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      Introduction
    

    
    
              
      The current economic environment leads to the adoption of strategic initiatives in order to guarantee the survival of companies.
    

    
              Companies need to have the best resources. In this
      context, the elimination
       of waste and the Lean philosophy associated with it is a determining factor in organizational progress (Cottyn et al., 2011).
    

    
              Karlsson and Åhlström (1996) assume the importance of the word “progress” as long as Lean is seen as a direction to follow and not as a statute or a response to specific problems.
    

    
              Lean is a revolution – it is not just the use of tools, or the change of some steps in the production processes – it is the complete change of the company – how the supply chain works, how management works, how management is done, how workers – people – face their working day (Melton, 2005).
    

    
              A Lean transformation is based on learning and experimentation, not just a set of projects (Houshmand and
      Jamshid Nezhad
      , 2006).
    

    
              In order to introduce Lean thinking into a production environment, it must simultaneously satisfy productivity, quality and cost requirements (Houshmand and
      Jamshid Nezhad
      , 2006), the philosophy is based on the identification and elimination of waste and is a fundamental aspect, which must first be understood, in order to guide and effectively apply the different Lean tools (Hicks, 2007).
    

    
              One of the benefits of this philosophy is that it is in fact a set of steps that need to be carried out to implement Lean thinking, thus providing a structure for building a map with a detailed route for those who wish to apply Lean to a business process ( Haque and James-Moore, 2004). Houshmand and
      Jamshid Nezhad
       (2006) state that the main objective of any company is to deliver the maximum possible value to the customer and Lean thinking has proven to be an efficient methodology for this objective.
    

    
              In more general terms, it can be argued that the principles of Lean thinking and in particular the removal of waste and the pursuit of perfection can be applied to any system where product flows to meet the need of the customer, user or consumer (Hicks, 2007).
    

    
              Karlsson and Åhlström (1996) consider the speed of new product development to be a formidable strategy for market success.
    

    
              With increased product development, one of the main objectives is to make them more attractive and valuable to the customer, which leads to increased sales and profits.
    

    
              When a product is modified to improve perceived value, each change requires a commitment of resources.
    

    
              It is important to identify and pursue only those changes, which provide maximum improvement in value perception (Gautam and Singh, 2008).
    

    
              The design, in turn, must encourage changes
      or evolutions
       of the product, the reuse of certain elements from previous projects, information about customer needs and the technology required for a given product; This strategy can be used to simplify the NPD process and facilitate the flow of value (Haque and James-Moore, 2004).
    

    
              Tan and Rasli (2011) state that most product development performance indicators
      concentrate
      measure financial gains and market response to new products, leaving the development of tools or techniques that
      my match
       the effectiveness of the process before the product is launched on the market.
    

    
              According to Campos (2014), quality is the ability of a product or service to meet the expectations of its customers, in a reliable, accessible and timely manner, as well as the main objective of companies is to contribute to satisfying the needs of the people they serve. This organization affects, this being the first area of ​​activity of the company's senior management.
    

    
              In addition to Campos' thinking, Shimokawa and Fujimoto (2011) state that if the quality of a good or service is not good, there will be no sales, generating
      several
       other difficulties for organizations.
    

    
              Therefore, it is necessary to include actions to highlight all possible problems in the areas, engaging participants in the search for total quality.
    

    
              Lean Manufacturing was originally conceptualized at Toyota, rigidly adapted to the company's organizational specialties, culture and principles.
    

    
      This methodology aims to improve quality for the system, reducing waste, costs, processing time and increasing profitability. Its application must be fully adapted to
      carried out
       decade
    

    
      organization (RODRIGUES, 2016).
    

    
              According to Werkema (2012), Six Sigma is a management strategy with the objective of increasing the performance and profitability of companies, using improvement
      to be continued
       of products and processes, as well as customer satisfaction.
    

    
              This tool was developed at Motorola in 1987 to make the company capable of competing with competitors, who produced better quality products at more affordable prices.
    

    
              Since its implementation, Six Sigma has undergone several changes. Non-statistical techniques were integrated into its concept, such as Lean Manufacturing, which gave rise to the term Lean Six Sigma. Brazilian multinationals have known about this program since its inception, due to contact with other organizations abroad.
    

    
              The pioneer in Brazil to implement Lean Six Sigmas was Whirlpool (
      Multibras
       and Embraco), which in 1999 obtained a return of more than 20 million with the application of six sigma projects (WERKEMA, 2012).
    

