaja competitiva

'\L%" ‘I
o 5\
Cop

n

<>Tcma de decisiones

5ol
=

<>Competitividad empresarial

<> Manufactura inteligente

fsta 3S0ciado

2
<
°
0 con

- . 2
sta asoclat})

<>Scstenibi|idad

<> Reduccién tiempos de
produccién






OEBPS/Images/file2.png
<> Procesos empresariales

[ | E2
| D2

< Direccién estratégica

E1
D1

e |
ociad

<> Procesos administrativos

%y

E 2
D1

<> Desarrollo econémico

] E6
| D1

<>Manejo del cambio

E 8
D1

< Reduccién tiempos de
produccién

Pree
o

<> Sostenibilidad
™ T e
[ ] D1

s parte de|
—

esta asociado con

<> Produccién flexible

| | ES
| D3

<> Cambios tecnolégicos

— €
— 02|

<>Manejo de informacién

<>Manufactura inteligente

| ES
I o

E 3
D1
9
; %, <>Robética
: % 1 £ 2
Il o
%
%
o N
<> Automatizacién N <>Big data
ES | ] E 4

I |, |-

D3

U3 opeose s

¢

io

<> Dispositivos méviles [4—¥

ociado]

E 4
D2






