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      INTRODUCTION
    

    
      Quality tools Only two decades ago quality was a differentiator for companies; Those with quality dominated the market to the detriment of competitors with low quality who fought hard to stay in that market.        With the advent of globalization, competition has become increasingly fierce. It stopped being local and became global.
    

    
      The competitor is no longer around the corner. The competitor is anywhere in the world. Therefore, the company that wants to survive in the market must be competent in terms of quality.
    

    
      So, today quality is no longer a differentiator and has become a
    

    
      obligation, a basic condition to remain in the market.
    

    
      Quality should no longer be conceived as an isolated act or “specific department”, but as a conception of thought and attitude to be practiced in all organizational processes.
    

    
      Quality is no longer just a question of technique, it is a question of principles that renew organizational thinking through individuals.
    

    
      It is important that executives, managers and leaders of organizations use quality techniques and tools to assist them in the tireless pursuit of excellence.
    

    
      Quality tools are techniques that can be used to define, measure, analyze and propose solutions to problems that are eventually encountered and interfere with the good performance of work processes.
    

    
      Quality tools were structured mainly from the 1950s onwards, based on existing concepts and practices.
    

    
      Since then, the use of the tools has been of great value to management systems, being a set of statistical tools of established use for improving products, services and processes.
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      Flowchart
    

    
      The flowchart aims to identify the real and ideal path for a product or service in order to recognize deviations.
    

    
      It is a sequential illustration of all the steps in a process, showing how each step is related. Uses easily recognized symbols to denote different types of operations in a process.
    

    
    
    
    
    
    
    
      Diagram of Ishikawa
    

    
      The Ishikawa diagram or cause and effect diagram or fishbone diagram aims to explore and indicate all possible causes of a specific condition or problem.
    

    
      The cause and effect diagram was developed to represent the relationship between the effect and all possible causes that may contribute to that effect.
    

    
      It was developed by Kaoru Ishikawa, from the University of Tokyo, in 1943, where it was used to explain to the group of engineers at Kawasaki Steel Works how various factors can be ordered and related.
    

    
    
    
    
    
      The causes of a problem can be grouped, based on the 6M concept, as arising from failures in materials, methods, labor, machines, environment, measurements.
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      Using the 6M can help identify the causes of a problem and serve as an initial framework to facilitate reasoning in its analysis.
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              There are other forms of grouping. For example, in a quality improvement program for raw materials in the sugar and alcohol industry, the causes of the increase in the amount of land adhered to the sugar cane that is taken to the industry were grouped according to Figure 4.5.
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      Land is highly harmful to industry, increasing costs and depreciating final products.
    

    
      We can observe that loader training, type of loader, loading speed and load layout are subordinate to the loading cause. This tool can be implemented in any software with graphic capabilities such as Word, Power Point, Paint Brush.
    

    
    
      Check Sheets
    

    
      Check sheets are simple tables or spreadsheets used to facilitate data collection and analysis. Using check sheets saves time by eliminating the hassle of drawing figures or writing repetitive numbers. These are planned forms, in which the collected data is filled out in an easy and concise way. Data on the items to be checked are recorded, allowing a quick perception of reality and an immediate interpretation of the situation, helping to reduce errors and confusion.
    

    
    
      Pareto Diagram
    

    
      The Pareto diagram aims to show the importance of all conditions, in order to choose the starting point for solving the problem, identify the basic cause of the problem and monitor success.
    

    
      Velfredo
       Pareto was an Italian economist who discovered that wealth was not distributed evenly. He formulated that approximately 20% of the people held 80% of the wealth, creating a condition of unequal distribution.
    

    
      Pareto charts can be used to identify more important problems by using different measurement criteria, such as frequency or cost.
    

    
      
    

    
      Histogram
    

    
      A histogram is a graph representing a series of data.
    

    
    
      Scatter diagram
    

    
      The scatter diagram shows what happens to one variable when another changes, to test possible cause-and-effect relationships.
    

    
    
      Control Charts
    

    
      Control charts are used to show trends in observation points over a period of time.
    

