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This article deals with the level of maturity of companies in the automotive segment in Brazil, to carry out the transition to Industry 4.0, in order to identify the degree of maturity of companies in this segment for the digitalization of processes. The data collection took place through a survey sent to directors, managers, supervisors and leaders of companies in the automotive segment. The results obtained indicated that the transition to Industry 4.0, although considered relevant, does not translate into reality for the companies surveyed. The level of infrastructure of the equipment is insufficient, the level of automation is low and the adaptability of the equipment is not yet technically possible in all companies in the segment. There is also no evidence of the use of digital technologies in the production process in approximately 60% of companies, and the maturity in the digitalization of processes occurs at a slow pace.

Introduction

The concept of Industry 4.0, considered an integral part of the fourth industrial revolution, encompasses the main technological innovations in the fields of automation, control and information technology applied to manufacturing processes [START_REF] Lee | A cyber-physical systems architecture for industry 4.0-based manufacturing systems[END_REF]. Characterized by the increasing use of information and automation technologies in the manufacturing environment [START_REF] Davies | RICS Strategic Facilities Management. Case studies, International Workplace[END_REF], it brings reflexes to worldwide production, based on cyber physical systems, internet of things, big data and cloud computing.

The new technologies have led companies in the industrial sector of various segments in Brazil and in the world to an intense digital transformation, which can lead to shorter delivery times, greater product reliability and cost reduction.

In developing economies, digitalization can open new markets, leverage innovation and productivity gains. However, for this progress to occur, it is necessary to adopt, on the part of governments, incentive programs, improvements in infrastructure, together with policies that challenge the different effects related to the market structure, innovation and divisiveness the benefits of digitalization [START_REF]IEDI Homepage[END_REF].

Companies will need to adapt their business models to take part in this transformation [START_REF] Francisco | The Industry 4.0 revolution and the future of manufacturing execution systems (MES)[END_REF]. The conditions of the companies can be measured by maturity models [START_REF] Wendler | The maturity of maturity model research: A systematic mapping study[END_REF], which describe the stage in which organizations and processes are attaining the transition to Industry 4.0 [START_REF] Santos | An Industry 4.0 maturity model proposal[END_REF].

In this context, the problem question in this article is: What is the maturity level of companies in the automotive segment in Brazil, in order to make the transition to Industry 4.0? Aiming to identify the degree of maturity of companies in the automotive segment for the digitalization of processes.

Literature Review

The concept of Industry 4.0 proposes digitalization from end-to-end of the value chain, through the integration of physical assets in systems and networks linked to a series of technologies to create value [START_REF] Görçün | Industry 4.0[END_REF]. Digitalization can provide efficiency in horizontal integration, access to global manufacturers, suppliers of different raw materials and potential customers [8].

In a smart factory, the production process can promote the communication of workers, machines and inputs, transmitting information in real time [START_REF] Rodrigues | Industrie 4.0: A literature review[END_REF][START_REF] Hermann | Design principles for industrie 4.0 scenarios[END_REF]. In the search for competitiveness, more and more, companies are looking for improvement and efficiency in their production processes and adaptation to these new technologies.

The transition to Industry 4.0, although the exact consequences for manufacturing operations are not yet known, seems inevitable. Companies need to define their manufacturing model, planning a program for transformation [START_REF] Francisco | The Industry 4.0 revolution and the future of manufacturing execution systems (MES)[END_REF]. The digital infrastructure is made up of networks, software and data and precise digital resources to use them efficiently.

Digitalization makes it easier to face growing market challenges [START_REF] Zhong | Intelligent manufacturing in the context of industry 4.0: a review Engineering[END_REF]. Vertical integration portrays the use of information technology (IT) systems in different hierarchical levels of companies, optimizing the production process, through monitoring and process control in operational and managerial terms [START_REF] Dumitrescu R | Auf dem Weg zu Industrie 4.0: Erfolgsfaktor Referenzarchtiektur . it's OWL Clustermanagement[END_REF].

Companies seek to adopt integrated production planning and scheduling solutions that can combine company data with information from partners in the horizontal value chain, controlling inventory and demand levels [START_REF] Wang | Towards Smart Factory for Industry 4.0: A Self-organized Multi-agent System with Big Data Based Feedback and Coordination[END_REF]. The integrated planning of the shop floor, predictive maintenance and horizontal collaboration provides better use of production equipment [14].

Another challenge to promote collaborative activity, within companies, internally and externally, is the interoperability of information systems, which, from the point of view of computer technology, is the ability of two different computer systems to work together and provide access to reciprocal resources [START_REF] Folmer | Enterprise interoperability: information, services and processes for the interoperable economy and society[END_REF].

The scenario of each company in relation to the use of new technologies is demonstrated through models of maturity, which can be defined as a conceptual structure, composed of requirements that demonstrate the stage of development to achieve a desired situation [START_REF] Schumacher | A Maturity Model for Assessing Industry 4.0 Readiness and Maturity of Manufacturing Enterprises[END_REF].

