

mailto:leila.falani@posgrad.ufsc.br
mailto:catia.lange@ufsc.br
mailto:ana.forno@ufsc.br



















Proceedings of the International Conference on Industrial Engineering and Operations Management
Sao Paulo, Brazil, April 5 - 8, 2021

The cloud

100%

75%

50%
- l I l
0%

Company A CompanyB Company C CompanyD

Figure 6. Level of use of cloud technologies

It can also be seen in figure 6 that company C is the one that stores most of its data in the cloud and companies B and
D use little technology.

Only companies A and B make use of autonomous robots, even so, still with little use, in contrast, according to figure
7, companies C and D do not use this technology.

Autonomous robots
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Figure 7. Level of use of autonomous robots
Augmented reality technologies are used only in company A, however, with little use, only 25%. Another technology
used by only one company is simulation, also with a total of 25%, representing low usage. Finally, the additive
manufacturing technology is not used in any of the companies as a result of the research.

4.2 Level of relevance of technologies

Also considering the same technologies addressed in the previous subsection, in the second question, the interviewees
selected three of the nine technologies that they consider most relevant to their companies, resulting in figure 8.
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Relevance index of technologies
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Figure 8. Technology relevance index

As shown in figure 2, 75% of the companies consider systems integration and big data as the most relevant
technologies for their companies and 50% of the companies consider internet of things and simulation also relevant.
Additive manufacturing, cloud and cyber security were not mentioned by any of the companies.

For Frank et al. (2019), 10T, big data and cloud services technologies are considered base technologies to provide
interconnectivity, in addition to providing the intelligence of new manufacturing systems.

4.3 Challenges

It is known that the development of Industry 4.0 in Brazil involves challenges that range from investments in
equipment that integrates technologies, to the adaptation of processes and layouts, in addition to the forms of
relationship between companies along the production chain, in the human and technical factor, the creation of new
specialties and skills development, among others (CNI, 2016a).

Based on this, the third question suggests to its respondents to select three challenges that they consider most relevant
for the implementation of industry 4.0 in their companies, the result can be identified in figure 9.
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Note: The sum of the percentages exceeds 100% due to the possibility of multiple responses.
Figure 9. Technology relevance index

It is observed that the investment in new technologies is the biggest challenge identified, representing 75% of the total
of the studied companies, in addition, the lack of qualified labor, change of business model and standardize in the
industry model 4.0, are considered relevant challenges by 50% of companies.

Seven of the eight challenges were mentioned by the interviewees, with the exception of the regulatory framework.
Framework translation is structure and is defined by Cotter and Potel (1995) as an extensible set of object-oriented
classes that are integrated to perform well-defined sets of computational behavior.

5. Final considerations

This article described the result of a multi-case study in textile industries in the Santa Catarina Region, in order to
identify the technologies of industry 4.0 currently used and the challenges encountered in their implementation.

Based on the results explained, companies A and B are the ones that most use the technologies of industry 4.0, both
have six of the nine technologies.

The technologies present in all companies are cyber security, systems integration, big data and IoT, cyber security
being the most used. However, additive manufacturing technology is not used in any of the companies as a result of
the research.

Investment in new technologies was considered the greatest challenge for the implementation of industry 4.0, CNI
(2018) states that technical factors, that is, technology, labor and raw materials, also positively affected the decision
to invest.

In three of the four companies, in addition to applying the questionnaire, it was possible to visit the industrial parks
and monitor in person the use of the technologies covered in the research. However, it can be concluded that the textile
companies in the Santa Catarina textile pole are taking use industry 4.0 technologies to remain competitive in the
market and increase your productivity.
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