    
      Control limits are calculated by applying simple formulas to process data. Control charts can work with both data per variable (measurable) and data per attribute (discrete).
    

    
    
      Brainstorming
    

    
      Brainstorming, also known as storming of ideas, aims to facilitate the production of original solutions and has two main phases: the production of ideas followed by the evaluation of the proposed ideas. Its basic principle is deferred judgment.
    

    
      Thus, it contributes to the production of ideas, the use of imagination and the breaking down of mental barriers. In this way, it becomes a liberator of creativity as there are no absurd situations.
    

    
      The main objective is to produce the greatest number of possible ideas about a particular and necessarily real problem. The problem must be simple and, if applied to a complex issue, it must be decomposed. This way, brainstorming can be applied to each party. This technique is used to identify possible solutions to problems and potential opportunities for quality improvement.
    

    
    
      PDCA Cycle
    

    
      It is a way of efficiently and effectively guiding the execution of a certain action. It also translates the concept of continuous improvement, literally implying an endless process.
    

    
      The PDCA cycle is also known as the Deming cycle, named after the famous quality “guru”.
    

    
      The cycle begins with the P (planning) stage, which involves examining the current method or problem to be studied, involving identification of the need, analysis, establishment of objectives and determination of the method, formulating an action plan in which the 5W2H tool is used.
    

    
      The next stage of the cycle is D (execution) and addresses the need and execution of training as well as the execution of the action plan.
    

    
      At this stage we can apply a new PDCA cycle to solve implementation problems. Next in stage C (checking) the objective is to evaluate the effectiveness of the new solution and the expected result, collecting information for a new analysis.
    

    
      Finally, in stage A (action) the aim is to develop the standardization of the solution and the analysis of its extension to other applications, or if the problem has not been corrected, a new attempt is made through the learning acquired from the first round of the cycle PDCA.
    

    
    
      5W2H action plan
    

    
      A simple way to plan operational actions, 5W2H consists of formatting a plan answering the following questions:
    

    
      What? (What?), Why? (Why?), Where? (Where?), When? (When?), Who? (Who?), How? (How?) and How much does it cost? (How much?).
    

    
      The 5W2H action plan is a simple way that contains the information necessary to monitor and execute the intended action. We can complement it by creating a chart with deadlines and tasks related to each other.
    

    
    
      Management History
    

    
      The search for ideal models for the administrative management of production has given rise to many and varied alternatives to adjust and make man's relationships with a large part of his daily routine represented by work satisfactory.
    

    
      In the early days of the organization of production, man performed specific tasks and little importance was given to the worker's understanding of the entire universe around him. In these traditional models, production systems were created, conducted individually, focused only on the employee's relationship with the task under their responsibility. The worker did not know the impact of his work on the production process nor the reflection of his action on the final product. Each person was assigned only one specialized task, carried out repetitively. This procedure allowed the worker only a partial view of the overall production process.
    

    
      Over time, the formal structures of companies crystallized and were responsible for making the personal authority of managers very entrenched, with managers having greater control and understanding of the organization of production. Thus, position in the formal structure of administration came to mean power. And this power began to govern relationships in the production process, making relationships between people increasingly rigid and ways of working more imposing.
    

    
      Organizations have found formal structures to be the best suited model to deal with the breadth and complexity of their operations. In this way, they promoted the institution of functional hierarchies that made them easier to control. However, what seemed like a convenient form of division of labor, intended to facilitate the functioning of the organization, became a mechanism that generated fiefdoms.
    

    
      Important decisions for the company or more complex analyzes that involved crossing functional lines became a very risky and often avoided exercise. The solution to these conflicts can be found with the application of more articulated management models, which enable intense employee participation with actions and ideas in the development of work.
    

    
      By getting directly involved in the actions, the worker assumes a greater commitment to the company. Acting with broad participation in the management of the production process in which he feels involved, he experiences greater motivation, as he finds freedom and opportunity to make his contribution.
    