Methods

The method used to carry out this research was exploratory, of qualitative and quantitative nature. Interviews were conducted with professionals in the industrial area, belonging to the automotive segment. The primary data were collected through a survey sent to directors, managers, supervisors and leaders of companies in the automotive segment. Sixty questionnaires with 7 questions were addressed, covering the company's segment; the company's level of knowledge in relation to Industry 4.0; the infrastructure of the equipment in relation to Industry 4.0; automation of equipment in the productive sector; adaptability of equipment; the use of indicators to evaluate productivity and the level of use of digital technologies in the production process.

The questions were prepared based on the professional experience of the authors, in order to portray the resources that the companies surveyed have in relation to the technologies of Industry 4.0, as well as the knowledge of the participants on the subject, mapping the stage of maturity that they are in.

51responses were obtained from the sample. The questions were presented to respondents at random. Of the responses received, 25% are large assembly companies, 65% small and medium-sized auto parts companies and 10% metallurgical companies. Secondary data were obtained through document analysis and bibliographic references. In parallel with the verification and analysis of results, the professional experience and participation of authors in the segment through the observational method was also considered.

Result and Discussion

The results presented below were based on data collection, through research, documentary and observational analysis. In response to the question about the level of knowledge of companies in relation to Industry 4.0, 22% stated that they have little knowledge related to Industry 4.0, 78% answered that they are interested in the subject and consider the topic important, but of these only 9% of companies has a strategy for deploying technologies from Industry 4.0. The results of the research are presented through in the following figures. Figure 01 illustrates how the equipment infrastructure is evaluated in the companies of the respective interviewees. The levels of control of the equipment by the network and the communication of the machines with each other are measured on a scale ranging from nonexistent to very high. The non-existent level corresponds to 0%; the very low 1% to 5%; the low of 6% to 10%; the medium of 11% to 40%; the high of 41% to 70% and the very high of 71% to 100%. Regarding the control of the equipment through network (IT), it was found that 31% of companies the level of control is non-existent and 49% levels are low.

In terms of communication between the machines, in 25% of companies the communication is non-existent and in 53% the levels are low. It can be noticed that the equipment infrastructure and the communication between the machines are still embryonic with regard to Industry 4.0.

The level of automation of equipment in the companies' productive sector is shown in figure 02. The data show that 70% of the equipment still operate manually or are partially automated.

The companies' maturity in terms of equipment adaptability is shown in figure 03 The data indicate that the application of sensors, the communication between machines and the integration between machines and systems are relevant and can be considered technically possible. However, based on the observational method, adaptability of equipment, although relevant, may not be technically possible in part of companies, especially small and medium-sized ones.

It was also asked whether companies use indicators to assess productivity. The results obtained demonstrate that the companies surveyed already use or are in the implementation phase, as shown in figure 04 Another issue to understand the maturity of companies in relation to Industry 4.0 is related to the types of digital technologies used in the production process of the respective ones, as shown in figures 05 and 06. In the analysis of figures 05 and 06, it can be seen that the use of digital technologies in the production process is still non-existent in approximately 60% of the companies surveyed.

Conclusion

In seeking to answer the level of maturity of companies in the automotive segment in Brazil, this article sought to identify the degree of maturity of companies for the digitalization of processes.

In the analysis of the data, it was found that 78% of the companies consider the topic relevant, however the significance given to the subject has not yet been translated, in this case, into reality when the focus is on the transition to Industry 4.0. For most of the companies interviewed, the level of equipment infrastructure is insufficient, the level of automation is still low, the adaptability of the machines is considered relevant, but it is not technically possible in all companies in the segment.

The companies pointed out that they already use or are in the implementation phase of some kind of indicator to evaluate productivity. Regarding the use of digital technologies in the production process, in approximately 60% of the companies there is no evidence of use. The indications of high use of these technologies, when detailing the data, it can be verified that they refer only to the automakers, a situation also found in secondary research [START_REF] Santos | A Transition to Industry 4.0: A study on the nature of investments in automakers and auto parts[END_REF] that denotes that the auto parts do not follow the same pace of transition, that investments in modernization are restricted in relation to available technologies and that automakers have greater access to new technologies and de-more resources.

Research by PWC [14] points to Industry 4.0 no longer as a trend, but as an epicenter of strategies in global terms, as companies seek to combine advanced connectivity and automation services, cloud computing, sensors and 3D printing, connectivity, computerized processes, artificial intelligence and Internet of Things in transforming your business. On the other hand, they also corroborate the results obtained in this article when they state that Industry 4.0 in Brazil is still at an early stage.

Considering all care in the collection, presentation, analysis and interpretation of the data to ensure the accuracy of the results obtained, the present research does not contain conclusions, but in response to the proposed question it can be stated, based on the results obtained, that in terms process maturity has been taking place in companies in the automotive segment in Brazil, but at a slow pace.
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 1 Fig. 1 -Infrastructure level of equipment in relation to Industry 4.0 (Source: prepared by the authors).

Fig. 2 -

 2 Fig. 2 -Automation level of equipment in the productive sector (Source: prepared by the authors).
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 5 Fig. 5 -Level of use of digital technologies in the production process (Source: prepared by the authors).
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 6 Fig. 6 -Level of use of digital technologies in the production process (Source: prepared by the authors).

  below.Fig. 4 -Use of indicators to evaluate productivity (Source: prepared by the authors).
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