    
              Aligning theoretical knowledge with its real behavior in a production process, sequentially analyzing the stages of production in its full operation.
    

    
              Based on qualitative analysis, we seek to apply and find characteristics of the Lean Six Sigma philosophy in bakery production. In parallel to this, establish several critical points for global improvement of performance and quality in the manufacturing process.
    

    
    
    
    
    
    
    
      Lean philosophy its origin
    

    
    
              It was in 1988 that researcher John Krafcik first used the concept of “Lean Production” to describe Toyota's production system (TPS).
    

    
              The same term was later used by
      Wolmack
       et al. (1990) no
    

    
      famous book “The Machine That Changed The World”, in order to highlight the differences between the Toyota production system, the Western mass production system and also artisanal production.
    

    
              The word Lean arises due to the fact that the same system uses smaller quantities of everything compared to the mass production system (Lorenzo and Martins, 2006).
    

    
              It is reported that the Lean production system was started at Toyota by
      Fiji
       Toyoda and Taiichi Ohno, who after a visit to the “Ford Motor” factory in the United States, and subsequent analysis of its mass production, found that they could not simply copy this system, but rather create a new production system with the aim of eliminating any and all waste on assembly lines (Lorenzo and Martins, 2006).
    

    
              By
      this reason
      , Toyota began by integrating some elements of the Ford system together with the new ideas of its promoters, thus transforming it into an essentially hybrid system (Holweg, 2006).
    

    
              Despite the success of the TPS, verified by everyone, its implementation did not come to fruition overnight, in fact it took decades
      for what
       their learning was completely understood.
    

    
              The success of the Toyota system centers on the dynamic ability to learn (Holweg, 2006). It cannot be said that it is enough to understand the success of the Toyota system, so that any organization can be transformed by simply introducing the same principles.
    

    
              Any production company that wants to achieve long-term success must learn to choose its path for itself.
    

    
              Toyota works, in part, as a source of inspiration for those who want to achieve productive success, and is able to demonstrate that the entire path involves a long period of learning and changing mentalities within the organization.
    

    
              Toyota's production system is considered better than any of its competitors in the
      control
       of variability and creation of learning opportunities from its processes (Chase-Jacobs-Aquilano, 2005).
    

    
              The knowledge implicit in this system is represented through four
    

    
      basic rules identified by Spear and Bowen (1999). These rules act as a guide for the design, operations, improvement of each activity, and the path to take for any product or service. The four rules require that any activity, connection or flow be tested in order to detect problems from the beginning, they are presented below:
    

    
    
      1st Rule: All work must be highly specified in terms of content, sequence, time and result;
    

    
    
      2nd Rule: Each connection between customer and supplier must be direct and must have an unequivocal yes or no answer to send requests and receive responses;
    

    
    
      3rd Rule: The path to each product must be simple and direct;
    

    
    
      4th Rule: Any improvement must be made according to the scientific method, under the guidance of a teacher at the lowest level in the organization.
    

    
    
              Confirming the lack of success in the application of this system by several organizations, the case of a Chinese company in the automotive sector, “First Automobile Works” (FAW), can be reported. The case presented by Chen and Mengo (2010) occurred in the early 1980s, when the aforementioned company decided to send a group of employees to Toyota, in Japan, with the aim of learning its system to implement it at FAW.
    

    
              The initially positive results led to the methodology being extended to other Chinese companies that began to integrate Lean Manufacturing (LM) into their production processes. However, the objectives of this integration were not always achieved, even at FAW, which, despite being positive, fell short of expectations.
    

    
              In the study by Chen and Mengo (2010), more than twenty Chinese companies that had been using LM for two years were analyzed, in order to understand the reason for the lack of success in this type of implementation, and the results allowed clarify that the causes for the failure that occurred centered on the wrong thinking of the companies in question, both due to the lack of automation and also due to unqualified employees. Furthermore, LM was not considered as an implementation
    

    
      in the long term, which meant that the process was carried out in a very short time taking into account the expected results.
    

    
              For the vast majority of organizations, the application of LM was based on the use of different tools and methodologies to achieve success. Employees ended up with this idea that LM was just a set of techniques to be applied, and when one of these techniques failed, another was immediately put into action, ignoring the reasons and causes of this failure.
    