    
      It is necessary to remember that production personnel live with the action all the time and, therefore, are fully aware of the problems that may interfere with the production process. The search for ideal models for the administrative management of production has given rise to many alternatives to adjust and make man's relationships with a large part of his daily routine, represented by work, satisfactory. Process management comes with the proposal to maintain the competitiveness of companies through continuous improvement and defunctionalization of the organizational structure, seeking the quality of products and services, adding greater value to them to meet customer needs.
    

    
    
      Quality management
    

    
      The continuous improvement process is the administrative model called Kaizen. Kaizen originated in the Toyota industry in Japan, the meaning of the word is continuous improvement or always changing for the better.
    

    
      Everyone participates in continuous improvement, including senior management down to the factory floor, with the aim of identifying opportunities for gain by improving the organization's productivity.
    

    
      The concept of Kaizen is that, regardless of position or title, everyone should sincerely admit any mistakes made, or flaws that exist in their work and try to do better next time.
    

    
      Kaizen must be implemented by the employees themselves, aiming to release as few resources as possible whenever possible. The great value of Kaizen is its power to generate an environment of commitment to the proposed goals of continuous improvement, creating a strong motivational climate to carry out work, valuing the team's effort, all towards the same objective.
    

    
    
    
      Process
    

    
      Process is a series of logically interrelated tasks that when executed produce expected results. Every company or organization is a collection of processes that are executed, although they are not documented in detail.
    

    
      To produce a good or service it is necessary to build a process, but first, the concept, importance, usefulness and logic of a process for an organization must be taken into account. There is no product or service without a process. Likewise, there is no process without a product or service. If people can learn to visualize the structures within which they work, they end up mastering the ability to deal with them and be more prone to change.
    

    
      Hence the importance of processes: identifying, understanding and managing a system of interrelated activities contributes to improving effectiveness and efficiency. effectiveness Achieving, fulfilling, executing, operating, carrying out objectives; is the power to cause a certain effect.
    

    
      EFFECTIVE, then, is what perfectly performs a certain task or function, which produces the intended result. It is the quality of doing things with excellence, without loss or waste of time, money or energy.
    

    
      EFFICIENT is that or the one that achieves the result, that produces its specific effect, but with quality, with competence, with no or minimal errors. Efficiency has a measurement: one person, machine or company can be more or less efficient than another. Efficacy implies yes or no: a medication, for example, is effective or not.
    

    
      A desired outcome is more efficiently achieved when resources and activities are managed as a process. By identifying their dimensions and scope, companies can better understand their business and, thus, improve their production and customer service. This implies obtaining a greater competitive advantage over the competition, since the company now has a more holistic view and understands everyone involved in the processes, from internal customers to suppliers.
    

    
      The process is an important definition for the company as it underlies the means by which it will produce and deliver its products and services to customers. It is necessary to understand who the suppliers of process inputs are; who are the customers of the process outputs and, finally, with which other processes it integrates.
    

    
      Typically, the inputs and outputs of business processes consist of information or services and must be reviewed to ensure that no serious inconsistencies or omissions occur. Once they have been defined, you can identify who the suppliers and customers are. Processes, when well structured, enable and sustain the organization's environment, integrating people and systems in a collaborative environment. Processes are subdivided into 
      macro process
      , subprocess, activity and task.
    

    
    
      Macroprocesso
    

    
      It is a process that involves more than one function of the organization and whose operation has a significant impact on other functions. Depending on the complexity of the process, it is divided into subprocesses.
    

    
      The process can be divided into families of causes (for example, raw materials, machines, measurements, environment, labor) and methods, which are called manufacturing sources or service sources.
    

    
    
      Supplier
    

    
      Any natural or legal person, public or private, national or foreign, as well as depersonalized entities, who carry out production, creation, construction, transformation, import, export, distribution or commercialization of products or provision of services.
    

    
    
    
      Subprocesso
    

    
      It is the part that enables a specific objective in support of the 
      macro process
       and contributes to its mission. In other words, they are the divisions of the 
      microprocessor
       that have specific objectives, organized according to functions, receiving inputs and generating outputs in a single department. Therefore, every macro or subprocess is made up of a certain number of activities.
    