    
              Also in the study by Chen and Mengo (2010), it was found that companies admitted applying only the JIT (Just-in-Time) or SW (
      Standardized
       Work) as a way to guarantee the desired success, however it was not achieved. As the objective was to obtain results in a short space of time, this often did not happen, and the philosophy was immediately called into question, ending up with
      give up
       of the same.
    

    
              It should be noted that it took Toyota around forty years to establish the TPS and obtain the expected results, so there is a great process of learning and trial and error, which also applies to the LM. In some cases, the implementation of LM ended up bringing initial improvements, but these were only verified at some specific points, leaving aside the continuous improvement required by this system. This issue was clearly an indicator of companies' lack of understanding of the entire Lean concept and were therefore unable to achieve Toyota's success (Mohanty et al., 2007).
    

    
              Success depends on everyone establishing their own practices within the philosophy, instead of copying the practices of others, and the consideration of factors such as culture and the different production models of each company end up becoming extremely important in this step. The constant failure and persistent difficulty in applying Lean thinking are essentially due to a lack of commitment on the part of top management.
    

    
              It is essential that they understand the philosophy, commit to providing the necessary means and be receptive enough to submit to changing internal paradigms.
    

    
              The lack of collaborators
      qualified, well
       such as the lack of guidance for implementing the philosophy, are also given as two of the main causes for the failure of Lean Manufacturing.
    

    
              
    

    
              
    

    
    
    
      Lean main characteristics
    

    
    
              Lean thinking is characterized by being a leadership and management philosophy that aims to identify and gradually reduce waste present throughout the organization, creating value for all interested parties,
      getting
       through the development of people, processes and systems. The global objective of this thinking is to produce quality in the most efficient way (Smith and Hawkins, 2004).
    

    
              An excellent example of efficiency in eliminating waste and making production more flexible is the system developed by Toyota, which due to its success story triggered a methodology that met customer needs and expectations, known today as Lean Manufacturing or lean production. (Chen and Meng, 2010). Lean production is, as the name suggests, a type of production that does more with less. Less time, fewer stocks, less equipment, fewer defects, seeking perfection in production according to customer requirements.
    

    
              Achieving all these characteristics becomes a difficult task for a Lean organization, however this search for perfection continues to provide surprising improvements (Womack et al., 2007).
    

    
              Lean focuses on people, as they are the essential element
      already
       production and with which its success or failure is related. It is the workers who best know each stage of the processes, which
    

    
      leads them to be the best at solving any problem that may arise.
    

    
              The objective is to be able to deliver to the customer a product or service with the highest possible quality, having a greater incorporated value, without the need for loss on the part of any other entity directly or indirectly linked to the activity. The secret lies in the fact that all the value that is added to the product comes from eliminating everything that does not add value to it, waste. LM translates into a methodology for integrating different tools aimed at quality production, seeking customer satisfaction and eliminating waste (Braglia et al., 2006).
    

    
              Its implementation requires a change of mentality in the organization, which must focus on developing a culture of continuous improvement by identifying and eliminating waste in all processes.
    

    
              Employees are an integral part of this procedure, both in implementing improvements and in resolving problems. When you want to implement LM, respect for people, being patient and having a long-term vision are essential elements (Shahin and
      Janatyan
      , 2010).
    

    
              Waste reduction, customer focus, continuous improvement, first-time quality and problem solving are the main characteristics on which a Lean organization focuses. In addition to all the principles mentioned, for an entity to be Lean, it must rely on constant learning and improvement, never forgetting the need for innovation in order to be able to value the product or service in order to make it attractive and competitive in a market saturated with demands.
    

    
              Being able to add value means knowing the interpretation of value by the client or interested entity.
    

    
    
      
        [image: ]
      
    

    
              Summarizing the Lean philosophy to the application of a set of tools is not sufficient for its correct application, as its level of implementation is not related to the number of tools used, but rather,
    

    
      with the degree of maturity in the face of problems that arise. It is equally or more important that there is a committed relationship on the part of management, thus becoming a business environment in which waste is identified and gradually eliminated, producing without defects, which means a commitment and a change of culture on the part across the organization (
      Lixia
       and Bo, 2010). Very often, this side of commitment and change of attitude is left aside, leading to failure in the
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Fig. 2.2 - Os beneficios do Lean
Fonte: Adaptado de Melton T. (2005)