    
    
    
      Activity
    

    
      It's everything that happens within each process. It is an action necessary to produce a particular result.        Activities make up the majority of flowcharts and are made up of a certain number of tasks. The main activities are those that directly participate in the creation of the product or service that is the subject of the process. Examples include logistics, production, sales and service activities.
    

    
      They are divided into:
    

    
      Critical activities – are crucial, as they give integrity to the process and its results. Some factors that make it critical are: the start time, the

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
      	
        increased level of consumer demand;
      

      	
        formation of economic blocs;
      

      	
        opening commercial borders;
      

      	
        greater competitiveness between companies;
      

      	
        increase in unemployment and social exclusion;
      

      	
        decline in the influence of the labor movement;
      

      	
        increase in population, due to higher life expectancies and new consumption patterns;
      

      	
        adoption of flexible production management methods, implying different relationship patterns;
      

      	
        
      

      	
        advance of multinationals, increasing the gap between central and peripheral countries;
      

      	
        increased income concentration;
      

      	
        weakening of the national state;
      

      	
        increase in violence and organized crime.
      

    

    
    
    
    
    
    
    
      	
        productivity gains, based on rationalization and better use of time and movements;
      

      	
        focus on structures and processes - times and movements. Excessive specialization;
      

      	
        productivity not incorporated into salary;
      

      	
        standardization of production, technology and work process. Need for man to adapt to technology;
      

      	
        non-communicative division of labor. Hierarchical rigidity;
      

      	
        separation between planning and execution;
      

      	
        non-negotiated HR relationships;
      

      	
        salary as the only motivating factor;
      

      	
        quality control external to production.
      

    

    
    
      	
        incorporation of productivity gains into salary;
      

      	
        division of work horizontally (task splitting) and vertical (separation between conception and execution);
      

      	
        intensification of production, with reduction of stock;
      

      	
        mass production of standardized goods;
      

      	
        concern for the physical and mental well-being of workers;
      

      	
        free negotiation of wages and working conditions;
      

      	
        other motivational incentives. It is important to note that, although Ford is best known as the creator of the assembly line, one of his greatest contributions to management systems is the idea of ​​mass production, which allowed for the first time the production of popular cars on a large scale. Ford cars were not only produced at low cost, but, above all, aimed at a broad consumer market. Wage relations and the Fordist form of management were part of the golden years of the world economy, which range from the 1940s to the first half of the 1970s, when the economic crisis generated the need, in central countries, for the emergence of new styles and Entrepreneurship. American, founder of the Ford Motor Company, which operates in the automobile sector to this day. Ford was responsible for introducing series assembly into the automobile industry. He defended the principle of large production at low cost through the adoption of the assembly line.
      

    

    
    
      	
        improving quality, delivery and reducing costs;
      

      	
        greater sensitivity to market conditions (focus on satisfying customer needs);
      

      	
        proximity to suppliers (customer-supplier chain);
      

      	
        flexible relationship between man and technology - use of technology for competitive advantage;
      

      	
        adoption of innovative HR policies (teamwork, continued training, salaries and working conditions negotiated flexibly);
      

      	
        greater worker autonomy (participation in increasing productivity and improving products);
      

      	
        communicative division of labor;
      

      	
        quality control during the process;
      

      	
        horizontal and less compartmentalized structures.
      

    

    
    
    
    
    

    
    
    
      	
        based on processes and work teams;
      

      	
        work in a network;
      

      	
        use IT intensively;
      

      	
        are focused on demand; allow flexibility of authority and responsibility;
      

      	
        have reduced hierarchical levels.
      

    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
      	
        deal with “externalities” (whose choice of one person affects the well-being of others, but the others are unable to register the fact with the first person and are unable to negotiate the price to be paid in order to compensate them for a harm of which they are not aware, or who would be willing to pay to enjoy a benefit of which they are not yet aware) and
      

      	
        produce “collective goods” (which individuals cannot easily be prevented from enjoying, even if they have not contributed to their production and when the use of the good by one person does not reduce the amount of the good that is available to others). Such circumstances prevent the market from doing the job of allowing individuals to exchange things they have with others, in order to aggregate maximum individual well-being (MOORE, 2007, p.170-171).
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